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Abstract
This research investigates the effects of gender composition and time pressure within a cooperative
game context. A coalition game is used in a laboratory experiment to study these effects. Both gender
composition and time pressure have a significant effect on the coalition outcomes of the game. Time
pressure also has a moderating effect on the relationship between gender composition and the coalition
outcome. The outcomes of the experiment are compared with the Shapley value and the core in order
to evaluate if participants act more competitively under high or low time pressure and if there is a
difference in competitiveness between the different gender compositions. The results of this research
are surprising and not in line with the existing theory. All-female groups and the mixed groups with
one female and two males were found to be the most competitive. Moreover, high time pressure leads
to more competitive results than low time pressure. Further research is needed to determine if similar
experiments lead to similar results.
Keywords: gender composition, time pressure, coalition outcome, coalition game, game theory
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1. Introduction
Important decisions in organizations are often made by accountable managers working within small
groups, in which the people have information that could be utilized in the decision making-process
(Goodwin & Wright, 2014). So, the important decisions in organizations are often group decisions.
Keeney (2013) describes group decisions as decisions where a group of two or more individuals must
collectively select an alternative from a set of two or more alternatives that best satisfies the group’s
objectives, and where no individual has veto power. According to (Brodbeck, Kerschreiter, Mojzisch,
& Schulz-Hardt, 2007), there are two main advantages of group decision making. On the one hand,
group decision making offers the opportunity to integrate individual viewpoints. This often leads to a
higher acceptance and better implementation of a decision. On the other hand, group decision making
offers the opportunity to combine and integrate different knowledge, ideas, and perspectives into high
quality decisions and innovations.
Two recent trends in organizations include an increased feminization of the work force and a reliance
on team-based work structures (LePine, Hollenbeck, Ilgen, Colquitt, & Ellis, 2002). While women are
still underrepresented in organizational boards (Alvesson & Billing, 2009), this increased feminization
means that more and more women are part of organizational boards. The gender compositions of
boards are changing. There has been conducted a lot of research on the differences between men and
women in organizations on for instance the field of risk-taking, competition, cooperation, and
confidence. While there has been done a lot of research on gender, those studies are most commonly
done at the individual level, despite the fact that important decisions in modern economies are often
being made by groups or teams (Apesteguia, Azmat, & Iriberri, 2012). This is an important aspect
because the differences between men and women found individually are not necessarily the same in
group decision making (Apesteguia et al., 2012). It is therefore interesting to investigate what the
effect of gender composition of a group is on the decisions that that group makes.
Decision speed is a key characteristic in strategic decision making (Eisenhardt, 1989). Making
decisions involves interacting brain mechanisms that compute the potential value of options and adjust
that value to account for uncertainty and risk. Such calculations need to be translated into action, often
under time pressure (Mather & Lighthall, 2012). Because managers often have to make quick
decisions and do not have time for an extensive analysis, their decisions are mainly based on intuition
or reason (Kahneman & Frederick, 2002). The relevant findings thus far indicate that time pressure
makes decision makers speed up their execution of decision strategies, or switch to simpler strategies
(Björklund, 2003). Shurchkov (2012) found evidence that men and women act differently under time
pressure. She conducted an experiment in which she compared the results of men and women under
high time pressure with the results under low time pressure. When given low time pressure, women
use their extra time to increase quality, while men use their extra time to increase quantity. This
9

indicates that men and women deal differently with time pressure. Therefore, it is interesting to study
if the effect of gender composition on the groups’ decision is different under different levels of time
pressure.
This study uses an experiment in cooperative game theory to examine the effects of gender
composition on group’s performance under different levels of time pressure. A coalitional game is
used, which is a model of interacting decision-makers that focuses on the behavior of groups of
players (Osborne, 2004), just like is needed for this research. The goal of game theoretical experiments
is to learn about general principles of strategic behavior (Crawford, 2002).

1.1 Problem formulation
Gender studies are mainly focused on the individual level, while many of the important strategic
decisions in organizations are made by groups. Therefore, it is interesting to conduct research on the
effects of gender compositions of groups on the strategic decisions that are made. There has been
found evidence that men and women deal differently with time pressure. However, to the best of my
knowledge, this has not yet been specifically investigated within group decision making and
cooperative game theory. The purpose of this paper is to examine if groups with different gender
compositions yield different strategic decisions and if yes, if those different strategic decisions also
vary with different levels of time pressure. Given this purpose, the research question of this paper is:
How does the gender composition of groups affect the coalition outcomes of that group under low and
high time pressure?

1.2 Relevance
This paper examines whether strategic group decisions vary if the gender composition of the groups
are different and it is checked whether these differences still hold with different levels of time
pressure. This is scientific relevant, because most of the research on gender is conducted on the
individual level (Apesteguia et al., 2012), while organizations nowadays mostly rely on team-based
work structures (LePine et al., 2002). This research will contribute to the existing literature on the
effect of gender composition on group’s performance. Furthermore, while Shurchkov (2012) found
evidence for differences between men and women when acting under time pressure, this effect is not
yet studied on a group level. At last, to the best of my knowledge, no study exists that looks into these
effects using cooperative game theory. So, not only the effects of gender on group level under time
pressure are underexplored, but they are also not yet studied in the context of cooperative game theory.
Therefore, this research is an important contribution to the scientific literature.
This research also has practical relevance. This study yields information on the effects of gender
composition on group performance and the effects of time pressure. Organizations can use this study
in determining the gender composition of teams (for instance boards) in their organization. It is also
10

useful for managers to know how time pressure affects the relationship between gender composition
and the coalition outcome.

1.3 Set-up
This paper is set up as follows. In Chapter 2, the central theoretical concepts of this paper are
explained. Those theoretical concepts are strategic decision making, cooperative game theory in
characteristic function form, gender composition of groups and time pressure. The chapter ends with
the conceptual model for this research. In Chapter 3, the methodology of this research is discussed.
The setup of the experiment is explained and the methods that are used to analyze the data are
discussed. In Chapter 4, the results of the research are presented and analyzed. Finally, chapter 5
provides the conclusion and the discussion.

2. Theoretical framework
This chapter provides an elaboration on the main concepts of this paper. At first, the concept of
strategic decision making will be elaborated. Also, several approaches within strategic decision
making are explained, such as the garbage can model and game theory. After that, the concepts of
gender and time pressure will be explained in the context of strategic decision making.

2.1 Strategic decision making
Strategic decision making is a part of the area strategic management. Strategic management deals well
with the formulation aspects (policy) as with the implementation aspects (organization) of calculated
behavior in new situations and is the basis of future administration when repetition of circumstances
occurs (Van Cauwenbergh & Cool, 1982). Therefore, it is the most critical element of the management
of organizations. To a large extent, it explains the success and survival or an organization (Van
Cauwenbergh & Cool, 1982).
Central in strategic management is strategic decision making. Strategic decision making is crucial
because it involves fundamental issues that shape the course of an organization (Eisenhardt &
Zbaracki, 1992). According to Mintzberg, Raisinghani, and Theoret (1976), a decision can be defined
as a specific commitment to action and strategic simply means important, in terms of the actions taken,
the resources committed, or the precedents set. Strategic decisions are concerned with the long-term
development of the organization (Ghemawat, 2002).
So, strategic decisions are long-term oriented, require commitments in terms of resources, and are
important for the direction of the organization. There exist multiple models within strategic decision
making that try to explain how decisions are made. In the next paragraph, an example is given of such
a model and it is explained why this model is not suited for this study.
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2.1.1 Garbage Can model
An important model within strategic decision making is the Garbage Can model, developed by
(Cohen, March, & Olsen, 1972). Central to the Garbage Can perspective are organizations termed
‘organizational anarchies’, meaning organizations beset by extreme ambiguity (Eisenhardt &
Zbaracki, 1992). This ambiguity stems from the fact that organized anarchies are characterized by the
following three general properties. At first, problematic preferences, what means that an organization
operates based on a variety of inconsistent and ill-defined preferences. Second, unclear technology.
Organizations’ own processes are not understood by its members. The organization operates on the
basis of simple trial-and-error procedures, the residue of learning from the accidents of past
experience, and pragmatic inventions of necessity. The third property is fluid participations.
Participants vary in the amount of time and effort they devote to different domains, their involvement
varies from one time to another (Cohen et al., 1972).
These three properties describe why organizations are viewed as organized anarchies in the Garbage
Can model.
The Garbage Can model views a choice opportunity as a garbage can into which various kinds of
problems and solutions are dumped by participants. The mix of garbage in a single can depends on the
mix of cans available, on the labels attached to the alternative cans, on what garbage is currently being
produced, and on the speed with which garbage is collected and removed from the scene (Cohen et al.,
1972).
Although it may be convenient to imagine that choice opportunities lead first to the generation of
decision alternatives, then to an examination of their consequences, then to an evaluation of those
consequences in terms of objectives, and finally to a decision, this type of model is often a poor
description of what actually happens (Cohen et al., 1972). In the Garbage Can model, a decision is an
outcome or interpretation of several independent streams within an organization, namely choice
opportunities, solutions, participants and problems (Cohen et al., 1972). Choice opportunities are
occasions which call for a decision, solutions are answers looking for problems, participants are
people with busy schedules who might pay attention, and problems are concerns of people within and
outside the organization (Eisenhardt & Zbaracki, 1992).
The Garbage Can process is one in which problems, solutions, and participants move from one choice
opportunity to another in such a way that the nature of the choice, the time it takes, and the problems it
solves all depend on a relatively complicated intermeshing of elements. These elements include the
mix of choice available at any one time, the mix of problems that have access to the organizations, the
mix of solutions looking for problems, and the outside demands on the decision makers (Cohen et al.,
1972). In comparison to political and rational models, the Garbage Can model calls attention to the
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importance of chance. What gets decided depends very strongly on timing and luck. Moreover,
decisions themselves have a fuzzy character (Eisenhardt & Zbaracki, 1992).
This paper investigates the effect of gender composition on strategic decision making. To identify
effects of gender composition, the decision outcome needs to be measured. The Garbage Can model is
not suited to function as an instrument to measure the decision quality, because the taken decisions in
this model largely depend on chance (Eisenhardt & Zbaracki, 1992). Furthermore, this study focused
on the decision making of groups, while the Garbage Can model is mainly focused on the decisions of
individuals. An approach that is more suited to measure and analyze group outcomes is (cooperative)
game theory. This is explained in the next paragraph.
2.1.2 Game theory
Another approach to strategic decision making is game theory. Game theory is an approach that is
used within biology, political science and sociology and economics. Within economics, game theory is
largely concerned with the theory of decision making in environments populated by self-interested
entities (Chalkiadakis, Elkind, & Wooldridge, 2011). Game theory can be used to analyze situations
where the outcome of an action of two or more individuals not only depends by the particular action
taken by that individual but also on the actions taken by the other individual(s) (Carmichael, 2005).
The first important text in game theory was Theory of Games and Economic Behaviour by Von
Neumann and Morgenstern that was published in 1944 (Carmichael, 2005).
Game theory is divided into two branches, called the non-cooperative branch and the cooperative
branch (Brandenburger, 2007). Non-cooperative game theory is based on the absence of coalitions in
that it is assumed that each participant acts independently, without collaboration or communication
with any of the others (Nash, 1951). Cooperative game theory is concerned primarily with coalitions
(groups of players) who coordinate their actions and pool their winnings (Branzei, Dimitrov, & Tijs,
2008). In contrast with non-cooperative game theory, the players are in a situation where there is a
binding agreement between the players. One of the central problems of cooperative game theory
concerns the question how to allocate the value generated cooperatively by the group of players in a
fair way to the individual players (Faigle & Kern, 1992).
Because strategic decision making mainly takes place by groups that have to coordinate their actions
to come to a decision, the cooperative branch of theory is used in this paper. This approach allows
multiple persons in a game, which is important because it then is suitable to represent decisions that
are made by a board. Furthermore, cooperative game theory allows people in the game to collaborate
and form a coalition. These formed coalitions are represented by a payoff, which can be used to
measure the coalition outcome.
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2.1.3 The coalition game
The coalition game is a game within the cooperative game theory. The coalitional game is a model of
interacting decision-makers that is focused on the behavior of groups of players (Osborne, 2004). The
game played in this research is a “cooperative 3-person game in characteristic function form with side
payments”. This paragraph explains the terms that are mentioned in the previous concept.
The coalition game is played by players. A player is an autonomous decision making unit possessed
with a unitary interest motivating its decisions (Kahan & Rapoport, 1984). The games within this
research are played by 3 players, called 3-person games. This 3-person game has the set of players N =
{A, B, C}. Although players are autonomous decision making units, the center of interest is on the
binding agreements players make to coordinate their efforts in a joint decision, which might not be
guaranteed if they acted separately (Kahan & Rapoport, 1984). This binding agreement is called a
coalition. A coalition is a subset of the set of players N and is denoted by S. To say that a coalition S
has formed, it is required that agreements take place involving approval by every player in S and by no
players not in S (set N-S). Moreover, no agreements between any member of S and any member of NS is permitted. Thus, the essential feature of a formed coalition is its agreement (Kahan & Rapoport,
1984). A coalition of all the players is called the grand coalition (Osborne, 2004). A game eventually
generates an outcome. The quantitative representation of an outcome is called a payoff. The payoff is
the expected utility of the outcome. When the game ends, each player i receives a payoff, which is
denoted as xi. Players prefer more payoff to less (Kahan & Rapoport, 1984). The division of the
payoffs among the players are denoted by payoff vectors. In the 3-person game of this experiment, the
payoff vector is denoted as x = (xA, xB, xC). The payoff vector tells us the amount each player can
expect from optimal, independent behavior (Shepsle, 1974).
Formally formulated, a cooperative game in characteristic function form is an ordered pair {𝑁𝑁, 𝑣𝑣},

where N = {A, B, C}, and v is a real valued function defined on the subsets of N called a characteristic
function, which assigns a real number v(S) to each subset S of players (Brandenburger, 2007; Kahan
& Rapoport, 1984). The value of the empty set, ∅, is always v(∅) = 0 (Kahan & Rapoport, 1984).

The basic assumptions of the characteristic function form according to are summed up as follows
(Kahan & Rapoport, 1984; Raiffa, 2002):
•

There is a set N, in which n is the number of players. In this research, n = 3.

•

For any coalition (subset), S, of players, v(S) is the value of the coalition S. Any distribution
of v(S) is permitted, given the unanimous consent of all the members of S.

•

Assumed is that v(.) is defined over all subsets of N.

•

For any two disjoint subsets, S and T, 𝑣𝑣(𝑆𝑆 ∪ 𝑇𝑇) ≥ 𝑣𝑣(𝑆𝑆) + 𝑉𝑉(𝑇𝑇), when S ∩ T ≠ ∅

The quantity 𝑣𝑣(𝑆𝑆 ∪ 𝑇𝑇) − [𝑣𝑣(𝑆𝑆) + 𝑣𝑣(𝑇𝑇)] is the synergy created when coalitions S and T form

into the super-coalition (𝑆𝑆 ∪ 𝑇𝑇). This is called super-additivity.
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•
•

𝑣𝑣(∅) = 0, the value of the empty coalition is 0.

Pre-play communication with binding agreements is permissible.

Given the assumptions above with full knowledge of v, the value of the coalition S, the players in the
game must decide which non-overlapping coalitions to form, and how to divide the value of each
coalition among its members (Raiffa, 2002).
As said in the beginning of the paragraph, the game played in this study is a cooperative 3-person
game in characteristic function form with side payments. The last term to be explained is side
payment. A side payment is a transfer of payoff from one member of a coalition to another (Kahan &
Rapoport, 1984). Side payments are the formal means by which the members of a coalition can divide
up the value of their coalition (Kahan & Rapoport, 1984).
2.1.4 The core
One of the dilemmas within cooperative game theory is how to divide the generated value fairly
among the players. One of the approaches to achieve a fair distribution in a coalition is the concept of
the core of a game (Faigle & Kern, 1992). This paragraph elaborates on this concept extending on the
characteristic function form.
As said the divisions of the payoffs among the players are denoted by payoff vectors. A payoff vector
is called an imputation if it satisfies individual rationality and collective rationality. Imputations are
distributions that are efficient and are individually rational.
𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟: 𝑥𝑥𝑖𝑖 ≥ 𝑣𝑣({𝑖𝑖}) 𝑓𝑓𝑓𝑓𝑓𝑓 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑖𝑖 ∈ 𝑁𝑁

Individual rationality requires that the coalition gives any player a payoff that is at least as high as it
can obtain on his own (Ferrero, Shahidehpour, & Ramesh, 1997).
𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟: ∑𝑖𝑖∈𝑁𝑁 𝑥𝑥𝑖𝑖 = 𝑣𝑣(𝑁𝑁)

Collective rationality means that the sum of the payoff of every x is at least as great as the total value
of the grand coalition. It is the assumption that the set of all actors, the grand coalition, will maximize
their total reward (Bienenstock & Bonacich, 1992).
Finally, the concept of 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟: ∑𝑖𝑖∈𝑆𝑆 𝑥𝑥𝑖𝑖 = 𝑣𝑣(𝑆𝑆), 𝑓𝑓𝑓𝑓𝑓𝑓 𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 𝑆𝑆 ⊆ 𝑁𝑁

Group rationality is the assumption that no set of actors will accept less in total than they can earn in a
coalition together (Bienenstock & Bonacich, 1992). Group rationality implies individual rationality
and collective rationality.
The set of all imputations satisfying group rationality is called the core. The core is the set of all
outcomes that leaves no coalition in a position to improve that payoff to all its members. Following the
logics of the core, no group of players will accept an outcome if, by forming a coalition, they can do
better. The core is simply the set of payoffs that satisfies individual, collective, and group rationality
(Bienenstock & Bonacich, 1992).
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A core imputation is stable in the sense that there is no coalition with the desire to change the outcome
of the game. On the other hand, if the coalition lacks a core, in other words, if the core is empty, the
coalition will be unstable. There will always be an unsatisfied set of positions that can improve their
payoff by forming a coalition (Bienenstock & Bonacich, 1992). In a coreless game, there is not one
imputation in which no player can improve themselves by forming another coalition.
2.1.5 The Shapley value
The core of a game is often empty, which makes is necessary to look at other approaches to reach a
fair distribution of the payoffs (Faigle & Kern, 1992). One of these approaches is the Shapley value.
The concept of the Shapley value is a solution concept that stems from an attempt to define the worth
to each player of the prospect of having to play a given characteristic function game, so relies on an a
priori analysis of the game (Kahan & Rapoport, 1984). The concept of the Shapley value suggests to
evaluate the expected marginal contribution of a player to the value of a random coalition. Individual
players then are rewarded with the equivalent of their marginal contribution (Faigle & Kern, 1992).
Shapley defined a value for games to be a function that assigns to each game v a number 𝜑𝜑𝑖𝑖 (𝑣𝑣) for
each i in N (Shapley, 1953).

The marginal contribution is conducted as follows (Shapley, 1953): Starting with a single member,
one by one, the players are added and are rewarded with the marginal value they add to the coalition.
So, when starting with coalition A, and v(AB)=10 and v(A)=v(B)=0, when player B is added to
coalition A and they form coalition AB, player B is rewarded with a marginal value of 10. This goes
on, until every player has been added to the coalition. The marginal contributions of the players to
form coalition are calculated for every possible coalition. The order in which the players join the
coalition, is determined by chance. This makes all coalitions equally probable. To conduct the Shapley
value of a player, all the marginal contributions to every possible coalition must be added up and
divided by the number of possible coalitions.
The Shapley value satisfies the following axioms:
•

Symmetry: The solution φ satisfies the symmetry axiom if 𝜑𝜑𝑖𝑖 (𝑣𝑣) = 𝜑𝜑𝑗𝑗 (𝑣𝑣) whenever players i

and j are interchangeable in game v (Béal, Manea, Rémila, & Solal, 2018). This axiom

expresses the fact that the game is evaluated only on the basis of the characteristic function
and the coalition structure that forms, no other factors are relevant in this evaluation (Kahan &
Rapoport, 1984).
•

Additivity: This axiom requires that for any games v and w, 𝜑𝜑(𝑣𝑣) + 𝜑𝜑(𝑤𝑤) = 𝜑𝜑(𝑣𝑣 + 𝑤𝑤)
(Shapley, 1953).

•

Efficiency: This axiom requires that players precisely distribute among themselves the
resources available to the grand coalition: ∑𝑖𝑖∈𝑁𝑁 𝜑𝜑𝑖𝑖 (𝑣𝑣) = 𝑣𝑣(𝑁𝑁) (Winter, 2002). This means
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that the sum of the worth’s of the members of the coalition is exactly the value of the
coalition.
•

Null/dummy-player: A solution φ satisfies the null axiom if 𝜑𝜑𝑖𝑖 (𝑣𝑣) = 0 whenever player i is

null in game v (Béal et al., 2018). If player i is a null-player, the value of coalitions does not
change if player i is removed from those coalitions. A null player can be thought of as an

inessential player, joining a coalition does not increase its value (Kahan & Rapoport, 1984).
So, the Shapley value of a player is the weighted average of her marginal contributions to any
coalition. The average is weighted by the probability of the joining of i to any coalition 𝑆𝑆 – (𝑖𝑖). The

core idea of the Shapley value is bargaining power of player. This power is based on the players’

contribution to the coalition to form. It is an a priori evaluation of the worth of player for the whole
coalition game to be played.
2.1.6 Difference between core and Shapley value
The core and the Shapley value are two different solution concepts of the coalition game. Table 1
(Nguyen, 2015) shows on which properties the core and the Shapley value differ from each other.
Table 1: Properties of the core and the Shapley value

Core

Shapley value

Efficiency

Yes

Yes

Existence

Not guaranteed

Yes

Uniqueness

Not likely

Yes

Stability

Yes

Might not

Fairness

Not likely

Yes

Note. Adapted from “The fairest core in cooperative games with transferable utilities” by T. Nguyen, 2015, Operations
Research Letters, 43, p.35.

Both the core and the Shapley value are efficient, because the entire payoff of the grand coalition is
distributed to all the players (Nguyen, 2015).
While the Shapley value exists in every game and is unique, the core might be empty in some games.
Furthermore, if the core is non-empty, it could be that it is not unique in the sense that a game can
have multiple cores (Nguyen, 2015)
As said, a core imputation is stable in the sense that there is no coalition with the desire to change the
outcome of the game. This is because the total share allocated to them is at least the total payoff that
they can obtain by forming another coalition. The Shapley value does not aim for stability. It is
possible to have stable Shapley value, but it is also possible to have unstable Shapley values (Nguyen,
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2015).
In the sense of fairness, the Shapley value ensures that a player who has any positive contribution to
any coalition should receive a positive share, as long as the player does not make any negative
contribution to others. In contrast, not all solutions in the core have this property (Nguyen, 2015).
So, in conclusion, the big difference between the Shapley value and the core is that the core is a stable
imputation, while the Shapley value does not have to be a stable imputation. Moreover, in contrast
with the Shapley value, the core does not always exist, is not always unique and is not always “fair”.
2.1.7 Game used in this research
In the experiment in this research, the participants have to play a coalition game as explained in 2.1.3.
The coalition game is a game within cooperative game theory. The goal of game theoretical
experiments is to learn about general principles of strategic behavior (Osborne, 2004). A coalition
game is suited for this research, because the game is played in groups and the goal of this research is
to gain insight in the group behavior of groups with different gender compositions. Furthermore, the
coalition game is also suited to investigate the effects of time pressure. Therefore, the game is played
with a time pressure of 1 minute and with a time pressure of 5 minutes. In chapter 2.2, it is explained
how the effects of gender are examined within this experiment.
The game that is used in this experiment is shown in Table 2. After that, the core and the Shapley
value of this game are calculated. In chapter 3, Methodology, the experimental design will be
discussed.
Table 2: Game used in this experiment

Coalition

Value

AB

90

AC

80

BC

70

ABC

120

Calculation of the core:
𝑣𝑣(𝐴𝐴) = 𝑣𝑣(𝐵𝐵) = 𝑣𝑣(𝐶𝐶) = 0

𝑣𝑣(𝐴𝐴𝐴𝐴) = 90; 𝑣𝑣(𝐴𝐴𝐴𝐴) = 80; 𝑣𝑣(𝐵𝐵𝐵𝐵) = 70
𝑣𝑣(𝐴𝐴𝐴𝐴𝐴𝐴) = 120
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𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 ≥ 90
𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐶𝐶 ≥ 80

𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 ≥ 70

1
1
𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 = (𝑣𝑣(𝐴𝐴) + 𝑣𝑣(𝐵𝐵) + 𝑣𝑣(𝐶𝐶) = (90 + 80 + 70) = 120
2
2
𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 = 𝑣𝑣(𝐴𝐴𝐴𝐴𝐴𝐴) = 120

The fact that 𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 and 𝑣𝑣(𝐴𝐴𝐴𝐴𝐴𝐴) are equal, means that there is one core imputation in this

game. This core imputation is calculated as follows:
𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 = 90
𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐶𝐶 = 80

𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 = 70
𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐶𝐶 = 90 + 80 = 170
𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 = 70

2 ∗ 𝑥𝑥𝐴𝐴 = 160 − (𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 ) = 170 − 70 = 100

𝑥𝑥𝐴𝐴 =

100
= 50
2

𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 = 90 + 70 = 160

𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐶𝐶 = 80

2 ∗ 𝑥𝑥𝐵𝐵 = 160 − (𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐶𝐶 ) = 160 − 80 = 80

𝑥𝑥𝐵𝐵 =

80
= 40
2

𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐶𝐶 + 𝑥𝑥𝐵𝐵 + 𝑥𝑥𝐶𝐶 = 80 + 70 = 150
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𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 = 90

2 ∗ 𝑥𝑥𝐶𝐶 = 150 − (𝑥𝑥𝐴𝐴 + 𝑥𝑥𝐵𝐵 ) = 150 − 90 = 60

𝑥𝑥𝐶𝐶 =

60
= 30
2

The core of this game for coalition ABC is (50, 40, 30).
Calculation Shapley value:
𝑣𝑣(𝐴𝐴) = 𝑣𝑣(𝐵𝐵) = 𝑣𝑣(𝐶𝐶) = 0

𝑣𝑣(𝐴𝐴𝐴𝐴) = 90; 𝑣𝑣(𝐴𝐴𝐴𝐴) = 80; 𝑣𝑣(𝐵𝐵𝐵𝐵) = 70
𝑣𝑣(𝐴𝐴𝐴𝐴𝐴𝐴) = 120

Table 3: Calculation of the Shapley value

Permutations

Player A

Player B

Player C

Total

ABC

0

90

30

120

ACB

0

40

80

120

BAC

90

0

30

120

BCA

50

0

70

120

CAB

80

40

0

120

CBA

50

70

0

120

Average
(bargaining
power)

1
(0 +
6

0 + 90 +

50 + 80 + 50) =
45

1
(90 +
6

40 +

0 + 0 + 40 +
70) = 40

1
(30 +
6

80 +

30 + 70 + 0 +
0) = 35

Hence, the Shapley value of this game with players ABC is (45, 40, 35)
As can be noted, the the core and the Shapley value are not the same (respectively (50, 40, 30) versus
(45, 40, 35). This is due to the differences that are discussed in 2.1.6. For instance, the Shapley value
is not a stable imputation in this case. In the Shapley value, player A gets 45 and player B gets 40.
When player A and B form coalition AB (v(AB)=90), they can both be better off. Their payoff is then
5 higher, which they can divide among the two of them.
The game in this experiment has a non-empty core. In this way, the scores of the different gender
compositions and different levels of time pressure can be compared with both the core and the Shapley
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value. Both the core and the Shapley value are solution concepts of the coalition game. It is interesting
to examine if the participants in this experiment tend more towards the Shapley value or the core. In
this case, the core is the more “extreme” solution, and the participants have to try their best to
negotiate a value of 50 on player A. The Shapley value only “predicts” a score of 45 on player A.
Another reason to conduct a game with a nonempty core is because there is no need for a social
mechanism for resolving conflicts and setting priorities (Kahan & Rapoport, 1984). In a coresless
game, some constraints on coalitional activity must be operative, otherwise it will become ensnared in
the endless rounds of successions from proposed groups rational payoff configuations (Kahan &
Rapoport, 1984). Rationally, in a game with a core, the group of players will keep on negotiating until
they reach a core solution. In this experiment, the game will be played under high and low time
pressure. Under low time pressure, the participants have more time to think about their strategy and
there is more time to propose other coalitions in order to reach the core solution. Therefore, it seems
logical that the core solution is reached more often under low time pressure than under high time
pressure.

2.2 Gender
Two recent trends in organizations include an increased feminization of the work force and a reliance
on team-based work structures (LePine et al., 2002). Organizational boards are an example of teambased work structures. A board essentially represents a group of people, selected for their expertise,
who come together to add value collectively to the organization they lead (Ingley & Van der Walt,
2003). The effectiveness of a board can be conceptualized as a function of overall contribution of the
board to organization performance (Ingley & Van der Walt, 2001). A companies’ board is by far the
most important internal control device seeking to control and monitor management (Rose, 2007). One
of the things that influence board effectiveness is the board composition (Ingley & Van der Walt,
2001). It is therefore not surprising that an emerging strand of research is what the effect of gender
composition of board members has on board effectiveness (Campbell & Mínguez-Vera, 2008).
However, previous research notes that most of the studies about gender are focused on the individual
level (Apesteguia et al., 2012) and that not many studies took gender composition as an independent
variable affecting group performance (Rogelberg & Rumery, 1996).
2.2.1 Group differences
The researches that have studied the effect of gender composition on the group’s performance yielded
mixed results. There is found proof decision making found proof that all-male groups perform better
than all-female groups (Apesteguia et al., 2012; Hoffman, 1965; Rogelberg & Rumery, 1996; Wood,
1987), but other research found proof that all-female groups perform better than all-male groups
(LePine et al., 2002). There is also proof that mixed-gender teams outperform same-gender teams
(Apesteguia et al., 2012; Hoffman, 1965; Horwitz, 2005; Wood, 1987), but also that there are no
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performance differences between mixed-gender teams and same-gender teams (Myaskovsky, Unikel,
& Dew, 2005).
So, there are some conflicting results on the effects of gender diversity, but in general, there seems to
be a consensus that all-male teams outperform all-female teams and that mixed-gender teams
outperform same-gender teams (Horwitz, 2005). That mixed-gender teams perform better than samegender groups, can be ascribed to the fact that men and women have different skills and abilities and
that these can be combined in order to achieve a task solution (Hoffman, 1965; Wood, 1987).
In conclusion of this paragraph, it is expected that significant differences are found between the groups
with different gender compositions. Different gender compositions lead to different performance
outcomes. In this research, different performance outcomes mean a variation in the coalition
outcomes. This leads to the first hypothesis:
H1: Gender composition has a significant effect on the coalition outcomes.
2.2.2 Gender differences
That different gender compositions lead to different performance level, can be ascribed to the
individual differences between men and women. Apesteguia et al. (2012) ascribe the performance
difference between all-female teams and all-male teams partly to the fact that the all-female teams
acted more risk-averse, because women in general are more risk-averse than men. Whether men and
women differ in their risk preferences is an important question. If women are more sensitive to risk
than men, this will be reflected in all aspects of their decision making (Eckel & Grossman, 2008). In
general, women are found to be more risk averse than men (Croson & Gneezy, 2009; Eckel &
Grossman, 2008; Fehr-Duda, De Gennaro, & Schubert, 2006; Niederle & Vesterlund, 2007). One
explanation for women’s higher risk aversion, is that women are found to receive lower utility from
bad outcomes in comparison to men.
Men are also found to be more confident than women (Croson & Gneezy, 2009; Dreber, von Essen, &
Ranehill, 2014; Johnson & Powell, 1994; Niederle & Vesterlund, 2007; Sonfield, Lussier, Corman, &
McKinney, 2001). As a result, men may have a different perception of the probability distribution
underlying a given risk (Croson & Gneezy, 2009). Niederle and Vesterlund (2007) found that on a task
where men and women performed equally, men were more confident about their performance than
women. Both men and women were asked if they wanted to compete in a tournament of under a piecerate-compensation scheme. Men selected the tournament more than twice as often than women, while
the performances of men and women on the task were roughly equal. Niederle and Vesterlund (2007)
give as explanation for this that women in comparison with men are more risk averse, less confident
and less competitive.

22

Men are found to be more competitive than women (Apesteguia et al., 2012; Croson & Gneezy, 2009;
Eckel, De Oliveira, & Grossman, 2008; LePine et al., 2002; Niederle & Vesterlund, 2007; Orlitzky &
Benjamin, 2003). In addition Babcock, Laschever, Gelfand, and Small (2003) found that men are more
likely to negotiate for what they want than women. This does not only mean that it reduces the number
of women that enter competitions (and win competitions), but it also implies that it reduces the
number of women succeeding in competitions for promotions and jobs (Niederle & Vesterlund, 2007).
Research also found proof that women display more cooperative behavior than men (Eckel et al.,
2008; Orlitzky & Benjamin, 2003; Walters, Stuhlmacher, & Meyer, 1998). While competitiveness is
associated with concern about one’s own outcomes, cooperativeness represents the concern that one
also has about the other’s outcomes (Walters et al., 1998).
Those obtained differences between men and women imply that men and women are different and that
this can lead to different outcomes in terms of solicitations, jobs and negotiations. The hypothesis that
different gender composition lead to different coalition outcomes is already established, but the
differences between men and women have more implications.
That women are more cooperative, more risk-averse and less confident than men, could in the
coalition game lead to the fact that women are more inclined to form the grand coalition. Women want
to cooperate and don’t want to exclude players, while men are more concerned about their own
outcome and try to form the coalition in which they get the highest payoff, even if this means that they
have to exclude a player. Women tend to avoid the risk to be excluded from the coalition and will
therefore more often choose for the safer option, the grand coalition. This limits the risk of being
excluded and getting a payoff of 0. This leads to the following sub hypothesis:
H1.1: All-female groups form the grand coalition more often than the all-male groups.
Furthermore, the fact that men are more competitive, more confident and less risk averse in
comparison with women, also means that it is more likely that men will try harder to obtain a higher
score in comparison with women. When the grand coalition is chosen, they have to divide a value of
120. When the players are absolutely not competitive, they are likely to choose for an equal division
(so around 40-40-40). When the players act competitively, they try to obtain the highest individual
score as possible. The Shapley value is an approach to distribute the payoff fairly among the players,
based on their marginal contribution to the game. Competitive players try to negotiate according to
their bargaining power in the game and competitive players are therefore likely to score around the
Shapley value. Hence, in this experiment, competitiveness is reflected by values around the Shapley
value (45-40-35) and/or the core (50-40-30). Player A has the highest bargaining power and should
therefore receive the highest score. Player C has the lowest bargaining power and should therefore
receive the lowest score. Because men in general are the most competitive, the groups with only men
should be the most competitive and the groups with only women should be the least competitive. The
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mixed groups should have scores in between the all-male and all-female groups. This implies that the
all-male group will tend to score around the Shapley value and the core, while the all-female teams
tend to score around a more equal division of the payoff, while the mix-teams will score in-between.
This leads to the following sub hypothesis:
H1.2: All-male-groups are the most competitive, all-female groups are the least competitive and the
mixed-groups are in between.

2.3 Time pressure
Decision speed is a key characteristic in strategic decision making (Eisenhardt, 1989). Making
decisions involves interacting brain mechanisms that compute the potential value of options and adjust
that value to account for uncertainty and risk. Such calculations need to be translated into action, often
under time pressure (Mather & Lighthall, 2012). Even though many decisions in economics and
finance have to be made under severe time pressure, the effects of time pressure are largely unexplored
territory in these fields (Kocher & Sutter, 2006). The relevant findings thus far indicate that time
pressure makes decision makers speedup their execution of decision strategies, or switch to simpler
strategies (Björklund, 2003). In negotiations, literature indicates high time pressure affects the speed
of the negotiation producing quicker concessions, quicker agreements, and lower demands than low
time pressure (Mosterd & Rutte, 2000; Stuhlmacher & Champagne, 2000). Evidence from
psychological research suggests that high time pressure for decisions may impair the capacity for
information processing of the consistency of decision-making, thus reducing the decision-making
quality (Kocher & Sutter, 2006). In this research, high time pressure is 1 minute, while low time
pressure is 5 minutes. With high time pressure, the participants have less time to process their
strategies and are less likely to recognize the appropriate bargaining power they have. In the game,
player A has the highest bargaining power and should therefore be more likely to negotiate for a
higher payoff than the other players. However, with high time pressure, it is less likely that the
participants will act according to this bargaining power, due to the time limit. This would imply that
with high pressure the scores will be divided more evenly in comparison with low time pressure. So,
because the participants have less time to process the information and therefore have less time to
recognize their bargaining power, the participants will act less competitive under high time pressure
than under low time pressure. This leads to the second hypothesis:
H2: Time pressure has a significant effect on the coalition outcomes.
More specifically:
H2.1: Participants are more competitive under low time pressure than under high time pressure.
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In addition to the fact that time pressure has a direct effect on the coalition outcomes, there are also
indications that men and women respond differently to time pressure. Shurchkov (2012) conducted an
experiment in which the participants completed several verbal and mathematical tasks and she
compared the results from high time pressure with the results from low time pressure. When given low
time pressure, women use their extra time to increase quality, while men use their extra time to
increase quantity. This indicates that men and women deal differently with time pressure.
De Paola and Gioia (2016) conducted an experiment in which students had to take a test with time
pressure and a test without time pressure. They found proof that high time pressure negatively affects
the performance of women (both the quantity and the quality of their work) while time pressure has no
effect on men’s performance. Furthermore, this research showed that women correctly expected that
they did worse under high time pressure, while men correctly expected that their performance was not
hampered by the time pressure.
Also the meta-analysis of (Voyer, 2011) indicates that men and women do not react the same on the
presence of time pressure. Men performed better on the task under low and high time pressure, but the
difference between men and women was significantly smaller under low time pressure. So, this
research also suggests that women are more hampered by time pressure than men.
If men and women make different decisions under time pressure then it may be that the market favors
one decision making profile over another, and so favors one gender over another (Xie, Page, & Hardy,
2017). Xie et al. (2017) found prove that when under high time pressure, men are less risk averse and
more confident in comparison with women. This implies that if the market prefers risk taking and
confidence under high time pressure, that this is in favor of the employment of men (Xie et al., 2017).
As explained in the previous paragraph, men are already less risk averse and more confident than
women. Therefore, it was hypothesized that all-male were the most competitive. Expected is that
under high time pressure, this difference will be amplified, so that men are even more competitive in
comparison teams outperform all-female teams.
This paragraph leads to the third hypothesis:
H3: Time pressure has a significant interaction effect on the relationship between gender composition
and coalition outcomes.
More specifically:
H3.1: The differences in competitiveness between the all-male groups and all-female groups are
significantly larger under high time pressure, than under low time pressure.
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2.4 Conceptual model
The conceptual model of this research used three main concepts: the gender compositions of the teams
in the game, the coalition outcome of the game and the time pressure. The objective of this research is
to examine the relationship between gender composition and the coalition outcome and if this
relationship is moderated by time pressure. Time pressure is likely to also have a direct effect on the
coalition outcome; therefore, the conceptual model is as follows:

Coalition outcome

Gender composition

Time pressure

3. Methodology
In this chapter, the chosen methodology is explained. At first, it is defended why a quantitative
approach is chosen. Second, it is explained why an experiment is used to test the hypotheses. After
that, the experimental design is elaborated on. Then it is explained how the collected data is analyzed.
At last, the validity and reliability of this research is discussed.

3.1 Research design
This research wants to understand the effect of gender composition of teams on the group decision
making of that teams under low and high time pressure. To answer the hypotheses derived in the
previous chapter, a laboratory experimental design is chosen. In an experiment, the environment can
be deliberately be manipulated in order to ascertain what effect one variable has on another (Field &
Hole, 2002). The experiment is used to compare the responses achieved at different settings of
controllable variables (Dean, Voss, & Draguljić, 1999). A laboratory experiment is extremely suitable
to examine a causal relationship (Vennix, 2010). It enables the researches to manipulate the
independent variables, in this case gender composition and time pressure (Vennix, 2010). Different
groups of entities take part in each experimental condition. This means that a between-subject design
is used (Field, 2013). This means that there is no question of learning effects. There is no possibility
that performance in one condition can affect performance in another (Field & Hole, 2002). The
coalition outcomes of the gender composition groups are compared in order to form a conclusion on
the hypotheses.
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This experiment is conducted using game theory, as explained in chapter 2. Experimental game theory
refers to experiments whose goal is to learn about general principles of strategic behavior (Crawford,
2002). Experiments are important for game theory, because there is need for empirical information
about the principles of strategic behavior and experiments can provide this information (Crawford,
2002). The usual procedure to implement a characteristic function form in an experiment is to allow
for free face to face-communication and to let coalitions announce payoff agreements which become
binding if no coalition member quits it in so and so many minutes (Güth, 2005), so this is this is how
the experiment takes place. It is a quantitative research method, because it infers evidence for a theory
through measurement of variables that produce numeric outcomes (Field, 2013).
In this experiment, three variables are studied, two independent variables and three dependent
variables. The first independent variable is the group’s gender composition. The groups exist of three
persons. It is important that all gender combinations are represented in the research because each
gender ratio impacts on team functioning and performance in different ways (Rogelberg & Rumery,
1996). In a 3-person game, there are four different gender compositions possible: 3 males; 2 males, 1
female; 2 females, 1 male and 3 females. Because gender composition is the independent variable in
this research, the gender composition of the teams is controlled. Each gender composition is
represented by three groups. At least three groups are needed, so the players can switch groups every
round, so they never play the game with the same player. In this way, the players cannot anticipate on
the obtained payoffs from the previous round, because they do not know what the players received in
the previous rounds. This rotating leads to less chance of the learning effect.
The second independent variable is time pressure. This research tests if time pressure is a moderating
variable on the relationship between gender composition and decision quality. This means that the
experiment takes place in two sessions. In one session, the game is played with high time pressure and
in the other session, the game is played with low time pressure. The game with high time pressure is
played in 1 minute, while the game with low time pressure is played in 5 minutes. To check if time
pressure influences the relationship between gender diversity and coalition forming, it is checked if
certain gender compositions group outcomes with low time pressure are different from that gender
compositions group outcomes with high time pressure.
For the first hypothesis, whether the grand coalition is more often formed in the all-female groups, the
dependent variable is the formed coalitions. In this research, the coalition outcome is measured in
multiple ways. In order to answer hypothesis 1, the formed coalitions are analyzed. It is checked if
certain coalitions are formed more often within certain gender compositions.
To answer the other hypotheses, the dependent variables are the coalition outcomes. The coalition
outcomes are measured by the scores on the different players. So, the dependent variables are the
scores on player A, the scores on player B, the scores on player C and the total scores.
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3.2 Experimental design
This paragraph elaborates on the design of the experiment. As explained in chapter 2, cooperative
game theory is used to test the hypotheses. It is a laboratory experiment in which the players use faceto-face communication to form coalitions and negotiate a payoff within the given time limit. The game
is played in groups of 3 people. The gender composition of the groups is controlled.
As shown in chapter 2, the game used in this research is as follows:
Table 4: Game used in this experiment

Coalition

Value

AB

90

AC

80

BC

70

ABC

120

The experiment is divided in two sessions, one session with high time pressure and one session with
low time pressure. The time limit to form a coalition is 1 minute in session 1 (high time pressure) and
5 minutes in session 2 (low time pressure). When the time limit has been reached, the players must
write down the formed coalition and their negotiated payoff on their individual scorecard and the
tables scorecard. If a player is not involved in a coalition, the payoff is 0. The players’ goal is to obtain
the highest individual payoff as possible.
Since there are four possible gender compositions and that they all are tested with high and low time
pressure, there are 8 different categories:
Table 5: Categories in the experiment

Category

Time pressure

Composition

1

High

3 women

2

High

2 women, 1 man

3

High

1 woman, 2 men

4

High

3 men

5

Low

3 women

6

Low

2 women, 1 man
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7

Low

1 woman, 2 men

8

Low

3 men

As explained in 3.1, every category needs at least three groups in order to enable switching between
the groups. This means that all 8 categories will have 3 groups. This is 24 groups in total. The groups
consist of 3 persons, so 24 groups times 3 is 72 participants.
In session 1 with high time pressure, categories 1 to 4 are participating in the experiment. In session 2
with low time pressure, categories 5 to 8 are participating in the experiment. 3 groups per category
means that there are needed 4 categories times 3 groups is 12 groups per session. The table
arrangement per session is as follows:
Table 6: Group arrangement session 1

Session 1 (high time pressure)
Category

Table number

Composition

1

1

3 women

1

2

3 women

1

3

3 women

2

4

2 women, 1 man

2

5

2 women, 1 man

2

6

2 women, 1 man

3

7

1 woman, 2 men

3

8

1 woman, 2 men

3

9

1 woman, 2 men

4

10

3 men

4

11

3 men

4

12

3 men

Table number

Composition

Table 7: Group arrangement session 2

Session 2 (low time pressure)
Category
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5

1

3 women

5

2

3 women

5

3

3 women

6

4

2 women, 1 man

6

5

2 women, 1 man

6

6

2 women, 1 man

7

7

1 woman, 2 men

7

8

1 woman, 2 men

7

9

1 woman, 2 men

8

10

3 men

8

11

3 men

8

12

3 men

Before both sessions, 12 tables will be arranged. Each table is marked with a number from 1 to 12.
The seat arrangements of the roles A, B and C are also marked on the table. On the tables is a group
scorecard (Appendix 1), on which the players must write down the formed coalition every round with
the corresponding payoffs per player. Each player will also receive an individual scorecard (see
Appendix 2) up front which says at which table he/she must sit in each round and which role he/she
has to play in each round. All participants also receive the instructions. Appendix 3 contains the
instructions for the session with high time pressure. The instructions for low time pressure are the
same, except that the specified time limit is 5 minutes instead of 1 minute.

3.3 Data analysis
The formed hypotheses are as follows:
H1: Gender composition has a significant effect on the coalition outcomes.
H1.1: All-female groups form the grand coalition more often than the all-male groups.
H1.2: All-male-groups are the most competitive, all-female groups are the least competitive and the
mixed-groups are in between.
H2: Time pressure has a significant effect on the coalition outcomes.
H2.1: Participants are more competitive under low time pressure than under high time pressure.
H3: Time pressure has a significant interaction effect on the relationship between gender composition
and coalition outcomes.
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H3.1: The differences in competitiveness between the all-male groups and all-female groups are
significantly larger under high time pressure, than under low time pressure.
The hypotheses are built up in three main hypotheses (H1, H2 and H3). These are also the components
in the conceptual model. These three hypotheses are about the main effect of gender composition on
the coalition outcome, the main effect of time pressure on the coalition outcome and the interaction
effect of time pressure on the relationship between gender composition and the coalition outcome. The
three main hypotheses hypothesize that there are significant effects of the dependent variables on the
independent variable and that there exists an interaction effect. The sub hypotheses are specifications
of the main hypothesis. For instance, if hypotheses 2 is not significant, sub hypothesis 2.1 will be not
significant too.
In order to analyze the collected data, suited data analyzing methods need to be chosen. In the
methodology chapter, it is already explained that MANOVA, crosstabulation and one sample t-tests
are used in this research to analyze the data and to answer the different hypotheses.
3.3.1 MANOVA
The main research consists of four dependent variables and two independent variables. The first
independent variable, the group’s gender composition, is a categorical variable, so a non-metric
variable. Gender composition has four categories. Those categories are the different group
compositions in the experiment.
The second independent variable, time pressure, is also a categorical variable, so a non-metric
variable. It only has two categories, low and high time pressure. Combined with the gender
composition of the groups, there are eight categories, as shown in table 2.
The dependent variable, coalition outcome, is a metric variable. The coalition outcome is measured by
the payoffs of the coalitions that are formed during the game.
To answer hypothesis 1, 2 and 3, whether gender composition has an effect on the coalition outcomes,
whether time pressure has an effect on the coalition outcomes and whether time pressure moderates
the relationship between gender composition and the coalition outcomes, a MANOVA is used. The
MANOVA consists of two independent variables and four dependent variables. The first independent
variable, gender composition, is a categorical variable, so a non-metric variable. Gender composition
has four categories. Those categories are the different group compositions in the experiment. The
second independent variable, time pressure, is also a categorical variable, so a non-metric variable. It
only has two categories, low and high time pressure. Combined with the gender composition of the
groups, there are eight categories, as shown in Table 5.
In the conceptual model, the dependent variable of this experiment is coalition outcome. In the
MANOVA, coalition outcome is represented by four separate dependent variables. Those four
dependent variables are the obtained scores on player A, player B and player C and the total score.
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According to Field (2013), when having four metrically scaled dependent variables, with two
categorical independent variables, MANOVA is a suited technique to analyze the results of the
experiment. The selection of MANOVA is based on the desire to analyze a dependence relationship
represented as the differences in a set of dependent measures across a series of groups formed by one
or more categorical independent measures (Hair, Black, Babin, & Anderson, 2014).
A MANOVA is more appropriate than using separate univariate ANOVAs, because running separate
univariate ANOVAs can create a problem when trying to control the experiment wide error rate. A
series of separate statistical tests leaves us without control of our effective overall or experiment wide
type I error rate. If you want to maintain control over the experiment wide error rate and at least some
degree of correlation is present among the dependent variables, then MANOVA is appropriate (Hair et
al., 2014). Furthermore, a series of univariate ANOVA tests also ignores the possibility that some
composite (linear combination) of the dependent variables may provide evidence of an overall group
difference that may go undetected by examining each dependent variable separately (Hair et al., 2014).
Also, in the presence of multicollinearity among the dependent variables, MANOVA will be more
powerful than the separate univariate tests in several ways (Hair et al., 2014). In the results chapter, the
data will be analyzed on correlation and multicollinearity to see if MANOVA is indeed the appropriate
method for the data in this research.
The MANOVA in this research is an analysis with two treatments (gender-composition and timepressure), and therefore, it is called a two-way factorial MANOVA.
MANOVA has requirements for a sufficient sample size. As a bare minimum the sample in each
group must be greater than the number of dependent variables. This research conducts of four
dependent variables, so as a bare minimum, each group must consist of 4 observations. Each group in
this research is exactly 9 participants, so this exceeds the minimum sample size for a MANOVA.
However, the recommended minimum group size is 20 observations. This requires a large overall
sample size, even for quite simple analyses (Hair et al., 2014). This would mean that this research has
a recommended sample size of 8*20=160 observations. In this research, only 72 participants are taking
part in the experiment. This means that the recommended sample size is not reached, but at least the
sample size is above the minimum sample size.
3.3.2 Crosstabulation
Hypothesis 1.1 that the grand coalition is more often formed by all-female groups than all-male groups
can be measured by a crosstabulation. A crosstabulation is suited to describe the relationship between
two categorical variables (Hair et al., 2014), in this case the formed coalitions and gender composition.
It records the frequencies for one variable for each value of another variable separately. In this case it
is used to measure the frequencies of the formed coalitions for each gender composition. The
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crosstabulation also displays if the different groups of frequencies do significantly differ from each
other.
3.3.3 One sample t-test
Hypothesis 1.2 and 3.1 state that all-male groups are more competitive than all-female groups and that
this difference is larger under high time pressure than under low time pressure. Hypothesis 2.1 states
that participants are more competitive under low time pressure than under high time pressure.
Competitiveness in the coalition game is reflected by scores that reflect the bargaining power of the
players. As already explained, this bargaining power can be calculated in different ways. Two
examples are the core and the Shapley value. The core and the Shapley value for the game used in this
research are both calculated in the theoretical framework. If a participant scores around the core or the
Shapley value, this reflects the competitiveness of that participant. If the different gender compositions
differ in their competitiveness, this can be measured by comparing the average scores of the gender
compositions with the core values or the Shapley values for the corresponding player. In this research,
the scores are compared with both the Shapley value and the core. The core and the Shapley value are
different and it is interesting to examine if there also exists some differences between the two solution
concepts. Comparing the outcomes of the experiment with the core and the Shapley value is done by a
one sample t-test. The t-test is used to test the null-hypothesis that the scores of the test variable, in
this case player A, B and C are equal to the core and the Shapley value. The alternative hypothesis is
that the scores are not equal to the core and the Shapley value.

3.4 Research ethics
During all stages of this study, research ethics are applied. In order to prevent plagiarism, the APA
guidelines are applied in this research. The results from the experiments will be anonymously and
confidentially processed. The participants receive a participants’ number and are divided among the
groups based on their gender. The results are processed with the participants numbers, so the results
cannot be traced back to the participants. Furthermore, the participants in the experiment were
informed following the APA's Ethics Code (Smith, 2003). When the participants came in, they
received an instruction sheet. Apart from the instructions for the experiment itself, it also informed the
participants that they could ask questions at any time. The participants were free to withdraw from the
experiment at any time. After the experiment, the participants were also informed about the purpose
and goals of the research.

4. Results
This chapter start with a description of the data collection. After that the collected data is examined
and checked for normality and missing data. After that, the results of the experiment are discussed. At
first, the results of the MANOVA are reviewed in order to answer the three main hypotheses. Simple
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tests are also conducted to interpret the main effects of gender composition and time pressure. After
that, in order to answer the sub hypothesis 1.1, the crosstabulation is conducted. At last, one-sample ttests are conducted to answer the sub hypotheses 1.2, 2.1 and 3.1.

4.1 Data collection
For this experiment, ORSEE recruitment system (Greiner, 2004) is used to invite the participants.
Only the factor gender is considered when selecting the participants (so not age, education, study year
etc.). There were two separate sessions. In the first session, 36 people participated, of which 18 female
and 18 male. In the second session, also 36 people participated, of which 18 female and 18 male.
Therefore, a total of 72 people has participated in the experiment. Those people were paid according
their performance in the experiment. The participants obtained a total score in the experiment and the
18 participants with the highest total score of their session received €12 and the 18 participants with
the lowest total score received €8. In the first session, the participants that were ranked 18th and 19th,
had the same score. We decided to give both these participants a payment of €12. Therefore, the costs
of session 1 were: 17*8+19*12=€364. In the second session, the participants that were ranked 11th to
24th, had the same total score. We decided to give those participants all a payment of €10. Therefore,
the costs of session 2 were: 10*8+14*10+12*12=€364. The total costs of the experiment were
364+364=€728. Due to cancellations, there were no backup participants that needed to be paid. After
the experiment, the data is imported to SPSS. The variables with their corresponding categories are as
follows:
Table 8: SPSS variable labeling

Variables

Categories

Player A

Obtained payoff in experiment for player A

Player B

Obtained payoff in experiment for player B

Player C

Obtained payoff in experiment for player C

Total_Score

Obtained payoff of player A + obtained payoff
of player B + obtained payoff of player C

Gender

Female
Male

Numeric_Gender

1 (female)
2 (male)

Gender_Composition

3f (3 females)
2f 1m (2 females, 1 male)
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2m 1f (2 males, 1 female)
3m (3 males)
Numeric_Gender_Composition

3 (3 females)
2 (2 females, 1 male)
1 (1, female, 2 males)
0 (0 females, 3 males)

Time_Pressure

High
Low

Numeric_Time_Pressure

1 (high time pressure  1 minute)
5 (low time pressure  5 minutes)

The variables player A, player B, player C and Total_Score are the dependent variables and are
metrically scaled.
The variables Gender, Numeric_Gender, Gender_Composition, Numeric_Gender_Composition,
Time_Pressure and Numeric_Time_Pressure are independent variables and are categorically scaled.

4.2 Data examination
In order to analyze the available data, a univariate analysis was conducted. To test for normality, the
Kolmogorov-Smirnov test and the Shapiro-Wilk test is conducted.
The Kolmogorov-Smirnov test and the Shapiro-Wilk test compare the scores in the sample to a
normally distributed set of scores with the same mean and standard deviation. If the test in nonsignificant (p > 0.05) it tells us that the distribution of the sample is not significantly different from a
normal distribution. If, however, the test is significant (p < 0.05) then the distribution in question is
significantly different from a normal distribution (Field, 2013).
The Kolmogorov-Smirnov test and the Shapiro-Wilk test are significant (Appendix 4), which implies
that the scores are not normally distributed. Therefore, the skewness and kurtosis (Appendix 4) are
analyzed to see if the variables are normally distributed. Normally, values between -3 and 3 are
acceptable for skewness and kurtosis (Field, 2013). The values of skewness are all within the
acceptable range. The value for the kurtosis for player C is just outside the acceptable range (kurtosis
= 3,289). The value for the kurtosis for the total score is somewhat further out of the range (kurtosis =
4,747). Those positive values of kurtosis indicate a pointy and heavy-tailed distribution.
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That the values for kurtosis are so high can be explained. In the experiment, the people who were not
in a coalition at the end of the time, received a value of 0. However, this happened only 3 times during
the experiment. They could be seen as outliers, because they differ so much from the rest of the scores.
When conducting the same table again, with the three participants removed that received a value of 0
for player C (all the 0’s were for player C), the kurtosis (and skewness) is within the acceptable range.
However, it would not make sense to remove the outliers, because there is a reason that they are
outliers. It was part of the game that those players would receive a value of 0 if they were not in a
coalition at the end of the round. Therefore, I will not remove those scores. Because those three values
were the reason for a too high kurtosis, the rest of the scores is normally distributed.
Based on the Statistics table, it can be concluded that there is no missing data.

4.3 MANOVA
In this subchapter, the MANOVA is discussed. As explained in the methodology chapter, the
MANOVA is used to answer hypotheses 1, 2 and 3.
First the assumptions of a MANOVA are checked regarding this research. After that, the results of the
conducted MANOVA are discussed. Simple tests
4.3.1 Assumptions
In this paragraph, the assumptions of a MANOVA are discussed regarding this research.
Independence: The assumption of independent observations is not violated. Each group has different
participants, with no participant in more than one group. Furthermore, the participants were explicitly
told not to discuss the experiment with other people on the same day, to prevent that people from the
second session had knowledge about the experiment beforehand.
It was also ensured that the participants played the game with different participants each round. In this
way, they could not anticipate on their obtained scores of the previous rounds. This was also ensured
by obliging the participants to put their scorecards upside down on the table. Their new group
members would not be able to see what score they obtained in the previous round(s).
Multicollinearity: To check for multicollinearity, the correlations matrix is produced (Appendix 5).
The Pearson correlation should ideally lie between 0.2 and 0.8 approximately. As you can see,
especially player C with player A and player B has a very low correlation. However, this can be
explained. The players have to divide a value of 120 (most of the time) between the players. Players A
and B have a higher bargaining power than player C. So, it is only logical that when player A and B
obtain a higher score, that player C obtains a lower score. In the end, there is only a limited value of
120 to divide, so the higher the score for player A and B, the lower the score for player C. Because the
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value of 120 is limited, the scores for the players are dependent on each other and this explains the
very high (and very low) correlation between the variables.
4.3.2 Results MANOVA
After checking the assumptions, the MANOVA is conducted with the independent variables gender
composition and time pressure and the dependent variables player A, player B, player C and total
score. The descriptive statistics can be found in Appendix 6. In this paragraph, the results of the
MANOVA are discussed.
The Box’s Test of equality of Covariance Matrices has been produced (Appendix 6) and should be
non-significant. The Box’s M value of 96.677 is associated with a p-value of 0.000 and is therefore
interpreted as significant. However, the sample sizes are equal, so a significant Box’s test is not a big
problem.
When looking at the multivariate tests (Table 9), the Wilk’s Lambda test is interpreted. There was a
statistically significant effect of gender composition on the combined dependent variables, F(12, 189)
= 2.108, p = .019; Wilks’ Λ = .681. There was a statistically significant effect of time pressure on the
combined dependent variables, F(4, 61) = 7.696, p = .000; Wilks’ Λ = .665. Furthermore, there was a
statistically significant interaction effect between gender composition and time pressure on the
combined dependent variables, F(12, 161.682) = 2.866, p = .001; Wilks’ Λ = .600.
Table 9: Multivariate tests for the whole MANOVA
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This means that the null-hypothesis that the combination of the dependent variables is equal for all
levels of gender composition and time pressure can be rejected. Therefore, hypothesis 1, 2 and 3 can
be accepted. Gender composition as well as time pressure have a direct significant effect on the
coalition outcome (H1 and H2). Also, there exists an interaction effect between gender composition
and time pressure (H3). To explore this further, the Levene’s test and the test of between-subjects are
produced. Especially, the interaction effects are interpreted. Because an interaction effect exists, the
main effects cannot be interpreted simply. Therefore, in the next two sub chapters, simple tests are
conducted for gender composition and time pressure to interpret the main effects correctly.
As can be seen in Appendix 6, the Levene’s test of equality of error variances is produced. When the
variances are equal among the groups, the Levene’s test is non-significant. However, the test is
significant for Player A (F (7, 64) = 3.780, p=.002), player B (F (7, 64) = 3.436, p=.004) and player C
(F (7, 64) = 4.099, p=.001). This means that the variances between the groups are not equal. This is
taken into account when conducting the post-hoc analyses. When choosing a post-hoc analysis, equal
variances are not assumed, and the Games-Howell test is chosen.
The next table is the test of between-subjects effects (Appendix 6). This table shows which dependent
variables are affected by the independent variables. There is a statistically significant interaction
between the effects of gender composition and time pressure on player A, F (3, 64) = 3.802, p = .014
and on player B, F(3,64) = 3.518, p = .020. That the interaction effect is significant, implies that the
effects of gender composition on the dependent variables depend on time pressure.
The plots on the next page (Figure 1: Interaction effect plotsFigure 1) show this interaction effect. The
interaction effect is significant for player A and player B. The interaction effect for player C and the
total score is not.
In the plots of player A, it can be noted that gender composition group 1, 2, and 3 have a higher score
for player A when playing the game with high time pressure than when playing the game with low
time pressure. For group 0, this is reversed. As you can see in the graph, the line for group 0 crosses
the lines of group 1 and 3. Group 2 has the lowest score of the groups for high time pressure as well as
for low time pressure.
When looking at the scores for player B, similar effects are observed. Group 1, 2 and 3 have a higher
mean score under high time pressure in comparison with low time pressure. For group 0, this is
reversed. For player B, it is again group 2 that scores the lowest under both high and low time
pressure.
The interaction effect for player C is not significant. Nonetheless, it is still interesting to look at the
plots. It can be observed that there is a different direction in comparison with player A and B. Groups
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1, 2 and 3 have a lower mean score under high time pressure in comparison with low time pressure.
The scores for group 0 are approximately equal.
In the plots of the total score it can be seen that under low time pressure, the average score in all the
groups is the same, while under high time pressure, this is not the case. This is because under high
time pressure, it happened three times that the players chose for coalition AB with only two players,
instead of the grand coalition. Therefore, the average total score of group 0 and 2 are slightly below
120.
In conclusion, hypothesis 3: “Time pressure has a significant interaction effect on the relationship
between gender composition and coalition outcomes” can be accepted. That the interaction effect is
significant, shows that different gender compositions react differently on levels of time pressure.
Group 0 scores better under low time pressure than under high time pressure, while group 1, 2 and 3
score better under high time pressure than under low pressure.
Figure 1: Interaction effect plots
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4.3.3 Simple test gender composition
Because the interaction effect for player A and B is significant, it is not possible to simply interpret the
main effects of gender composition and time pressure on these dependent variables in the MANOVA,
since the effects of gender composition on the coalition are dependent on the level of time pressure
and vice versa. To understand what the effect of gender composition and time pressure is on the
dependent variables, simple tests are conducted.
To see what the effect of gender composition is on the scores of players A, B and C is, the option
“split file” is used. The file was split by time pressure and the MANOVA was conducted again.
In the multivariate tests (Table 10), there was a statistically significant effect of gender composition
under low time pressure on the combined dependent variables, F (12, 77.018) = 2.909, p = .002,
Wilk’s Λ = .372. There was also a statistically significant effect of gender composition under high
time pressure on the combined dependent variables, F (9, 73.163) = 2.619, p = .011, Wilk’s Λ =.507.
Table 10: Multivariate tests for simple test gender composition

When looking at the tests of between-subjects effects (Appendix 7), under high time pressure, gender
composition is significant for the scores of player A and player B. Under low time pressure, gender
composition yields no significant results. To see which groups exactly differ from each other, post-hoc
tests are conducted. As mentioned before, the Games-Howell test is chosen, because the Levene’s test
was significant and therefore equal variances cannot be assumed.
The multiple comparisons table (Appendix 7) shows that there are significant results between some
groups. Under high time-pressure, the post-hoc test shows that gender composition group 3 has
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significantly higher means than gender composition group 2 for both player A and B.
Under low time-pressure, the post-hoc test shows that gender composition group 2 has a significantly
lower mean than group 0 on player A and B and a significantly higher mean than group 0 on player C.
The post-hoc test shows that only a few groups differ significantly from each other. However, from the
plots (Figure 2), it can be derived that under high time pressure, the means of group 0 and 2 are almost
equal and the means of group 1 and 3 are almost equal. By contrast, under low time pressure, group 0
has the lowest mean and group 2 has the highest mean. The means of group 1 and 3 are also
approximately equal under low time pressure.
In conclusion of the simple test, gender composition does have a significant effect on the coalition
outcomes and hypothesis 1 can be accepted. However, when looking at the differences between the
groups, it is not exactly what could be expected from theory. Group 0, the all-male group is expected
to be the most competitive group, and should therefore score high on player A and player B. Under
high time pressure, this is not the case. Group 1 and 3 score the highest, while group 0 and 2 score the
lowest.
Under low time pressure, group 0 scores the best on player A and B, group 1 and 3 score
approximately the same, and group 2 scores the lowest. The theory expected the all-male group to
score the best, and the mixed-teams to outperform the all-female teams. However, while the
differences are not all significant, the plots show that the all-male team may perform the best, but the
mixed groups do not outperform the female groups. In fact, the all-female group outperforms the
mixed group with two females and one male and scores approximately the same as the group with one
female and two males.
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Figure 2: Plots simple test gender composition
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4.3.4 Simple test time pressure
It is now interesting to see if there is also an effect of time pressure. To measure this, the file is split by
gender composition. This makes it possible to compare the same gender composition under low time
pressure and under high time pressure to see if there is any significant difference between the high and
low time pressure.
When looking at the multivariate tests (Table 11), it can be noticed again all the Wilk’s Lambda’s are
significant, which means that differences exist in the groups. For gender composition group 0, there
was a statistically significant effect on time pressure on the combined dependent variables, F (4, 13) =
3.502, p = .038, Wilk’s Λ = .481. For gender composition 1, there was a statistically significant effect
on time pressure on the combined dependent variables, F (3, 14) = 5.172, p = .013, Wilk’s Λ = .474.
For gender composition group 2, there was a statistically significant effect on time pressure on the
combined dependent variables, F (4, 13) = 3.730, p = .031, Wilk’s Λ = .466. For gender composition
group 3, there was a statistically significant effect on time pressure on the combined dependent
variables, F (4, 13) = 8.170, p = .002, Wilk’s Λ = .285.
The next produced table is the test of between-subjects effects (Appendix 8). For gender composition
group 0, the results are non-significant for all players. For gender composition group 1 the results were
significant for player A (F (1, 16) = 4.923, p = .041, eta-squared = .235) and for player C (F (1, 16) =
4.719, p = .045, eta-squared = .228). For gender composition group 2 there were no significant results.
For gender composition group 3, the results were significant for player A (F (1, 16) = 6.127, p = .025,
eta-squared = .277), player B (F (1, 16) = 6.127, p = .025, eta-squared = .277) and for player C (F (1,
16) = 6.127, p = .025, eta-squared = .277).
This shows that in gender composition group 1, the means for player A were significantly higher
under high time pressure than under low time pressure. The means for player C were significantly
lower under high time pressure than under low time pressure.
In gender composition group 3, the average scores for player A and B were significantly higher under
high time pressure than under low time pressure and the average scores for player C were significantly
lower under high time pressure than under low time pressure.
In conclusion, hypothesis 2: “Time pressure has a significant effect on the coalition outcomes” can be
accepted. However, the direction of the results is not in line with the theory. High time pressure should
lead to worse results than low time pressure. This experiment yielded results in the opposite direction.
Only group 0 scored worse under high time pressure than under low time pressure, but this result was
not significant. However, the plots in Appendix 8 show clearly that group 0 is scoring in the opposite
direction than the other groups on player A, player B and player C.
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So, high time pressure can lead to better results, in contrast what was expected from the theory.
However, relevant findings thus far also indicate that time pressure makes decision makers speed up
their execution of decision strategies, or switch to simpler strategies (Björklund, 2003). Maybe this is
beneficial to group decisions. If decisions makers have a low or no time pressure, this could lead to an
ongoing negotiation. If they have much time to negotiate, they can think of more complicated
strategies and/or more possible problems. If the decision makers have to make a quick decision,
because they otherwise come out with nothing (like in this experiment, if there is no agreement after
the time limit has reached, the participants obtain a payoff of 0), it could be that they are more inclined
to accept a proposal and therefore score better than if they keep on negotiating forever.
Table 11: Multivariate test for simple test time pressure
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4.4 Crosstabulation
The following hypothesis was formed about forming the grand coalition: H1: All-female groups will

form the grand coalition more often than the all-male groups.
As explained in the methodology chapter, a crosstabulation is conducted as seen in Table 12 below.
The table shows the frequency of the formed coalitions, sorted by gender composition. In total, 72
coalitions were formed, of which 69 times the grand coalition and 3 times the coalition AB. The AB
coalition was once formed by a male in the all-male group (group 0) and was twice formed by a
female in the group with two females and one male (group 2). As seen in the table, all frequencies are
marked by the subscript ‘a’, which means that they are all part of the same subset. There are no
significant differences between the column proportions. This leads to the conclusion that hypothesis
1.1 can be rejected. The grand coalition is not formed more often by the all-female groups than by the
all-male groups.
Table 12: Formed coalitions by gender composition

It is also checked if the formed coalitions may be dependent on the time pressure. Table 2 below
shows the frequency of the formed coalitions, sorted by time pressure. From the table, it can be noted
that the 3 times that the coalition AB is formed, it was under high time pressure. However, this is not a
significant result.
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Table 13: Formed coalitions by time pressure

In conclusion, there are no significant differences found regarding the formed coalitions. Neither time
pressure or gender composition leads to different coalitions.

4.5 One sample t-tests Shapley value
Hypothesis 1.2, 2.1 and 3.1 are about the differences in competitiveness. Competitiveness is reflected
by scores around the Shapley value or the core. In this subchapter, the average scores of the different
gender compositions and the two levels of time pressure are compared with the Shapley value to see if
they significantly differ from those values. The Shapley value is 45 for player A, 40 for player B and
35 for player C.
4.5.1 T-test Shapley value, gender composition
The file is split in gender composition in order to compare the scores of the different gender
compositions.
Player A: Table 14 is the t-test that compared the scores of the different gender compositions with the
Shapley value for player A, namely 45. Groups 0 and 2 score significantly lower than the Shapley
value, while group 1 and 3 do not significantly differ from the Shapley value. This means that group 1
and 3 are more competitive than group 0 and 2.
Table 14: t-test player A, gender composition
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Player B: Table 15 is the t-test that compared the scores of the different gender compositions with the
Shapley value for player B, namely 40. All groups score higher than the Shapley value. This is a
striking result. This implies that all the groups are more than just competitive.
One explanation for this could be that the participants did not recognize the difference in bargaining
power between player A and player B. As you can see in table 15, the mean scores for player A and
player B are exactly the same. On the other hand, the mean score of player C is considerably lower
than the means of player A and B. Furthermore, not only the mean score reflects the observation that
the participants have not recognized the difference in bargaining power. When looking at Table 17 and
Table 18, it can be observed that there are almost no differences between the frequencies that a certain
payoff is obtained by the participants.

Table 15: t-test player B, gender composition

Table 16: Descriptive statistics
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Table 17: Frequencies scores player A

Table 18: Frequencies scores player B

Table 19: Frequencies scores player C

Player C: Table 20 is the t-test that compared the scores of the different gender compositions with the
Shapley value for player C, namely 35. None of the groups significantly differ from the Shapley value
of 35 what implies that on average, all the gender compositions scored around the Shapley value.
Table 20: t-test player C, gender composition
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In conclusion, the scores of group 1 and 3 on player A do not significantly differ from the Shapley
value, while group 0 and 2 score significantly lower than the Shapley value. On player B, all the
groups score significantly higher than the Shapley value. On player C, all the groups do not
significantly differ from the Shapley value.
Mainly based on the scores on player A, this implies that group 1 and 3 are the most competitive
groups. Group 1 is the group with 1 female and group 3 is the group with 3 females.
Therefore, hypothesis 1.2 “All-male-groups are the most competitive, all-female groups are the least
competitive and the mixed-groups are in between”, can be rejected, based on the comparison with the
Shapley value. In this experiment, the mixed group with 1 female and the group with 3 females are the
most competitive. In chapter 4.3.3, it was already shown that that those two groups scored the highest
on player A and B (in comparison with group 0 and 2) and as a result, score the lowest on player C.
4.5.2 T-test Shapley value, time pressure
The file is split in time pressure, in order to compare the scores under low and under high time
pressure.
Player A: As can be seen in Table 21, under low time pressure the scores on player A are significantly
lower than the Shapley value. The scores under high time pressure do not significantly differ from the
Shapley value. This implies that the participants score more competitive under high time pressure than
under low time pressure.
Table 21: t-test player A, time pressure

Player B: From Table 22 below, it can be observed that the scores on player B are significantly higher
than the Shapley value under high, as well as low time pressure. This is also what was observed in the
t-test with the different gender compositions. Participants scored higher than the Shapley value,
because they did not recognize the difference in bargaining power between player A and B.
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Table 22: t-test player B, time pressure

Player C: Table 23 shows that under high time pressure, the participants score significantly lower
than the Shapley value. A lower score on player C implies that the other players behaved very
competitively, leaving not much payoff to player C. Under low time pressure, the score did not
significantly differ from the Shapley value.
Table 23: t-test player C, time pressure

In conclusion, the t-tests show that the participants behaved more competitively on player A under
high time pressure than under low time pressure. On player B, participants behaved super
competitively under both high and low time pressure and on player C, participants scored lower than
the Shapley value under high time pressure, what implies that player A and B acted competitively in
the game. Under low time pressure, the scores on player C did not significantly differ from the
Shapley value.
This leads to the conclusion that hypothesis 2.1 “Participants are more competitive under low time
pressure than under high time pressure”, can be rejected based on the comparison with the Shapley
value. This can also be derived from the plots below (Figure 3). On average, the participants scored
higher on player A and B under high time pressure than under low time pressure, and they scored
lower on player C under high time pressure than under low time pressure. This implies that the
participants acted more competitive under high time pressure than under low time pressure.
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Figure 3: Plots time pressure

4.5.3 T-test Shapley value, interaction effect
Because there also was a significant interaction effect in this research, the t-test is conducted again,
with the file split in both time pressure and gender composition. However, hypothesis 1.2 that allmale-groups are the most competitive, all-female groups are the least competitive and the mixedgroups are in between was already rejected. This means that hypothesis 3.1: “The differences in
competitiveness between the all-male groups and all-female groups will be significantly larger under
high time pressure, than under low time pressure” can also be rejected. Nevertheless, the t-test of the
sample that is split in time pressure and gender composition is still conducted and analyzed in this
paragraph.
Player A: The table below shows that under high time pressure, both group 0 and 2 score significantly
lower than the Shapley value of 45. Group 1 and 3 do not significantly differ from the Shapley value.
This implies that group 1 and 3 have acted more competitively than group 0 and 2 under high time
pressure. They scored around the Shapley value, while group 0 and 2 distributed the payoff more
equally among the player.
Under low time pressure, group 1, 2 and 3 score significantly lower than the Shapley value. Only
group 0 did not significantly differ from the Shapley value. This implies that under low time pressure,
only group 0 did act competitively enough to score around the Shapley value.
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Table 24: t-test player A, interaction effect

Player B: Table 25 displays the results for player B. Under high time pressure, group 0 and 2 did not
significantly differ from the Shapley value, while group 1 and 3 scored significantly higher than the
Shapley value.
Under low time pressure, only group 0 scored significantly higher than the Shapley value, while the
other groups do not significantly differ from the Shapley value.
So, in conclusion, group 0 has an opposite effect in comparison with the other groups as was already
noticed in the previous paragraphs. This is the interaction effect. While group 1, 2 and 3 score higher
under high time pressure in comparison with low time pressure, group 0 scores lower under high time
pressure in comparison with low time pressure.
Table 25: t-test player B, interaction effect

Player C: The table below shows that under high time pressure, only group 3 scores significantly
lower than the Shapley value of 35, the other groups do not significantly differ from the Shapley
value.
Under low time pressure, group 2 scores significantly higher than the Shapley value, while the other
groups do not significantly differ from the Shapley value.
This means that on player C, almost all groups score around the Shapley value, except group 3 under
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high time pressure (scores lower than the Shapley value) and group 2 under low time pressure (higher
than the Shapley value).
Table 26: t-test player C, interaction effect

In conclusion, it can be observed that group 0 scores more competitive under low time pressure than
under high time pressure (as expected from theory), while group 1, 2 and 3 score more competitive
under high time pressure than under low time pressure. Furthermore, it is surprising that the all-male
group is not the most competitive under both high and low time pressure. While group 0 is the most
competitive group under low time pressure, they score bad under high time pressure. It was expected
that the all-male group would cope the best with high time pressure, instead of the worst (together with
group 2).

4.6 One sample t-tests core
In this subchapter, the average scores of the different gender compositions and the two levels of time
pressure are compared with the core value to see if they significantly differ from those value. The core
value is 50 for player A, 40 for player B and 30 for player C. Note that the core value and the Shapley
value for player B are the same, namely 40. Therefore, the text on player B from the previous chapter
is copied into this chapter.
4.6.1 T-test core, gender composition
Player A: As can be seen in the table below, all the gender composition groups score significantly
lower than the core value of 50 on player A. This means that none of the gender compositions score as
competitive as the core value.
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Table 27: t-test player A, gender composition

Player B: Table 28 is the t-test that compared the scores of the different gender compositions with the
core on player B, namely 40. All groups score higher than the core. This is a striking result. This
implies that all the groups are more than just competitive.
One explanation for this could be that the participants did not recognize the difference in bargaining
power between player A and player B. As you can see in table 15, the mean scores for player A and
player B are exactly the same. On the other hand, the mean score of player C is considerably lower
than the means of player A and B. Furthermore, not only the mean score reflects the observation that
the participants have not recognized the difference in bargaining power. When looking at Table 17 and
Table 18, it can be observed that there are almost no differences between the frequencies that a certain
payoff is obtained by the participants.
Table 28: t-test player B, gender composition

Player C: None of the groups differ significantly from the core value of 30. As we have seen in the
previous subchapter, none of the gender composition groups differed significant from the Shapley
value either. The mean values of all the groups are lower than the Shapley value of 35, and higher than
the core value of 30, but those differences are not significant. This implies that the groups score
around both the core and the Shapley value on player C.
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Table 29: t-test player C, gender composition

In conclusion, all of the groups scored lower than the core value on player A, while none of the groups
significantly differed from the core value on player C. The results on player B are the same as in
chapter, 4.5.1, what means that all the groups scored significantly higher than the core value. This
shows that the division of the payoff is not what the core value predicted for this experiment. As can
be seen in Table 17, the highest score a player obtained on player A was 50 (scored 7), and the score
that was obtained the most often was 50 (scored 36 times). According to the core, the average score on
player A should be 50.
Furthermore, the comparison with the core does also not provide proof for hypothesis 1.2: “All-malegroups are the most competitive, all-female groups are the least competitive and the mixed-groups are
in between”. When comparing the outcomes of the experiment with the core, there is no difference
noticeable between the different gender compositions.
4.6.2 T-test core, time pressure
Player A: Under both high and low time pressure, the participants score significantly lower than the
core value of 50. So, both under high and low time pressure, the participants acted not competitively
enough to achieve a score around the core value.
Table 30: t-test player A, time pressure

Player B: From Table 31 below, it can be observed that the scores on player B are significantly higher
than the core under high, as well as low time pressure. This is also what was observed in the t-test with
the different gender compositions. Participants scored higher than the core, because they did not
recognize the difference in bargaining power between player A and B.
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Table 31: t-test player B, time pressure

Player C: As can be seen in the table below, under high time pressure the scores do not significantly
differ from the core value of 30. Under low time pressure, the participants score significantly higher
than the core value. A score around the core implies that the other players acted competitively. So, the
results on player C implicate that the competitiveness of the participants was the highest under high
time pressure.
In chapter 4.5.2 was already observed that the participants scored lower than the Shapley value of 35
under high time pressure, while the scores did not significantly differ from the Shapley value under
low time pressure. This means that under high time pressure, the participants score around the core
value of 30, while under low time pressure, they score around the Shapley value of 35.
Table 32: t-test player C, time pressure

In conclusion, under both high and low time pressure, the participants scored lower than the core on
player A and higher than the core on player B. The participants scored significantly higher than the
core on player C under low time pressure, but scored not significantly different from the core under
high time pressure. So, when comparing the outcomes of the experiment with the core, the only
noticeable effect of time pressure is on player C. The participants tend to score around the core under
high time pressure, and tend to score around the Shapley value under low time pressure. This implies
that the participants are more competitive under high time pressure than under low time pressure. This
means that hypothesis 2.1 “Participants are more competitive under low time pressure than under high
time pressure”, can also be rejected based on the comparison with the core.
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4.6.3 T-test core, interaction effect
Player A: The table below shows that under both high and low time pressure, all the groups score
significantly lower than the core value. This shows that none of the gender compositions under both
high and low time pressure did not achieve the core value of 50.
Table 33: t-test player A, interaction effect

Player B: Table 25 displays the results for player B. Under high time pressure, group 0 and 2 did not
significantly differ from the core, while group 1 and 3 scored significantly higher than the core.
Under low time pressure, only group 0 scored significantly higher than the core, while the other
groups do not significantly differ from the core.
So, in conclusion, group 0 has an opposite effect in comparison with the other groups as was already
noticed in the previous paragraphs. This is the interaction effect. While group 1, 2 and 3 score higher
under high time pressure in comparison with low time pressure, group 0 scores lower under high time
pressure in comparison with low time pressure.
Table 34: t-test player B, interaction effect

Player C: The table below shows that under high time pressure, none of the groups significantly differ
from the core value of 30. Under low time pressure, group 0 does not significantly differ from the core
value, while group 1, 2 and 3 score significantly higher than the core value. A score higher than the
core value implies that the other players in the game acted more competitively. Therefore, the results
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on player C suggest that under low time pressure, groups 1, 2 and 3 are less competitive in comparison
with group 0.
Table 35: t-test player C, interaction effect

In conclusion, all groups scored significantly lower than the core on player A under both high and low
time pressure. On player B, group 1 and 3 scored significantly higher than the core under high time
pressure, while group 0 and 2 did not significantly differ from the core. Under low time pressure, only
group 0 scored significantly higher than the core. On player C, none of the groups significantly
differed from the core under high time pressure. Under low time pressure, group 1, 2 and 3 scored
significantly higher than the core, while group 0 did not significantly differ from the core.
This reflects again the interaction effect; group 0 differs from the other three groups in the sense that it
performs better under low time pressure than under high time pressure.
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4.7 Summary table results
Hypothesis:

Findings

Implications

Tests in SPSS

H1: Gender composition has a
significant effect on the coalition
outcomes.

Significant effect of gender
composition on coalition outcomes.
H1: accepted 

Under high time pressure, group 3
scores significantly higher than group
2 on player A and B.
Under low time pressure, group 0
scores significantly higher than group
2 on player A and B and significantly
lower on player C.

MANOVA (simple test)
Low time-pressure: F (12, 77.018) = 2.909, p =
.002, Wilk’s Λ = .372

H1.1: All-female groups form the
grand coalition more often than
the all-male groups.

No significant results regarding the
formed coalitions (neither for
gender composition nor for time
pressure).
H1.1: Rejected 

Gender compositions and timepressure do not influence the formed
coalition. The grand coalition is not
more often formed by all-female
groups.

Crosstabulation: Column proportions do not differ
significantly from each other.

H1.2: All-male-groups are the
most competitive, all-female
groups are the least competitive
and the mixed-groups are in
between.

Groups 1 (mixed group 1 female)
and 3 (all-female group) are the
most competitive groups in this
experiment.

All-female groups and the mixedgroup with 1 female are more
competitive than the all-male group,
which was predicted to be the most
competitive.
Participants possibly did not recognize
the difference in bargaining power
between player A and B.

One sample t-test, comparison with the Shapley
value:

(comparison with the Shapley
value)

H1.2: Rejected 

High time-pressure: F (9, 73.163) = 2.619, p =
.011, Wilk’s Λ =.507

A: Group 0 and 2 significantly lower than Shapley
value. Group 1 and 3 do not differ significantly
from Shapley value.
B: All groups score significantly higher than
Shapley value.
C: All groups do not significantly differ from
Shapley value.
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H1.2: All-male-groups are the
most competitive, all-female
groups are the least competitive
and the mixed-groups are in
between.

There were no differences found
between the groups when
comparing the scores of the
different gender compositions with
the core.

(comparison with the core)

H1.2: Rejected 

The scores of this experiment do not
match with the core. Participants
possibly did not recognize the
difference in bargaining power
between player A and B.

One sample t-test, comparison with the core:
A: All the groups scored significantly lower than
the core.
B: All groups score significantly higher than the
core.
C: None of the groups differ significantly from the
core.

H2: Time pressure has a
significant effect on the coalition
outcomes.

Significant effect of time pressure
on coalition outcomes.
Between-subjects effects:
Group 1 significant for player A
and C.
Group 3 significant for player A, B
and C.
H2: accepted 

H2.1: Participants are more
competitive under low time
pressure than under high time
pressure.

It seems to be that participants act
more competitively under high time
pressure than under low time
pressure.
H2.1: rejected 

Group 1 and 3 scored significantly
better under high time pressure than
under low time pressure. Group 2
scored also better, but this was not
significant.
This is opposite to the theory on time
pressure. High time pressure should
lead to worse results than low time
pressure.
Group 0 scored worse under high time
pressure than under low time pressure,
but this was not significant.

MANOVA (simple test)
Group 0: F (4, 13) = 3.502, p = .038, Wilk’s Λ =
.481

On average, the participants scored
higher on player A and B under high
time pressure than under low time
pressure. The participants scored lower
on player C under high time pressure
than under low time pressure.

One sample t-test, comparison with the Shapley
value:

Group 1: F (3, 14) = 5.172, p = .013, Wilk’s Λ =
.474
Group 2: F (4, 13) = 3.730, p = .031, Wilk’s Λ =
.466
Group 3: F (4, 13) = 8.170, p = .002, Wilk’s Λ =
.285

A: Under high time pressure, no significant
difference from the Shapley value. Under low
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According to the existing theory, high
time pressure leads to a worse
performance. Therefore, the results of
this experiment are contradictory to the
theory.

(comparison with the Shapley
value)

time pressure, the scores are significantly lower
than the Shapley value.
B: Scores are significantly higher than the
Shapley value under both high and low time
pressure.
C: Scores are significantly lower than the Shapley
value under high time pressure, but do not
significantly differ from the Shapley value under
low time pressure.

H2.1: Participants are more
competitive under low time
pressure than under high time
pressure.
(comparison with the core)

The only noticeable difference
between the levels of time pressure
when comparing the scores with the
core was on player C, which
suggested that the participants acted
more competitively under high time
pressure than under low time
pressure.
H2.1: rejected 

H3: Time pressure has a
significant interaction effect on
the relationship between

Significant effect of time pressure
on the relationship of gender
composition on coalition outcome.
H3: accepted 

The were not much differences
noticeable between the levels of time
pressure when comparing the results
with the core. There was only a
difference on player C, but this
suggested a higher competitiveness
under high time pressure than under
low time pressure. This is in contrast
with the theory.

One sample t-test, comparison with the core:

Different gender compositions react
differently to levels of time pressure.

MANOVA:

A: Under both high and low time pressure, the
participants score significantly lower than the
core.
B: scores are significantly higher than the core
under both high and low time pressure.
C: Scores are significantly higher than the core
under low time pressure and the scores do not
significantly differ from the core under high time
pressure.

Interaction effect: F(12, 161.682) = 2.866, p =
.001; Wilks’ Λ = .600
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composition and coalition
outcomes.
H3.1: The differences in
competitiveness between the allmale groups and all-female
groups will be significantly larger
under high time pressure, than
under low time pressure.
(comparison with the Shapley
value)

Group 0 scores better under low
time pressure, while group 1, 2 and
3 score better under high time
pressure.
H3.1: rejected 

Group 0 reacts different to time
pressure than the other 3 groups.
Group 0 scores better and more
competitive under high time pressure,
while the other 3 groups score better
under high time pressure.

One sample t-test, comparison with the Shapley
value:
A: Under high time pressure, group 0 and 2 score
significantly lower than the Shapley value. Group
1 and 3 do not significantly differ from the
Shapley value.
Under low time pressure, group 1, 2 and 3 score
significantly lower than the Shapley value. Group
0 did not significantly differ from the Shapley
value.
B: Under high time pressure, group 1 and 3 score
significantly higher than the Shapley value. The
scores of group 0 and 2 do not significantly differ
from the Shapley value.
Under low time pressure, group 0 scores
significantly higher than the Shapley value. The
scores of group 1, 2 and 3 do not significantly
differ from the Shapley value.
C: Under high time pressure, group 3 scores
significantly lower than the Shapley value. The
scores from group 0, 1 and 2 do not significantly
differ from the Shapley value.
Under low time pressure, group 2 scores
significantly higher than the Shapley value, while
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the scores of group 0, 1 and 3 do not significantly
differ from the Shapley value.
H3.1: The differences in
competitiveness between the allmale groups and all-female
groups will be significantly larger
under high time pressure, than
under low time pressure.
(comparison with the core)

None of the groups scored around
the core on player A. The results on
player B and C suggest that group 0
acts more competitively under low
time pressure than the other groups.
H3.1: rejected 

Group 0 reacts different to time
pressure than the other 3 groups.
Group 0 scores better and more
competitive under high time pressure,
while the other 3 groups score better
under high time pressure.

One sample t-test, comparison with the core:
A: Under both high and low time pressure, all the
groups score lower than the core.
B: Under high time pressure, group 1 and 3 score
significantly higher than the core. The scores of
group 0 and 2 do not significantly differ from the
core. Under low time pressure, group 0 scores
significantly higher than the core. The scores of
group 1, 2 and 3 do not significantly differ from
the core.
C: Under high time pressure, none of the groups
differ significantly from the core. Under low time
pressure, group 1, 2 and 3 score significantly
higher than the core and group 0 does not
significantly differ from the core.
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6. Conclusion and discussion
In this last chapter, a summary of the findings is given, the research question is answered, and a
discussion is provided in which the limitations as well as the managerial implications, theoretical
implications, the possibilities for future research and a reflection on the used methods will be
discussed.

6.1 Summary of findings
This research strived to answer the research question: “How does the gender composition of groups
affect the coalition outcomes of that group under low and high time pressure?”. To answer this
research question, a game theoretical experiment was conducted. To be specific, an experiment in
which the participants played the coalition game. In line with the existing theory, a number of
hypotheses were established. Based on the conducted MANOVA and the corresponding simple test, it
could be concluded that gender composition has a significant effect on the coalition outcome. It can
also be concluded that time pressure has a significant effect on the coalition outcome. The MANOVA
also produced a significant interaction effect of time pressure on the relationship between gender
composition and the coalition outcome. Therefore, hypotheses 1, 2 and 3 are accepted. However, when
looking deeper into the effects of the independent variables, the results were not in line with the
existing literature and the formed hypotheses. It was expected that the all-male groups would act the
most competitive and would therefore score higher on player A and B, and lower on player C. This
was checked by comparing the scores with the Shapley value and the core. The results of this
experiment suggested that group 1 (mixed group with 1 female) and group 3 (3 females) were the most
competitive groups in this experiment. Therefore, hypothesis 1.2 that the all-male groups are the most
competitive, the all-female groups are the least competitive and the mixed-groups are in between, is
rejected. Hypothesis 3.1 that the differences in competitiveness between the all-male groups and allfemale groups will be significantly larger under high time pressure, than under low time pressure, is
then also rejected, because the all-male groups were not the most competitive group, the all-female
groups were not the least competitive group. From the comparison with the Shapley value and the core
it could also be noticed that the results on player A and player B were remarkably the same. This could
imply that the participants in the research did not recognize the bargaining power between player A
and player B.
Hypothesis 1.1, that all-female groups form the grand coalition more often than the all-male groups
was also rejected. It happened only three times that the players did not form the grand coalition. There
were no significant results regarding which gender composition group formed the grand coalition
more often. Even though all the three times that coalition AB was formed (and therefore the grand
coalition was not formed), the effect of time pressure was also not significant.
The theory on time pressure led to the hypothesis that high time pressure should lead to worse results.
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This experiment yielded opposite results. Gender composition group 1, 2 and 3 performed better under
high time pressure than under low time pressure. Only group 0 (3 males) performed according the
expectations and performed better under low time pressure than under high time pressure. Therefore,
hypothesis 2.1 that participants are more competitive under low time pressure than under high time
pressure, is rejected. That group 0 reacted different to time pressure than group 1, 2 and 3, reflects the
interaction effect that was found to be significant in this research. Studying this significant effect, the
data was split in gender composition and time pressure. This led to the conclusion that the time
pressure was very important in determining the effects of gender composition. While group 0 was the
least competitive group under high time pressure together with group 2, group 0 was the most
competitive group under low time pressure. This proves that in future research, it is important to take
time pressure into account as a moderating variable when researching the effects of gender
composition. Future research is further discussed in sub chapter 6.4.
The results of this experiment produce no straightforward answer to the research question. Gender
composition does affect the coalition outcomes, but this effect is different under high than under low
time pressure. Group 0 scores better under low time pressure than under high time pressure, as was
expected from the theory, but group 1, 2 and 3 score worse under low time pressure than under high
time pressure. It also depends on the level of time pressure which gender composition group is the
most competitive. As expected, group 0 was the most competitive group under low time pressure, but
in contrast with the theory, it was the least competitive group under high time pressure together with
group 2. The results of this experiment show that it is very important to include time pressure as a
moderating variable when studying the effect of gender composition. The level of time pressure
determines strongly which gender composition is the most competitive. If this experiment was studied
under only one level of time pressure (so only 1 or 5 minutes), the results would have been distorted.

6.2 Limitations
This research has several limitations, which will be discussed in this paragraph. At first, the only
variable that was considered when selecting the participants is their gender. However, there may be
more variables that could influence the outcomes of the experiment. For instance, people may be or
may not be competitive or are good or bad at negotiating. Those are personal characteristics and could
affect the results of the experiment. This research does not control for personal characteristics. The
fact that the groups under high time pressure consisted of different participants then under low time
pressure, could also influence the observed effect of time pressure. This research produced the striking
result that 3 of the 4 gender compositions performed better under high time pressure than under low
time pressure, what is opposite to the theory. An explanation for this could be that by chance there
were more participants with personal characteristics that were beneficial to their performance in the
experiment in the group with high time pressure. However, it was not possible to perform the sessions
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with high time pressure and low time pressure with the same participants, because then learning
effects would presumable effect the performance in the second session.
Secondly, even though the sample size exceeds the bare minimum sample size for the MANOVA, it
would have been better if the sample size was larger. According to theory, the recommended sample
size for this experiment would have been 160 participants. Unfortunately, this was not possible due to
budgetary reasons.
The goal of this experiment was to gain insight in the effects of gender composition and time pressure
within strategic decision making. However, the conducted experiment was a format of cooperative
game theory, a coalition game to be exact. This is a specialized experiment to simulate a situation
where men and women have to negotiate and make decisions within a controlled environment. This
may not represent the real-life environment within the business world. The results of this experiment
are applicable to this specific format, but may not reflect the actual decisions boards have to make in
an organization. This means that the external generalizability to the business world is low for this
experiment. However, because it was a laboratory experiment, the internal validity of this research is
high. The participants in this research all performed under similar circumstances. All the participants
were in the same surroundings, namely a classroom at the university and they received the same
instructions. Therefore, coincidental circumstances do not play a large role in this experiment and the
internal validity is high.
The game that was presented, offered the participants the opportunity to form the grand coalition, or
possible gain a higher payoff if they excluded a player and formed a coalition with only two players.
However, it happened only three times that the grand coalition was not formed. This may be due to the
value of the smaller coalitions. It may be that forming a coalition with only two players may not give
the player that much of advantage, that is was worth it to exclude another player. Furthermore, it can
be noticed that many of the players divided the payoff evenly among the players (40-40-40). This was
also unexpected. During the experiment, it was emphasized that the players should play the game in
order to obtain the highest individual payoff as possible. There was also a monetary incentive to do so,
because the best half of the group got payed €12, while the worst half of the group got payed €8. If
this experiment was replicated, it might be worth to look if a different game set up would yield
different coalition formations.
Another consequence of the fact that almost every game led to the grand coalition is that the total
score produced no significant results. In every game within gender composition group 1 and 3, the
grand coalition was formed. Therefore, the average total score of those groups was exactly 120. If this
experiment was replicated and the grand coalition would be formed less often, this would also lead to
more interesting results in the total score.
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Another thing that stood out was that the scores on player A and B were similar. This could mean that
the participant insufficiently recognized the difference in bargaining power between the two players,
while they did clearly recognize that player C was the ‘weakest’ player. When replicating this
research, it could therefore be useful to use a game with bigger differences between the players. In that
way, the participants would possible also act more according to those differences.
At last, it was remarkable that the core solution was not achieved once. If the players would act
rationally, they would keep on negotiating until a stable solution was reached. The core solution of
(50, 40, 30) was the only stable solution in this game, but was not achieved once. This implies that the
players in this game did not act rationally. In the session with low time pressure, many groups were
finished negotiating before the time limit was reached. However, when the core solution is not reached
yet, there will always be an unsatisfied set of positions that can improve their payoff by forming a
coalition.

6.3 Managerial implications
The results of this experiment produce some interesting and remarkable managerial implications.
The general idea in the theory is that a higher time pressure would lead to worse results. However, this
experiment produced results that suggest that higher time pressure could lead to better results. For
managers in organizations, this would be very advantageous. In situations where groups need to
negotiate to come to a decision, they could raise the time pressure to get a better result. This is a winwin situation, since after all, “time is money”.
Another important result for the business world would be that all-male teams are not by definition the
most competitive teams. In this experiment, it turned out that the coalition outcomes of the different
gender compositions were affected by time pressure. Under low time pressure, the all-male groups
were the most competitive, but under high time pressure, they performed the worst together with the
mixed group with 2 females and 1 male. Therefore, it is important for managers to take the time
pressure into account when making group decisions. Apparently, different gender compositions react
different to time pressure. If an all-male group has to make a group decision, it could be beneficial to
put no time pressure on it. If mixed groups or all-female groups have to make a group decision, it
could be beneficial to put a high level of time pressure on it. The decision makers then have to switch
to simpler strategies and this may lead to better outcomes than if the decision makers have so much
time that they can think of complicated strategies and every possible problem of the decision.

6.4 Theoretical implications
This research provided an important contribution to the existing theory on gender composition, time
pressure and cooperative game theory. To the best of my knowledge, there was not yet a research that
combined gender composition and time pressure in a cooperative game theory context. While gender
is a contemporary topic within business and politics, it is mostly studied on the individual level,
67

despite the fact that most business decisions take place in groups.
Another reason that this research is an important contribution to the existing theory, is because it
produced rather surprising and remarkable results. The general idea on gender composition is that allmale groups perform the best and the most competitive. However, this research showed that the
performance of the gender composition is dependent on time pressure. While all-male groups scored
the best and the most competitive under low time pressure, they performed the worst and the least
competitive (together with the mixed group with 2 females and 1 male) under high time pressure. That
the effects of gender composition are moderated by the level of time pressure, is important for the
theory. Until now, gender composition is not often studied in combination with time pressure, while
this research proved that time pressure has a significant effect on the relationship between gender
composition and the coalition outcome.
This research also is a contribution to the literature on game theoretical experiments. The results of the
experiment were compared to both the Shapley value and the core. What stood out, was that the core
solution, that is thought to be a fair distribution of the payoff, was not achieved by the participants.
This was especially obvious on player A. All the scores were lower than the core value of 50, no
matter the gender composition or the level of time pressure. The participants in this experiment scored
more around the Shapley value than around the core.

6.5 Future research
As explained, this experiment yielded several unexpected results. All the groups, except group 0
performed better under high time pressure than under low time pressure. This is not in line with the
existing theory. Normally, with high time pressure, people perform worse than under low time
pressure. The results from this experiment show a reversed pattern for 3 of the 4 gender compositions.
Furthermore, the all-male teams were not the most competitive teams, while according to the existing
theory on gender (composition) and competitiveness, it was expected that the all-male teams would be
the most competitive teams. Because this experiment has those remarkable results that were not
expected based on existing literature, it is important that this experiment is replicated to see if this
would lead to similar results. If so, this would be a big contribution to the existing literature. This
would imply that in this specific context of a coalition game, time pressure and gender composition
lead to different results than in other specific contexts.
To replicate this kind of experiment is also important because gender composition, especially in
combination with time pressure is an understudied area within the academic literature. This research
shows that both gender composition and time pressure have a significant effect on the coalition
outcome of the game. This is an important conclusion, because this could have several important
implications in the business world. The composition and especially gender composition of boards is a
contemporary topic within the business world and politics and the decisions that have to be taken by
the board are often time bounded. Therefore, it is interesting to know how men and women react to
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different levels of time pressure, and organizations could then adapt to the findings of this. Topics for
future research should be the combination of gender composition and time pressure, whether in a
laboratory experiment or in a real-life situation. Seen the fact that boards of an organization often
consist of more than three people, it would also be relevant to conduct this research in groups bigger
than three players.
As already mentioned in the limitations part, it would also be interesting to replicate this experiment
(coalition game) with a different game. Another game could possible lead to less grand coalitions and
more coalitions with two persons. Furthermore, the scores of the participants in this research did not
reflect the difference in bargaining power between player A and B. Another game with different
coalition values, the differences in bargaining power could be clearer for the participants.
At last, another game could also lead to different results with respect to the core and the Shapley
value. In this experiment, the participants scored far below the core value on player A. In another
game, with for instance multiple core imputations, this could be different.

6.6 Reflection on used methods
This research conducted a laboratory game theoretical experiment in order to study the effects of
gender composition and time pressure. In retrospect, the experiment went well. There were a lot of
cancelations, what meant that there were no reserve participants left. Moreover, some of the
participants did not show without cancelling. However, at the university, we found some people that
were willing to perform in the experiment. As a result, we had exactly enough participants for this
experiment. The experiment proceeded without any noticeable problems. The APA's Ethics Code were
applied.
The analyzing methods used in this research are MANOVA, crosstabulation and t-tests. Why those
methods are chosen for this research, is explained in chapter 3. In retrospect, those methods were
indeed suited methods to analyze the data that was provided by this experiment.
What I might would have done different when looking back, was choosing a different coalition game.
This coalition game almost only led to the grand coalition, the participants did not recognize the
difference in bargaining power between player A and B and the participants acted not really
competitive in the sense that the core value on player A was far from reached for all gender
compositions under both high and low time pressure.
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