
Games in Cooperative Actions

Introduction

Cooperative game theory is a branch of game theory 

that studies the behavior of players who can cooperate 

with each other. In contrast to non-cooperative game 

theory,  in  which  players  are  assumed  to  act 

independently, cooperative game theory allows players 

to make binding agreements and form coalitions. This 

can  lead  to  more  efficient  outcomes,  as  players  can 

coordinate their actions to achieve their common goals.

Cooperative  game  theory  has  been  used  to  model  a 

wide  range  of  real-world  phenomena,  including  the 

formation  of  alliances,  the  design  of  economic 

mechanisms, and the resolution of conflicts. It has also 

been used to study the behavior of firms in oligopolistic 

markets,  the  design  of  voting  systems,  and  the 

allocation of resources in public goods.
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One  of  the  most  important  concepts  in  cooperative 

game  theory  is  the  core.  The  core  is  the  set  of  all 

outcomes that are stable, in the sense that no player or 

coalition  of  players  can  improve  their  outcome  by 

deviating from the agreement. The core is a powerful 

tool for analyzing cooperative games, as it can be used 

to identify the set of outcomes that are most likely to be 

implemented in practice.

Another important concept in cooperative game theory 

is the bargaining set. The bargaining set is the set of all 

outcomes that are Pareto efficient, in the sense that no 

player can be made better off without making another 

player worse off. The bargaining set is a useful tool for 

analyzing  cooperative  games,  as  it  can  be  used  to 

identify the set of outcomes that are most likely to be 

acceptable to all players.

Cooperative game theory is a complex and challenging 

subject, but it is also a powerful tool for understanding 

the behavior of players who can cooperate with each 
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other.  This  book  provides  a  comprehensive 

introduction to cooperative game theory, covering the 

core concepts, models, and applications of the field. The 

book is written in a clear and accessible style, making it 

suitable  for  students,  researchers,  and  practitioners 

alike.

Cooperative  game  theory  is  a  rapidly  growing  field, 

with new developments being made all the time. This 

book provides a solid foundation for understanding the 

current  state  of  the art,  and it  will  be an invaluable 

resource for anyone who wants to learn more about 

this important field.
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Book Description

Games  in  Cooperative  Actions is  a  comprehensive 

introduction to cooperative game theory, covering the 

core concepts, models, and applications of the field. The 

book is written in a clear and accessible style, making it 

suitable  for  students,  researchers,  and  practitioners 

alike.

Cooperative game theory is a branch of game theory 

that studies the behavior of players who can cooperate 

with each other. In contrast to non-cooperative game 

theory,  in  which  players  are  assumed  to  act 

independently, cooperative game theory allows players 

to make binding agreements and form coalitions. This 

can  lead  to  more  efficient  outcomes,  as  players  can 

coordinate their actions to achieve their common goals.

One  of  the  most  important  concepts  in  cooperative 

game  theory  is  the  core.  The  core  is  the  set  of  all 

outcomes that are stable, in the sense that no player or 
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coalition  of  players  can  improve  their  outcome  by 

deviating from the agreement. The core is a powerful 

tool for analyzing cooperative games, as it can be used 

to identify the set of outcomes that are most likely to be 

implemented in practice.

Another important concept in cooperative game theory 

is the bargaining set. The bargaining set is the set of all 

outcomes that are Pareto efficient, in the sense that no 

player can be made better off without making another 

player worse off. The bargaining set is a useful tool for 

analyzing  cooperative  games,  as  it  can  be  used  to 

identify the set of outcomes that are most likely to be 

acceptable to all players.

Cooperative  game  theory  has  been  used  to  model  a 

wide  range  of  real-world  phenomena,  including  the 

formation  of  alliances,  the  design  of  economic 

mechanisms, and the resolution of conflicts. It has also 

been used to study the behavior of firms in oligopolistic 
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markets,  the  design  of  voting  systems,  and  the 

allocation of resources in public goods.

Games  in  Cooperative  Actions provides  a 

comprehensive  overview  of  the  field,  covering  the 

following topics:

 The core and the bargaining set

 The kernel and the nucleolus

 The Shapley value and the ordinal bargaining set

 Axiomatizations of cooperative solutions

 Cooperative games with incomplete information

 Cooperative games with multiple objectives

 Cooperative games with continuous players

 Cooperative games in networks

 Cooperative games with random payoffs

 Cooperative games in practice

Games in Cooperative Actions is an essential resource 

for anyone who wants to learn more about cooperative 

game theory. The book is written by a leading expert in 
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the  field,  and  it  provides  a  clear  and  accessible 

introduction  to  the  core  concepts,  models,  and 

applications of cooperative game theory. 
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Chapter 1: Introduction to Cooperative 

Games

Definition  and  Examples  of  Cooperative 

Games

Cooperative  games  are  games  in  which  players  can 

cooperate with each other to achieve their goals. This is 

in contrast to non-cooperative games, in which players 

are assumed to act independently. Cooperative games 

can  be  used  to  model  a  wide  range  of  real-world 

phenomena,  such  as  the  formation  of  alliances,  the 

design of economic mechanisms, and the resolution of 

conflicts.

One of the simplest examples of a cooperative game is 

the  two-player  game  of  Prisoner's  Dilemma.  In  this 

game,  two  players  are  each  given  the  choice  of 

cooperating  or  defecting.  If  both  players  cooperate, 

they each receive a payoff of 3. If both players defect, 

they each receive a payoff of 1. However, if one player 
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cooperates and the other defects, the defector receives 

a payoff of 5 while the cooperator receives a payoff of 

0.

The Prisoner's Dilemma is a classic example of a game 

in which cooperation is Pareto efficient, but not Nash 

equilibrium. Pareto efficiency means that  there is  no 

other outcome that would make both players better off. 

Nash  equilibrium  means  that  neither  player  can 

improve  their  payoff  by  unilaterally  changing  their 

strategy.  In  the  Prisoner's  Dilemma,  the  only  Nash 

equilibrium is for both players to defect, even though 

this outcome is Pareto inefficient.

Another example of a cooperative game is the game of 

Chicken.  In  this  game,  two  players  drive  their  cars 

towards  each  other  at  high  speed.  If  both  players 

swerve, they both receive a payoff of 3. If both players 

drive straight, they both receive a payoff of 0. However, 

if one player swerves and the other drives straight, the 
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driver who drove straight receives a payoff of 5 while 

the driver who swerved receives a payoff of 1.

The game of Chicken is a classic example of a game in 

which  cooperation  is  not  Pareto  efficient.  If  both 

players drive straight, they both receive a payoff of 0. 

However,  if  one player swerves and the other drives 

straight,  the  driver  who  drove  straight  receives  a 

payoff  of  5.  Therefore,  cooperation  is  not  Pareto 

efficient in the game of Chicken.

Cooperative games can be used to model a wide range 

of  real-world  phenomena.  By  understanding  the 

principles of  cooperative game theory,  we can better 

understand how people interact with each other and 

make decisions in cooperative settings.
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Chapter 1: Introduction to Cooperative 

Games

The Core and the Bargaining Set

The core and the bargaining set are two of the most 

important  concepts  in  cooperative  game  theory.  The 

core is the set of all  outcomes that are stable,  in the 

sense that no player or coalition of players can improve 

their  outcome by deviating from the agreement.  The 

bargaining set is the set of all outcomes that are Pareto 

efficient, in the sense that no player can be made better 

off without making another player worse off.

The core and the bargaining set are closely related, but 

they  are  not  the  same.  The  core  is  a  subset  of  the 

bargaining set. This is because any outcome that is in 

the core is also Pareto efficient. However, not all Pareto 

efficient outcomes are in the core.

The core is a powerful tool for analyzing cooperative 

games. It can be used to identify the set of outcomes 
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that are most likely to be implemented in practice. This 

is because any outcome that is in the core is stable, and 

no player or  coalition of  players  has an incentive to 

deviate from it.

The bargaining set is  also a useful tool for analyzing 

cooperative games. It can be used to identify the set of 

outcomes that  are most  likely to be acceptable to all 

players.  This  is  because  any  outcome  that  is  in  the 

bargaining set is Pareto efficient, and no player can be 

made better off without making another player worse 

off.

The core and the bargaining set are two of the most 

important concepts in cooperative game theory. They 

are both useful tools for analyzing cooperative games 

and identifying the set of outcomes that are most likely 

to  be  implemented  in  practice  or  acceptable  to  all 

players.
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Chapter 1: Introduction to Cooperative 

Games

The Kernel and the Nucleolus

The kernel and the nucleolus are two solution concepts 

in cooperative game theory that  are used to  identify 

stable outcomes in games with transferable utility. The 

kernel is the set of all outcomes that are individually 

rational and that cannot be blocked by any coalition of 

players.  The  nucleolus  is  a  single  outcome  that  is 

selected from the kernel using a specific procedure.

The kernel is a powerful solution concept because it is 

both  individually  rational  and  group  rational.  This 

means that  no player can improve their  outcome by 

deviating from the agreement, and that no coalition of 

players  can  improve  their  collective  outcome  by 

forming a new coalition. The nucleolus is a refinement 

of the kernel that is often used when there is a unique 
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outcome that  is  both individually rational  and group 

rational.

The  kernel  and  the  nucleolus  have  been  used  to 

analyze a wide range of cooperative games, including 

games  of  economic  competition,  political  bargaining, 

and international  relations.  In each of  these settings, 

the kernel and the nucleolus can be used to identify the 

set of outcomes that are most likely to be implemented 

in practice.

Here is a simple example of how the kernel and the 

nucleolus can be used to analyze a cooperative game. 

Consider a game with three players, A, B, and C. Each 

player  has  two  strategies,  cooperate  or  defect.  The 

payoffs to the players are shown in the following table:

Player Cooperate Defect

A 3, 3, 3 0, 5, 0

B 3, 3, 3 0, 5, 0

C 3, 3, 3 0, 5, 0
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In this game, the kernel is  the set of all  outcomes in 

which all three players cooperate. This is because no 

player can improve their outcome by deviating from 

the agreement, and no coalition of players can improve 

their  collective  outcome by  forming  a  new coalition. 

The nucleolus is the outcome in which all three players 

receive a payoff of 3. This is the only outcome in the 

kernel  that  is  both  individually  rational  and  group 

rational.

The kernel and the nucleolus are two powerful solution 

concepts  that  can  be  used  to  analyze  cooperative 

games. They are both individually rational and group 

rational,  and they can be  used to  identify  the  set  of 

outcomes  that  are  most  likely  to  be  implemented  in 

practice.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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