Game Theory:

The Study of Conflict and Strategy

TENTATIVE Course Syllabus—Spring 2011

Warfare,  elections, auctions, labor-management negotiations, inheritance disputes, even divorce—these and most other conflicts can be successfully understood and studied as games.  A game, in the minds of social scientists and mathematicians, is a metaphor representing any situation involving two or more participants (players) each capable of rationally choosing among a set of possible actions (strategies) which, in turn, leads to some final result (outcome).  Game theory is the interdisciplinary study of conflict whose primary goal is the answer to a single, simply-stated, but surprisingly complex question:  What is the best way to play a game? Although the principles of game theory have been widely applied throughout the social (and natural) sciences, its greatest impact has been felt in the fields of economics and political science.  This lecture represents a survey of the basic techniques and principles in the theory of games and strategy.  Of primary interest will be the applications of the theory to real world conflicts of historical or current interest.

Class Meeting:  
Lecture:  TF, 11:05 AM – 12:30 PM, Science Building 104




Group Conference:  W  4:10 PM – 5:00 PM, Science 201



Group Conference:  W  5:10 PM – 6:00 PM, Science 201
Instructor:

Daniel King  (You can call me anything reasonable, but I respond 



best to the name 'Dan')

Phone:

(914) 395-2424   (office phone with voice mail)




(212) 206-6612   (home, use it responsibly)

E-mail:

dking@slc.edu   (I’m addicted to it.)

Office:

121 Science Building 

I strive to provide an office atmosphere in which students feel comfortable expressing any concerns, questions, complaints or kvetches about course material, individual performance, life at Sarah Lawrence, whatever.  You are welcome to seek me out for assistance beyond lecture and conference.  My office houses a sizable collection of popular and textbook mathematics titles, which I happily loan to interested students. You are welcome to peruse my shelves for potential readings.

Required Texts:
Dixit, Avinash K., and Nalebuff, Barry J., Thinking Strategically:  The Competitive Edge in Business, Politics, and Everyday Life.  Norton, 1991. 


Straffin, Philip D., Game Theory and Strategy.  The Mathematical Association of America, 1993.


Taylor, Alan D., Mathematics and Politics:  Strategy, Voting, Power and Proof.  Springer-Verlag, 1995.

One copy of each book has been placed on reserve at the Raushenbush Library.  

Lecture Classes:
The topic of presentation for each lecture is listed in the “Lecture Readings” section below.  Students are encouraged to complete the associated reading in advance of class.

Group Conferences:
Knowledge, understanding and, in particular, an appreciation of mathematics are not gained through osmosis.  Rather, mathematics is learned through the careful study of theory and the application of new skills in problem solving.  In this course, time in group conference will be spent in discussion of additional readings and examination of game theoretic exercises that students will prepare in advance.  The exercises assigned for each group conference are listed under “Group Conference Exercises” below.

Examinations:
There will be three 90-minute, in-class exams during the semester, one on each of the three main units of the course:  non-cooperative games, cooperative games, and social choice (voting theory).
Papers:
Each student will be required to submit two medium length (6-10 page) papers during the term.  For each paper, students will be required to perform a critical analysis/assessment of a scholarly paper which applies game theory to some field.  Students will chose the topic themselves and may choose from research articles in the social sciences, humanities, or natural sciences.

Additional Help:
I encourage students who are having difficulty with the course

material to meet with me for individual help.  Students are also encouraged to develop and maintain an email dialogue with me so that I may provide timely assistance with smaller-scale questions.  

The Division of Science and Mathematics also provides the services of a mathematics tutor at no cost to the student.   Mathematics tutoring is available by appointment only.  Simply call Anthony Schultz at 395-2468 to make an appointment.

Evaluations:

At the end of the semester an individual course evaluation and

course grade will be given to each student.  This evaluation will be based primarily on the following:  lecture and group conference attendance, contributions to seminar discussions, and quality of work on the course examinations and papers.

Attendance:
Lecture and conference attendance is absolutely mandatory*.  Students who miss more than two lectures or conferences (without documented reasons) run the risk of reduced course credit.  Number of classes missed will be indicated on the course evaluation.  

*Third Programs:
Students who have opted to participate in a Lecture/Language or Science/Mathematics curricular third program are not required (but are welcome) to attend group conference and are not required to submit the two papers described above.  However, third students are required to take all three examinations and are encouraged to complete all the group conference exercises in preparation for these examinations.

Lecture Readings and Group Conference Exercises
Unit 1:  Non-Cooperative Game Theory

Lecture 1: 
Introduction to Two-Person Zero-Sum Games

Straffin
Section 1
The Nature of Games




Dixit

Introduction
What is Strategic Behavior?

Dixit

Chapter 1
Ten Tales of Strategy

Lecture 2:  
Dominant Strategies, Saddle Points and Equilibrium

Straffin
Section 2
Matrix Games:  Dominance and 
1, 2, 3, 4, 6

Saddle Points

Dixit

Chapter 3
Seeing Through Your Rival’s 
Strategies


Lecture 3:  
Mixed Strategies

Straffin
Section 3
Matrix Games:  Mixed Strategies
2, 3, 5, 6

Dixit

Chapter 7
Unpredictability

Lecture 4:  
Some Applications of Non-Cooperative Game Theory

Straffin
Section 4
Application to Anthropology:  
1, 2

Jamaican Fishing

Straffin
Section 5
Application to Warfare:  Guerrillas, 
1, 2

Police, and Missiles

Straffin 
Section 6
Newcomb’s Problem and Free Will
1, 2, 3

Lecture 5:  
Sequential Games

Straffin
Section 7
Game Trees



1, 3, 4, 5




Straffin 
Section 8
Competitive Decision Making
1, 2

Dixit

Chapter 2
Anticipating Your Rival’s Response

Lecture 6:  
Utility Theory

Straffin 
Section 9
Utility Theory


1, 4, 5

Lecture 7:  
Games Against Non-Reasoning Entities

Straffin
Section 10
Games Against Nature

1, 2, 3

Lecture 8:  
Game Theory in the Movies

Kubrik

“Dr. Strangelove (Or How I Learned to Stop 

Worrying and Love the Bomb)” (1964)

Lecture 9:  
Exam:  Non-Cooperative Game Theory


Unit 1I:  Cooperative Game Theory

Lecture 10:  
Introduction to Non-Cooperative Games

Straffin
Section 11
Nash Equilibria and Non-
1, 2, 3

Cooperative Solutions

Lecture 11:
Prisoners’ Dilemma

Straffin
Section 12
The Prisoners’ Dilemma
4, 5, 6

Lecture 12:
Applications of Prisoners’ Dilemma

Straffin
Section 13
Trust, Suspicion, and the 

F-Scale

Dixit

Chapter 4
Resolving the Prisoners’ Dilemma

Lecture 13:
Strategic Moves:  Threats, Promises, Etc.

Straffin
Section 14
Strategic Moves

1, 3

Dixit

Chapter 5
Strategic Moves

Dixit

Chapter 6
Credible Commitments

Lecture 14:
Evolutionary Game Theory

Straffin
Section 15
Evolutionary Stable 

3, 4, 6

Strategies

Lecture 15:
Brinkmanship, Cooperation and Coordination
Dixit

Chapter 8
Brinkmanship

Dixit

Chapter 9
Cooperation and Coordination


Lecture 16:
Multi-player Games

Straffin
Section 19
An Introduction to

1, 2, 3

N-Person Games

Straffin
Section 21
N-Person Prisoners’ 

4

Dilemma


Lecture 17:
Drafts and Fair Division Theory

Straffin
Section 22
Applications to Athletics:  

2, 3, 4


Prisoners’ Dilemma and the Football Draft

Lecture 18:
Game Theory in the Movies

Badham
“Wargames” (1983)

Lecture 19:
Exam:  Cooperative Games

Unit 1II:  Voting and Social Choice Theory

Lecture 20:
Properties of Voting Systems

Taylor

Chapter 3
Yes-No Voting Systems

1, 2, 3, 4, 7, 8, 10, 11

(Entire Chapter)

Lecture 21:
Shapley-Shubik Index of Power

Taylor

Section 4.1
Introduction

Taylor

Section 4.2
The Shapley-Shubik Index 

of Power

Taylor

Section 4.3
Calculations for the EEC

3, 5, 6, 7, 10, 15

Lecture 22:
Banzhaf Power Index

Taylor

Section 4.5
The Banzhaf Power Index

Taylor

Section 4.6
Two Methods of Computing 

16, 17

the Banzhaf Power Index

Lecture 23:
The Johnston and Deegan-Packel Indices of Power

Taylor

Section 9.1
Introduction


Taylor

Section 9.2
The Johnston Power Index

Taylor

Section 9.3
The Deegan-Packel Power Index
1, 2, 


Lecture 24:
Social Choice Procedures

Taylor

Section 5.1
Introduction

Taylor

Section 5.2
Five Examples of Social 

3, 4, 5

Choice Procedures

Lecture 25:
Properties of Social Choice Procedures

Taylor

Section 5.3
Five Desirable Properties of 



Social Choice Procedures

Taylor

Section 5.4
Positive Results—Proofs

Taylor

Section 5.5
Negative Results—Proofs

8, 9, 10, 12, 16

Lecture 26:
Arrow’s Impossibility Theorem

Taylor

Section 5.6
The Condorcet Voting Paradox


Taylor

Section 5.7
A Glipse of Impossibility

18, 20

Lecture 27
Exam:  Voting, Power, and Social Choice

