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Political Science PLSC 597D 
Topics in Game Theory 

 
Penn State University 

 
 
Professor Bumba Mukherjee 
Office: 235 Pond 
Office Hours: By Appointment! 
Email: sxm73@psu.edu 
 
 
Course Description: Game theory is a mathematical tool used to study strategic interaction. 
Whenever the choices made by two or more distinct decision makers have an effect on each 
others’ outcomes, the interaction between them is game-theoretic in nature. Game theory 
has been applied widely, in attempts to address phenomena in a variety of academic 
disciplines, including political science, economics, and biology. Within political science, the 
basic description of a game that is provided above can be found in a wide variety of settings. 
In elections, the policy platforms selected by political candidates are a strategic choice that 
can bear heavily on the candidates’ outcomes—winning or losing. In international relations, 
the level of investment that governments choose to make in military hardware is a strategic 
choice that can have an impact on matters of war, peace, and the control of territory. 
Because much of politics is about the allocation of scarce goods, such as power and wealth, 
and the competition for these goods, much of politics would seem to be a natural fit for the 
language of game theory. 

The basic objectives of this course are twofold. First, it introduces the basic concepts 
of elementary non-cooperative game theory in a way that allows you to use them in solving 
simple problems. Second, it gives a flavor of how game theory can be used in the study of 
political science by presenting a wide array of examples. In addition, throughout the course 
we will discuss some prominent political science papers where game theory has been used. I 
do not list these papers in the syllabus. However, I will explicitly discuss some of these 
papers in class.     
 
Course Prerequisites: There are no formal prerequisites for this course. Much of the 
mathematical knowledge required for this course does not go beyond the algebra that is 
typically taught in high school. I will use some basic probability and calculus (simple first-
order conditions and solving for local maxima) to solve some problems in class. I assume 
that all of you know some basic probability and calculus.  
 
 
Lecture Format: I present the lectures for this course by writing on the board rather than 
presenting power-point slides. Writing on the board has its advantages – each step that is 
used to solve a game-theory problem is clearly articulated and can be followed more easily. It 
also has its disadvantages, for example, poor handwriting by the instructor. I will certainly 
make an effort to write more neatly on the board. Avoid missing classes or even a certain 
portion of class-time. If you miss classes, the material will be difficult to follow.    
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Course Requirements: Your course grade will be determined by a combination of the 
following factors:  
 

 Three Problem Sets (10% each): The problem sets will be handed out on 
Wednesdays, and will be due at the beginning of class one week from the date they 
are assigned. Late problem sets will not be accepted! No exceptions! 

 

 Take-home mid-term exam (20%): The questions for the take-home mid-term exam 
will be given to you in the beginning on class on Wednesday. You will then be given 
24 hours to complete and submit your answers to the mid-term exam. 
 

 Take-home final exam (20%): Similar to your mid-term exam, the questions for the 
final exam will be handed out to you in the beginning of class on Wednesday. You 
will then be given 24 hours to complete and submit your answers to the mid-term 
exam  
 

 A short research paper of 7-8 pages (30% of your final grade) which will require you 
to build a very simple model. We will talk more about the research paper after the 
first half of the semester. The Ph.D. students in political are welcome to use their 
thesis project, dissertation chapter(s), or any other paper being prepared for 
submission to a journal for the final paper.  
   

 
Note: Students are permitted to work in small groups on the assignments, but students must 
seriously attempt all the problems on their own before working in groups. Collaboration 
with fellow students or soliciting “outside” help for the take-home exams is NOT allowed.  
 
 
Course Books: The following books, which are required, are available on-line at 
amazon.com. You can also directly order them from the publisher. 
 
 
Required Books 
 

 Robert Gibbons. Game Theory for Applied Economists 
 

 Prajit K. Dutta. Strategies and Games: Theory and Practice 
 
 

Optional Books 
 

 Martin Osborne. An Introduction to Game Theory. Oxford: Oxford University Press. 
 

 James Morrow. Game Theory for Political Scientists. 
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I strongly recommend buying Gibbons and Dutta. The books by Gibbons and Dutta 
respectively cover similar ground, but their styles are quite different. Gibbons is more 
informal, using relatively little math except in certain parts of his book. Dutta is slightly more 
mathematical but not too mathematical (his text book has been written for the median 
economics undergraduate major who has typically done an introductory math course that 
covers basic optimization and matrix algebra). Depending on your tastes, you may find 
Gibbons a bit too “chatty”, while others may find Dutta too mathematical. Both books have 
their strengths and weaknesses. A major strength of both these books is that game theory 
concepts such as Nash equilibrium, subgame perfect equilibrium and so on are explained in 
words very clearly. A serious weakness of these two books is that they have few political 
science examples, which is not surprising since these text books are meant for undergrads 
that major in economics. My belief, however, is that concepts should be learned clearly 
before one can move to applications. Further, there are several examples and simple 
problems in both these books that substantially facilitate learning of game theory concepts.   
 With respect to applications of game theory to political science, we will examine 
examples from Jim Morrow’s book. The examples in Morrow’s book are interesting but 
restricted primarily to international relations. If you are looking for more applications of 
game theory to political science at an introductory level, then you can also purchase the 
following book (note that this book is not required for the course). Another optional 
textbook for the course is Osborne’s book. This book is particularly good for bargaining 
theory and for repeated games. On the flip-side, the notation in the Osborne textbook can 
be difficult to follow at times, although this is a matter of one’s preferences. You do not 
need to buy the Osborne textbook, but it is certainly worth buying it if you are interested to 
construct models of bargaining.      
 

In what follows, I list the topics covered in every week. 
 

Week I: Introduction to the modalities of the course. 
 
  
Week II: The main assumptions of human behavior in Game theory, preferences, normal 
Form Games, Pure Strategies, Dominance Solvability, iterated elimination of dominated 
strategies and rationalizability. 
 
  
Week III: The Concept of Nash equilibrium, applications of Nash equilibrium to simple 
normal form games in politics, the Median Voter theorem, additional applications of Nash 
equilibrium. 
 
 
Week IV:  Cournot Nash equilibrium, the “tragedy of the commons game”, preferences and 
Expected Utility Theory, a basic introduction to Probability theory, Mixed Strategies, mixed 
strategy equilibrium, the “matching pennies” game, applications of mixed strategy equilibria. 
 
 
Week V: Extensive Form Games, Backward Induction, Applications of extensive form 
games, simple bargaining model. 
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Week VI: Will be out of town for a presentation!  
 
 
Week VII: Subgame Perfect equilibrium, Applications of Subgame Perfect Equilibrium in 
Political Science. 
 
 
Week VIII: Introduction to finitely-repeated games.   
 
  
Week IX: An introduction to Bargaining theory, the Nash bargaining solution, and the 
Osborne-Rubinstein bargaining solution.  
 
  
Week X: The take-home midterm exam will be handed out this week on October 27th) at the 
beginning of class. It is due in 24 hours (i.e. by 1:30 pm on October 28th) in my office at 235 
Pond Lab – no e-mail submissions, please! 
 
  
Week XI: Infinitely-repeated games, the problem of multiple equilibria and the folk 
theorem. 
 
  
Week XII: Introduction to Games of Incomplete Information, Incomplete Information in 
Simultaneous Move Games, the concept of Bayes-Nash Equilibrium. 
 
  
Week XIII: Applying Bayes-Nash equilibrium, Incomplete Information in Extensive Form. 
 
  
Week XIV: Thanksgiving Week; no class!  
 
 
Week XV: Bayes’ Rule, Perfect-Bayesian equilibrium and applications. 
 
  
Week XVI: The take-home final exam will be handed out this week on December 8th at the 
beginning of class. It is due in 24 hours (i.e. by 1:30 pm on December 9th) in my office at 235 
Pond Lab – no e-mail submissions, please! 
 
The final paper is due on December 17th—e-mail submission of the paper is welcome! 


