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Instructor’s information:


Azma Batool (Assistant Professor)
Room # 




218, Second Floor, E-Block               

Email: 




azmabatool@fccollege.edu.pk

Contact Hours

                               Tuesday & Thursday: 11:00 -12:15 pm 
Consultancy Hrs.



Tuesday & Thursday: 1 pm – 2: 30 PM or by appointment
Course Description 

Game Theory forms the foundation of modern microeconomics. As such then, it is of utmost importance for all students of economics to be well versed in the subject, otherwise any training in field, is at best, perfunctory. This course introduces students to the field of Game Theory. It focuses on the assumptions made for the study of human behavior in economics and seeks to equip students with the basic mathematical tools for modeling and solving everyday strategic interactions (games). Special focus is given to applications pertaining to business decisions and industrial organization. Other than economics, game theory has wide ranging applications in fields including law, political science, mathematics, and finance and computer science.

This course will introduce the subject to students of economics. We will assume no prior knowledge of game theory, and only Econ 201 level knowledge of economics. 
 It will cover the Major topics, starting from definitions to general application.  More specifically Static Game of Complete Information; normal form representation dominated strategy, pure strategy, and mixed strategy Nash equilibrium. Dynamic Game of Complete Information; Extensive form representation, theory of backward induction, sub-game perfect Nash equilibrium. Static Game of Incomplete Information; Bayesian game, Bayesian Nash equilibrium, auction, and double auction. Dynamic Game of Incomplete Information: Perfect Bayesian equilibrium, signaling game.

Course Objectives

The course aim is to introduce the basics of game theory to undergraduate students in various disciplines. It focuses on fundamentals of game theory including basic concepts and techniques, various ways of describing and solving games, and various applications in economics, political sciences, and business. It will help students sharpen their understanding of strategic behavior in different situations involving many individuals. The students will learn how to recognize and model strategic situations, to predict when and how their action will have an influence on others, and to exploit strategic situations for the benefit of their own.

Given the importance and prevalence of market structures other than perfect competition, it is not surprising that game theory has gone from being a mathematical curiosity in the 1940s to being one of the most important tools of economics. Now all students of economics must study game theory since all areas of economics use it frequently.

The course will be important for all students planning to take Industrial Organization, Economic Development, Institutional Economics or Advanced Microeconomics. 
Course Outcomes
 On completion of the course student would be able: 

· Identify strategic situations and represent them as games

· Solve simple games using various techniques

· Analyze economic situations using game theoretic techniques

· Recommend and prescribe which strategies to implement 
Basic Text:


B1:
Robert Gibbons (1992), A Primer in Game Theory, Harvester

Wheatsheaf, Hemel Hempstead: UK Prentice Hall. Pearson Education.

B2:
Rasmussen, E. (1989) Games and Information: An Introduction to Game Theory. Basil Blackwell: Oxford. This book is more applied but is almost a graduate text. 

B3:
 Dutta, Prajit K. (1999) Strategies and Games: Theory and Practice. The MIT Press: Cambridge, Massachusetts.

B4:
Osborne J Martin (2004), An Introduction to Game Theory, Oxford University Press, New York

B5:     Watson, J. (2002). Strategy: An Introduction to Game Theory. New York: Norton.
Article to Review
George A. Akerlof (1970), “The Market for Lemons: Quality Uncertainty and the Market Mechanism” Quarterly Journal of Economics, Vol. 84 (3).

Teaching Method 

Lectures

Recommended Text / Supplementary Text

Reading material

Course Evaluation
 Grading will be based on Quizzes, Assignments, Homework, Mid-term exam and Final-term exam. Test and final exams are marked on numerical (percentage) basis, and then converted to letter grades. Final exam will be base upon the whole course.
Percentage division of Evaluation: 

	Assignments/Quizzes
	Mid-Term
	Final-Term

	30% (15+15)
	30%
	40%


Attendance Requirement
 80% attendance is required for both exams (Mid term and Final term). 

Important Note:  No makeup will arrange for any exam (Mid/Final Term)

Weekly Schedule
	Weeks 
	Course tittles / lectures
	Readings 

	1
	Introduction to Game Theory: Basic Concepts and linked with economics. 

Static Game of Complete Information

Concept of Static, concepts of complete and concept of Information. 

Introduction to Asymmetric Information in Economics
	Chapter1 B1-01
Extra readings (handout-1-class practice)  

	2
	Static Game of Complete Information

Theory of Rational Choice. How a rational individual makes some choices. 
Preferences and Payoff function. Preferences of players by using rational choice theory. 
Concept of Interacting decision makers.

Application in microeconomics    

                                                                                            
	Chapter1 
Extra readings (handout)  

	3
	Static Game of Complete Information

Introduction to Strategic Game (Normal Form Game)

How to represent the economic theory in game format.

Two Player Game (Famous example Prisoner’s Dilemma), Rock, Paper scissor, Battle of sexes, 2/3 of average, coordination Games, 
Applications 

                                                                                                   
	Chapter 1
Extra readings (handout)  

	4
	Nash Equilibrium in Normal Form Game. 
Conditions for Nash Equilibrium. 

Nash Equilibrium by using best response function
Strict and Non-strict Nash Equilibrium  
Route game, stag hunt game with variants, public good game, and variants                            Assignment 1

	Chapter 1
Extra readings (handout)  

	5
	Static Game of Complete Information

Dominate and Dominated Strategy

Concept of Weak and Strict Dominated Strategy and its application in Economics. 

Nash Equilibrium by using Iterated Elimination Method: Eliminating the dominated strategy from strategy space.

	Chapter 1
Extra readings (handout)  

	6
	Nash Equilibrium Application in Microeconomics
Cournot Model of Duopoly and Nash Equilibrium

Bertrand Model of Duopoly and Nash Equilibrium

Quiz 1
	Chapter 1
Extra readings (handout)  

	7
	Concept of Mixed Strategy (Uncertainty)

Difference between Pure Strategy and Mixed Strategy
Mixed Strategy Nash Equilibrium (Graphical Representation)
	Chapter 1
Extra readings (handout)  

	
	Mid-Term 
	

	8,9
	Introduction to Dynamic Game

Sequential Game

Sequence of action chosen by the players in the game

Dynamic Game of Complete Information

Theory of Backward Induction

Information set and decision node

Singleton and non-singleton node

Extensive form Representation of Game (Game Tree)  
Centipede Game, Follow the leader I, II, III.   Assignment 2
	Chapter 2
Extra readings (handout)  

	10
	Dynamic Game of Complete Information

Two Stage Game of Complete but Imperfect Information.

Theory of Sub-game Perfection

Examples from Applied Economics. Bank Runs, Tariffs, and imperfect International Competition.

	Chapter 2
Extra readings (handout)  

	11
	Dynamic Game 

Repeated Game: Two Stage Repeated Games 
Application of repeated game.

Dynamic Game of Complete but imperfect information

Sub-game Perfect Nash Equilibrium

Examples to find the Nash Equilibrium in Dynamic Game. 
	Chapter 2

Extra readings (handout)  

	12
	Introduction to Static Game of Incomplete Information. 

Concept of Incomplete Information.

Static Bayesian Games and Bayesian Nash Equilibrium.
Normal form representation of Static Bayesian Game.

Definition of Bayesian Nash Equilibrium  

Quiz 2  
	Chapter 3
Extra readings (handout)  

	13
	Static Game of Incomplete Information 

Application

An Auction and Double Auction: How to design and auction and what are the payoff functions in auction game.

Applied Examples of First Price Sealed Bid Auction and Double Auction

The Revelation Principle.  
Dynamic Game of Incomplete Information

Perfect Bayesian Equilibrium and its requirements.


	Chapter 3

Extra readings (handout) 
Chapter 4 

	14-15
And Review 


	 Signaling Games

Signaling Requirements.

Job-Market Signaling, Corporate Investment and Capital Structure.

Week of Review 
And Review of articles 
Some advanced topics for Introduction (only one lecture)

                                                                                             Homework
Note: Homework may base on review of articles and their presentation by the group of students. 
	Chapter 4

Extra readings (handout)  

	
	Final-Term 
	


 Types of Strategic Games:
· Static (Normal Form) Games

(a) Static Games with complete Information

(b) Static Games with incomplete information

· Dynamic(sequential) Games

(a) Dynamic Games with complete Information

(b) Dynamic Games with incomplete information

List of Games

	Game
	Players
	Strategies per player
	No. of pure strategy Nash
	Sequential
	Perfect information
	Zero sum

	Dictator game
	2
	infinite [2]
	1
	N/A [3]
	N/A [3]
	Yes

	Battle of the sexes
	2
	2
	2
	No
	No
	No

	Blotto games
	2
	Variable
	variable
	No
	No
	Yes

	Chicken (aka hawk-dove)
	2
	2
	2
	No
	No
	No

	Coordination game
	N
	Variable
	>2
	No
	No
	No

	Cournot game
	2
	infinite [2]
	1
	No
	No
	No

	Deadlock
	2
	2
	1
	No
	No
	No

	Diner's dilemma
	N
	2
	1
	No
	No
	No

	El Farol bar
	N
	2
	variable
	No
	No
	No

	Example of a game without a value
	2
	Infinite
	0
	No
	No
	Yes

	Guess 2/3 of the average
	N
	Infinite
	1
	No
	No
	Maybe [4]

	Matching pennies
	2
	2
	0
	No
	No
	Yes

	Minority Game
	N
	2
	variable
	No
	No
	No

	Nash bargaining game
	2
	infinite [2]
	infinite [2]
	No
	No
	No

	Princess and monster game
	2
	Infinite
	0
	No
	No
	Yes

	Prisoner's dilemma
	2
	2
	1
	No
	No
	No

	Rock, Paper, Scissors
	2
	3
	0
	No
	No
	Yes

	Stag hunt
	2
	2
	2
	No
	No
	No

	Traveler's dilemma
	2
	N >> 1
	1
	No
	No
	No

	Volunteer's dilemma
	N
	2
	2
	No
	No
	No

	War of attrition
	2
	2
	0
	No
	No
	No

	Kuhn poker
	2
	27 & 64
	0
	Yes
	No
	Yes

	Peace war game
	N
	Variable
	>2
	Yes
	No
	No

	Screening game
	N
	Variable
	variable
	Yes
	No
	No

	Signaling game
	N
	Variable
	variable
	Yes
	No
	No

	Cake cutting
	N, usually 2
	Infinite
	variable [1]
	Yes
	Yes
	Yes

	Centipede game
	2
	Variable
	1
	Yes
	Yes
	No

	Dollar auction
	2
	2
	0
	Yes
	Yes
	No

	Pirate game
	N
	infinite [2]
	infinite [2]
	Yes
	Yes
	No

	Trust game
	2
	Infinite
	1
	Yes
	Yes
	No

	Ultimatum game
	2
	infinite [2]
	infinite [2]
	Yes
	Yes
	No


Expectations from the Students

· Students are expected to read the lecture in advance so that they could participate in the classroom discussions.  At least they should read the lecture soon after the class. 

· Students are expected to attend classes regularly. Attendance shall not be marked in case they get late.

· The students must attend at least 80% of the classes to qualify for the mid and final exams.

· No exam or quiz shall be retaken; in case a student misses an exam or quiz.  

· Students must maintain discipline in the class and not engage in unnecessary discussion. 

· Students must switch their cell phones off at the beginning of each class. 

· Students are expected to submit their assignments on time. Common excuses like the pressure of other exams, sickness or family obligations will not be accepted. Late submission will be penalized at the rate of 25 percent deduction of marks per day. So, there is no need to submit an assignment after fourth day of the due date.  If you are unable to come on the due date, you may submit your assignment in advance.

· Students are expected to observe academic integrity and should be familiar with the FCC rules regarding the use of unfair means in exams and preparation of assigned work. Collusion, exchanging views and copying during exams shall not be tolerated. Unfair means cases will be strictly dealt according to the FCC policy in this regard. 

Grading System

	Letter Grade
	GPA
	%Age
	Letter Grade
	GPA
	%Age

	A
	4.0
	93% - 100%
	A-
	3.7
	90% - 92%

	B+
	3.3
	87% - 89%
	B
	3.0
	83% - 86%

	B-
	2.7
	80% - 82%
	C+
	2.3
	77% - 79%

	C
	2.0
	73% - 76%
	C-
	1.7
	70% - 72%

	D+
	1.3
	67% - 69%
	D
	1.0
	60% - 66%

	F
	0.0
	Bellow 60%
	W
	Officially Withdrawal


I hope to have wonderful sessions throughout the semester and best of luck!!
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