Introduction to Computational Game Theory (CMPT 882)

Simon Fraser University

Spring Term 2010

Time and Place: W 2:30-3:30 pm AQ 5005


      F 2:30-4:30 pm AQ 5005
Instructor: Oliver Schulte

Office: TASC 1 9021

Office Hours: F 10-12 am



 E-mail office hour F 1–2 pm

Office Phone: 778-782-3390

E-mail: oschulte@cs.sfu.ca 

Course Web Page: http://www.cs.sfu.ca/~oschulte/teaching/882-10/
Date and Time of Final Exam: March 26 in class.
Required Text

Multi-agent Systems: Algorithmic, Game-Theoretic, and Logical Foundations, by Shoham & Leyton-Brown (2009). The book is available for download, see http://www.masfoundations.org/ .

References

· Essentials of Game Theory, by Leyton-Brown and Shoham. Available for download at http://www.gtessentials.org/ . You may need to access this through the SFU library.

· A Course in Game Theory, by Osborne and Rubinstein (1994), MIT Press.

Getting in Touch; E-mail

The best occasion for discussing aspects of the course content is in my office hour. There will be some time after class, though only until the next class comes in. You can make an individual appointment with me as well. E-mail is an inefficient way to carry on a discussion, and I won’t have time to send you back more than a couple of sentences. E-mail should work fairly well for practical or organizational problems. Since I process about 60 E-mail messages a day, I may not always be able to reply to your E-mail quickly. I’ve set up an E-mail office hour Fridays from 1-2 pm so that you are guaranteed to get a reply from me then at the latest.

Overview

Game theory is the best developed theory of rational choice when different decision-makers interact with each other. It is a key framework for several disciplines, chiefly economics, but with important developments and applications also in biology and political science. In the last decade or so, there has been much computer science research related to game theory, in several subdisciplines that are concerned with interacting decision-makers: multi-agent systems (AI), modelling user communities (theoretical CS), and mechanism design, such as auctions and on-line markets (E-commerce). The course is an introduction to game theory. It does not assume a background in game theory or ecnomics. In the first part we will cover core concepts that should give students the background to read research literature, both inside and outside of computer science. In the second part we will consider applications and algorithms that are important in computer science and e-commerce, such as auctions. The course does not assume any background in game theory or economics. Specific topics include the following.

· Basic decision theory: preference, expected utility, dominance, minimax, regret.

· Matrix or strategic form games: Prisoner’s Dilemma, Chicken, Coordination, Battle of the Sexes, Matching Pennies. Iterated Dominance and Nash equilibrium, including correlated and evolutionary equilibrium.

· Sequential games or game trees: Centipede game, bargaining game, dollar auction. Backward Induction and subgame-perfect equilibrium.

· Repeated games. Discounted payoffs, the Folk theorem.

· Bayesian games. Signaling and communication.

· Applications. Network games, congestion games. Auction types and auction design.

· Algorithmic problems. Computing Nash equilibria, applying iterated dominance.

Various optional topics that we can choose depending on the time and interest of the participants.

Objectives of the Course

At the end of the course, students should be able to

- understand and apply the main concepts of game theory.

- formulate an appropriate game-theoretic model for a given application domain.

- apply principles of game theory to analyze the model (e.g., make predictions about the behaviour of agents).

- be able to make use of game-theoretic literature relevant to their research, including work in other disciplines like economics and biology.

Area

Currently listed as an Area III course.
Class Format

The general format of our classes will be a mix of: lecture, discussion, and review of assignment. The lectures will invite participation from the students, but their main goal is to introduce and illustrate concepts. Please return in time from breaks; we can have more breaks if we don’t lose too much time. 

Marking

Your final mark has three components.

1. Assignments. There will be one assignment due about every two weeks. The average of your assignments is your assignment mark; the assignment mark amounts to 40% of your total mark. It’s okay with me if you work on assignments together, but please write up the results separately. Also put down who you worked with.

2. Final exam. There will be a sit-down final exam about 1 month before the last class. The goal of the final exam is to review the fundamental concepts of game theory. The final exam counts for 30% of your final mark.

3. Final Project/Paper. Students will be required to complete a final larger piece of work relevant to game theory. The project is due on the last day of class, April 16. As this course is an introduction to game theory and the material will be completely new for many students, I don’t necessarily expect the final project to be a piece of original research. Formats for the final project may include:

· A summary of relevant literature (from different disciplines if applicable) for a specific problem. Example: You want to design an auction site for a certain type of good; summarize the game-theoretic concepts and results that help you design the site.

· A new piece of game-theoretic research. Example: You are interested in optimizing the network flow and extend previous results on network design for a new type of network.

· An algorithmic contribution. Example: Design a new algorithm or implement an existing one for an algorithmic problem in game theory, for example computing subgame-perfect Nash equilibria.

To sum up, your final grade is calculated like this: 

40% assignments + 30% final exam + 30% final project.

Studying for this Class

You should read each reading assignment at least twice. A nice way to do that is to first read the material in the Essentials text and then reread in the larger Multi-Agent Systems text. The larger text also gives you more background if you are interested. It’s a good idea to form study groups (or pairs) for discussing the readings.
Students With Special Needs

Students who require accommodations in this course due to a disability affecting mobility, vision, hearing, learning, or mental or physical health are advised to discuss their needs with The Centre for Students with Disabilities, 291-3112 (Phone) or www.sfu.ca/student-services/disabilities.html .

