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Lectures 1 and 2 give an introduction to game theory,
aimed primarily at those with little or no previous exposure
to game theory. The material is standard and can be found
in many books or on the web. The intent is to use examples
to touch on aspects of game theory that will come up in
the subsequent lectures. The discussion of fictitious play
is based on the method of Hofbauer and Sandholm (2002),
with the presentation following the paper of Shamma and
Arslan [9].

Lecture 3 is based entirely on the paper of Jiang, Anan-
tharam, and Walrand [6]. The paper offers an appealing
model and analysis of incentives for investment in network
security.

Lecture 4 is based on [11], which in turn uses important
results from Dobrushin and Vedenskaya, Sznitman [10], and
Graham. There is a growing literature on the use of game
theory in systems involving waiting, including the survey
[5].

Lectures 5 and 6 will cover the basics of mean field games,
based in large part on the paper of [4], which describes
the continuous-time, discrete-state context. Much of that
paper can be viewed as the discrete-state version of the
paper of Lasry and Lions on mean field games.
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Lectures 7 will discuss the structure and properties of
revenue optimal auctions, including material from [1, 2].
The structure of revenue optimal auctions was first de-
scribed by Myerson [8].

Lecture 8 will consider auctions with profit sharing con-
tracts [3]. This paper includes a model of auctions in which
the private information of the buyers is correlated. It builds
on the classic paper of Milgrom and Weber [7], which iden-
tifies Bayes Nash equilibria for several standard auction
methods (first price, second price, English) which include
dependent private information of the buyers.

.

References

[1] V. Abhishek and B. Hajek. Efficiency loss in revenue
optimal auctions. In Proc. IEEE Conf. Decision and
Control (full version on arXiv:1005.1121), 2010.

[2] V. Abhishek and B. Hajek. Revenue optimal auc-
tion for single-minded buyers. In Proc. IEEE
Conf. Decision and Control (full version on arXiv:
1005.1059), 2010.

[3] V. Abhishek, B. Hajek, and S. R. Williams. Auctions
with a profit sharing contract. Available on arXiv:
1102.3195.

2



[4] D. Gomes, J. Mohr, and R.R. Souza. Mean field limit of
a continuous time finite state game. ArXiv 1001.2918.

[5] R. Hassin and M. Haviv. To queue or not to queue:
equilibrium behavior in queueing systems. Kluwer
Academic Publishers, THE NETHERLANDS, 2003.

[6] Linbin Jiang, Venkat Anantharam, and Jean Wal-
rand. How bad are selfish investments in network secu-
rity. IEEE/ACM Trans. Networking, pages 549–560,
2011.

[7] P. R. Milgrom and R. J. Weber. A theory of auctions
and competitive bidding. Econometrica, 50(5):1089–
1122, 1982.

[8] R. Myerson. Optimal auction design. Mathematics of
Operations Research, 6(1):58–73, 1981.

[9] J.S. Shamma and G. Arslan. Unified convergence
proofs of continuous-time fictitious play. IEEE Trans.
on Automatic Control, pages 1137–1141, 2004.

[10] A. S. Sznitman. Topics in propagation of chaos.
Springer, 1991.

[11] J. Xu and B. Hajek. The supermarket game. ArXiv
1202.2089 Short version to appear in Proc. IEEE ISIT
July 2012., 2012.

3


