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Game Theory

Aim: The aim of this course is to give students a solid foundation of formal research in game
theory. I want to discuss some current results and there applications so that students are familiar
with up-to-date research. The course aims to be formal hence students are expected to be at
least not afraid of basic mathematical tools including: calculus, probability theory, fixed point
theorems. Knowledge of mathematical appendix of Mas-Colell, Whinston, and Green (1995)
should suffice.

Grade: 40% problem sets, 60% final exam.

Readings: Maschler, Solan, and Zamir (2013), Fudenberg and Tirole (2002)

Additional literature: Myerson (1991), Osborne and Rubinstein (1994), Gibbons (1992) or
Mailath and Samuelson (2006).

Syllabus:

L1. A short introduction to non-cooperative games. Strategic form game (definition). Best
response. Pure strategy Nash Equilibrium (PSNE). Mixed strategies and Mixed Strategy
Nash Equilibrium (MSNE). Existence of equilibrium.
Readings: Maschler, Solan, and Zamir (2013): 4-5, Fudenberg and Tirole (2002): 1

T1. Applications. Cournot and Bertrand.

L2. Lattice games. Posets, Lattices, Supermodularity, Increasing differences, Monotone com-
parative Statics. Tarski fixed point theorem.
Readings: Fudenberg and Tirole (2002): 12.3, Topkis (1998).

T2. Evolutionary stable strategies (ESS). Correlated equilibrium and other extensions.
Readings: Maschler, Solan, and Zamir (2013): 5.8,7-8, Fudenberg and Tirole (2002): 2

L3. Bayesian games. Types and Strategies. Bayesian equilibrium.
Readings: Maschler, Solan, and Zamir (2013): 9, Fudenberg and Tirole (2002): 6

L4. Extensive form games with complete information. History. Strategies. Nash equilibrium
and subgame perfect Nash equilibrium.
Readings: Maschler, Solan, and Zamir (2013): 3, Fudenberg and Tirole (2002): 3

T3. Bargaining games. Interim and ex-ante strategies.
Readings: Fudenberg and Tirole (2002): 4.4
Additional readings: Osborne and Rubinstein (1990)

L5. Repeated games of complete information. Folks’ theorems.
Readings: Maschler, Solan, and Zamir (2013): 13-14, Fudenberg and Tirole (2002): 4.7,
5.1-5.3, 5.5-5.6,

L6. Extensive form games with simultaneous moves and incomplete information. Sequential
rationality weak perfect Bayesian equilibrium. Sequential equilibrium (SE).
Readings: Fudenberg and Tirole (2002): 8.1-8.3
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L7. Repeated games of incomplete information. Survey of recent results.
Readings: Mailath and Samuelson (2006):

T4. Applications of asymmetric information games. Adverse selection. Screening and signal-
ing games. Pooling and separating equilibrium. Existence. Moral hazard and optimal
contracts (principal-agent).
Readings: Mas-Colell, Whinston, and Green (1995): 13-14

L8. Communication in games. Hard vs. soft information, disclosure, cheap talk. Bayesian
persuasion.
Readings: Milgrom and Stokey (1982), (or Milgrom (1981)), Crawford and Sobel (1982)
(or Morgan and Stocken (2003)), Kamenica and Gentzkow (2011).

L9. Networks. Simple topologies on networks: regular lattice, Erdos-Renyi graphs, small-world
networks. Learning in networks.
Readings: Vega-Redondo (2007), López-Pintado (2008), González-Avella, Egúıluz, Marsili,
Vega-Redondo, and San Miguel (2011), Watts (2002).

*L10. Open and closed-loop strategies. Time-consistency. Bequest games, quasi-hyperbolic dis-
counting models and policy games. Markov stationary strategies.
Readings: Fudenberg and Tirole (2002): 8.1-8.3.

*L11. Intro to mechanism design. Implementation. Efficiency and optimal mechanisms.
Readings: Fudenberg and Tirole (2002): 7

T5. Auctions. Private and independend valutions. Dutch and English auctions. First and
second price sealed-bid auctions. Revenue equivalence theorem. Private, interdependend
valuations. Common value auctions and winners curse.
Readings: Maschler, Solan, and Zamir (2013): 12, Milgrom (1989), McAfee and McMillan
(1987)

L12. Nash bargaining solution. Axiomatization and solution. Cooperative game. Supperad-
ditive games. Characteristic form games (TU). Convex games. Core and Shapley value.
Axiomatixations and non-cooperative foundations. (Dubey; Dubey-Shapley; Hart, Mas-
Colell)
Readings: Maschler, Solan, and Zamir (2013): 15-20, Myerson (1991): 8, 9

*L13. Nash program and foundations of general equilibrium.
Readings: Serrano (2005)

We welcome questions at any time. Please don’t hesitate to ask us during class if there is
something that you don’t understand or that you want to discuss. (The only exception is a
question about the grading of your homework or exam paper. Please ask these questions before
or after class, or in office hours.) You may also ask questions in office hours, or any other time
that you catch us in our office. You may also ask questions by email.

While studying you may find useful to use various scientific paper browsers like e.g.: econpapers.
repec.org, ideas.repec.org and scholar.google.com; article databases, e.g. www.jstor.

org, www.sciencedirect.com and www.nber.org.
Those interested in applications of game theory to strategic decision making are welcomed

to attend my course: Industrial Organization, and those looking for applications in general
equilibrium General Equilibrium Theory. Also, we invite all interested in economic theory to
participate in Warsaw Economic Seminar (sites.google.com/site/warsaweconseminars/).
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