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This course aims to give students a taste of game theory in six 90-minute
lectures. It covers basics of cooperative GT (Core, Nash bargaining, ...) as
well as of noncooperative GT (Nash equilibrium, backwards induction, repeated
games, ...). It teaches students to solve common games, and by means of playing
those games also the limitations of certain game theoretic assumptions (such as
full rationality of players).

Since the course was designed for high school students (ages 15-18), all maths
is kept simple and straightforward; however, the course also contains an intro-
duction to derivatives, such that students can solve easier problems featuring
polynomials (Cournot, Nash bargaining). Focus is on interactivity and involving
all students in the lecture (lecturer monologue is kept to a necessary minimum).

Both this syllabus and the course materials are meant to be shared and you,
dear reader, are invited to use any parts you see fit.

If you have any comments, criticism, or suggestions, please contact me at
l.habetinova [at] uvt.nl.
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Class 1: Introduction to (Cooperative) Game The-
ory

The aim of this class is to familiarize students with the field of (cooperative)
game theory. Basic TU (transferable utility) games are discussed.

• Introduction of the course and field, including unsolved big questions of
GT (10 min)

• Students introduce themselves, list their expectations and prior knowledge
(15 min)

• Game: the glove game played in reality with three players (5 min)

• Group discussion: how did you split the profit from selling gloves? What
did you (implicitly) assume? Are there other solutions to this problem?
(15 min)

• Break: fun stretches to refresh (5 min)

• Formalization: how to solve this type of TU games (25 min)

– Introduce (and draw) the Core

– Work in pairs: how does this differ from what you did?

• Introduction to homework problem: communication structure (10 min)

• Questions and answers (5 min)

Homework: Solve a simple TU game and its extension with communication. To
read only: the famous Talmud nucleolus example.
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Class 2: Bargaining

The aim of this class is to familiarize students with different bargaining theories.
Students are taught how to take derivatives of polynomials, which will also be
used in class 3.

• Homework check (15 min)

• Group discussion: How to fairly divide surplus? How would you bargain
with others? (5 min)

• Worksheet: How to take derivatives of polynomials (10 min)

• Formalization: Nash bargaining (15 min)

• Break: physical exercise to refresh (5 min)

• Individual work: Solve a Nash bargaining problem (10 min)

• Worksheet: Kalai-Smorodinsky bargaining solution (10 min)

• Work in pairs: Which is fairer, NBS or KSBS? Why? (5 min)

• Game: play Rubinstein (candy) bargaining in four and seven periods –
G(4), G(7), with discounting (10 min)

• Questions and answers (5 min)

Homework: Follow-up on class activity: Discuss how you played G(4) and G(7),
what was the outcome of the game, if you could have played better. What would
happen if we played the game for an infinite number of periods? (Would that
be realistic? If not, how could we make it realistic?) Finally, discuss which
bargaining model mimics real life the best. To read only: analysis of Rubinstein
bargaining
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Class 3: Industrial Organization Games

The aim of this class is to introduce basic models of IO, and guide students in
solving them.

• Homework check (15 min)

• Game: Bertrand (10 min)

• Game: Cournot in groups of 2 or 3 - adjust based on the number of
students in class (10 min)

• Group discussion: Which model is better capturing real life? (5 min)

• Break: stretches in pairs (5 min)

• Work in pairs: What is the optimal strategy in Bertrand? Why? (5 min)

• Formalization: Explain market assumptions, how to solve Cournot (15
min)

• Individual work: Solve a Cournot example, check with a partner (15 min)

• Introduction: Stackelberg (5 min)

• Questions and answers (5 min)

Homework: Solve a Stackelberg example, and an asymmetric Cournot example.
Comment on the three models discussed: what is missing? (advertising, state
interventions, externalities,...)
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Class 4: Backwards induction

The aim of this class is to teach students how to use backwards induction.

• Homework check (15 min)

• Game: Nim(13, 3) (10 min)

• Game: Centipede (5 min)

• Discussion: What do these games have in common? How to win? (15
min)

• Break: physical exercise (5 min)

• Competition: Play and then solve the chain store game in 10 rounds/markets.
Does the solution correspond to your intuition from real life? Persuade
others. (15 min)

• Work in pairs: Solve a sequential game (tree) (10 min)

• Small group discussion (3 students): Trees are useful, but not everything in
life is sequential. Give examples. When in real life is backwards induction
useful? (10 min)

• Questions and answers (5 min)

Homework: Exercise: solve an extended form game. To read only: What does
experimental and behavioral economics tell us about our game theoretic solu-
tions?
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Class 5: Bimatrix games

The aim of this class is to teach students how to write games in strategic form,
how to find Nash equilibria, and if these equilibria always exist.

• Homework check (15 min)

• Games: Stag hunt, Battle of the Sexes, Chicken (15 min)

• Discussion: How did we play and why? (5 min)

• Formalization: Nash equilibrium in pure strategies (10 min)

• Break: fun stretches (5 min)

• Poll: Does an equilibrium always exist? (5 min)

• Game: Matching pennies - to weaken the yes group (5 min)

• Formalization: Nash equilibrium in mixed strategies (15 min)

• Work in pairs: calculate the mixed equilibrium in Battle of the Sexes (10
min)

• Questions and answers (5 min)

Homework: Find the NE of rock-paper-scissors and Stag hunt. Fun exercise:
Solve a simplified version of poker. (There is no solution in pure strategies!
Students need to argue that bluffing is sometimes optimal, but do not have to
calculate the exact percentage of times the player should bluff.)
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Class 6: Repeated Games

The aim of this class is to show that repetition can help sustain cooperation
and can give us other equilibria.

• Homework check (10 min)

• Game: Public good game, 10 rounds, partners matching (15 min)

• Discussion: How did we play? What would happen under strangers match-
ing? What if we played the game just once? What if we played infinitely
many times? What did we observe in the last period? (15 min)

• Break: physical exercise (5 min)

• Formalization: PD played a finite vs. infinite number of times (15 min)

• Individual work: Calculate the δ needed to sustain cooperation in a mod-
ified PD (10 min)

• Game: Trust game, played 3 times, strangers (10 min)

• Work in pairs: What else (not in the model) affects if we trust each other?
(5 min)

• Summary of course, final questions (5 min)
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Extra Content

In case things go quicker, have two extra topics ready to discuss:

• Auctions

• Matching

In case there is no time left, the students are given easy-to-read handouts that
guide them on these topics if they are interested.
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