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Course Description:

This course introduces the foundational concepts of Game Theory. Over the past 80 years, Game Theory has
changed the way economics, political science, international relation, law, etc. scholars have represented
interaction between various entities. Game Theory is a visual system that attendees can use in your research
to help your reader understand any situation where strategic decisionmakers interact. This course introduces
attendees to the main tools of Game Theory and to some of their applications. Through real-world examples,
attendees will explore how Game Theory can enhance their research.

The first part of the course focuses on the Game representation of simultaneous decisions in both cooperative
and competitive systems. These types of situations are represented using matrix or normal form
representations. These kinds of Game representations were pioneered by John von Neumann and Oskar
Morgenstern in 1944 and later used by scholars to illustrate how the Cold War led to an arms race, where
both sides lose. While the Cold War was adversarial (Zero-Sum), the Prisoner’s Dilemma is an example of
cooperative (Non-Zero Sum) Game where cooperation fails. The course discusses John Nash (recipient of the
2015 Nobel Memorial Prize in Economics)’s solution to both problems.
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The second part of the course focuses on the Game representation of sequential decisions in both unique and
repeated interactions. These types of situations are represented using extensive or tree form representations.
In 1953, Harold W. Kuhn started to represent sequential situations using extensive form games. This kind of
Games demands different tools and solutions but are helpful to represent collaborative situations such as the
Centipede Game that demonstrates how cooperation fails or to represent competitive situations such as the
Entrant Game that demonstrates the weakness of empty threats. However, in repeated interaction, the
outcomes change, showing the important of reputational devices and (believable) punishment mechanisms.

Reading list:

No reading is required before coming to the session. The course will follow the “Introduction to game
theory” textbook by Martin J. Osborne first 6 chapters. Those chapters are available for download here and
can be read as a complement to the sessions:

e Martin J. Osborne, Introduction to game theory, (OUP 2004). Chapter 1-6:
o 1. Introduction (https://www.economics.utoronto.ca/osborne/igt/igtChapterl.pdf)
o 2. Nash equilibrium: theory

(https://www.economics.utoronto.ca/osborne/igt/igtChapter2.pdf)
o 3. Nash equilibrium: illustrations
(https://www.economics.utoronto.ca/osborne/igt/igtChapter3.pdf)
o 4. Mixed strategy equilibrium
(https://www.economics.utoronto.ca/osborne/igt/igtChapter4.pdf)
o 5. Extensive games with perfect information: theory
(https://www.economics.utoronto.ca/osborne/igt/igtChapter5.pdf)
o 6. Extensive games with perfect information: illustrations
(https://www.economics.utoronto.ca/osborne/igt/igtChapter6.pdf)

Further Reading:
For an alternative approach to Chapters 1-4, see:

e Jennifer Firkins Nordstrom, Introduction to Game Theory: a Discovery Approach (Open Textbook 2
Edition 2025) https://open.umn.edu/opentextbooks/textbooks/802

For a more mathematics approach, see:

e Giacomo Bonanno, Game Theory, (UC Davis 3™ Edition 2024)
https://faculty.econ.ucdavis.edu/faculty/bonanno/PDF/GT book.pdf

Eligibility:

All students are welcome.
Pre-course preparation:

No preparation is necessary.
Number of students:

Minimum number required to run: 5
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Maximum number of places available: 30
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