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Introduction

From the simple “rock, paper, scissors” game to the complex buy-and-sell financial decisions,
we encounter many games in our everyday life. While you are trying to figure out what your
opponents are doing, they are trying to figure out what you are doing too. To maximize your
outcome, you may want to cooperate or compete with all or some of them. Game theory is a
way to analyze what rational people like you and I should do under these circumstances, and
what the expected outcome will be if optimal strategies are followed.

The aim of this course is to provide students with a non-technical exploration of game theory.
Mathematical background in addition, subtraction, and multiplication is required. (Well, we
may need to do a few divisions somewhere in the course.) Required mathematics materials will
be covered at the beginning of the course.

We will start with very simple parlor games nd move on to more realistic problems in economics,
social psychology, biology, and business, where optimal strategies that are against intuition will
be epitomized. There are many movies that relate to game theory, e.g., “Sophie’s choice and the
Dark Knight”. In particular, the celebrated ”Nash equilibrium” glossed over by Russell Crowe
in the movie ” A Beautiful Mind” will be explained in full detail in simple mathematical terms.

We also create a few interactive and interesting games. For the descriptions, regulations and
highlights of each game demo, please click the links below:

Different Games

and

Sports Games

Try them and have fun!

Instructor
e Name: Dr. Jeff Chak-Fu WONG

— Office: LSB 208
— Phone: 3943 7987
— Email: jwong@math.cuhk.edu.hk

Teaching Assistant

e Name: Shen MAO

— Office: AB1 614
— Phone: 3943 - 4109


https://www.math.cuhk.edu.hk/~jwong/UGEB2530C/
https://www.math.cuhk.edu.hk/~jwong/UGEB2530/game/
http://mathcal.math.cuhk.edu.hk:8503/
https://www.math.cuhk.edu.hk/~jwong/
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— Email: smao@Qmath.cuhk.edu.hk

Assessment

e Homework Assignments = 15%

e In-class Activities, e.g., exercises/games = 10%

The scores of the lowest two exercises/games will be dropped.

o Mid-term exam = 30%

Thursday, February 29, 2024, Mong Man Wai Bldg LT2, Time: To be Announced

e Final exam = 45%

Thursday, April 18, 2024, Mong Man Wai Bldg LT2, Time: To be Announced

Teaching Schedule

All teaching materials will be found in CUHK Blackboard

Please note the topic/text/reference should not be treated as a substitute for the lectures. The
lectures may present the material covered in the text in a different manner, or deviate from it
entirely. You should take your own notes in class.

e Week 1: Introduction Game Theory

Examples of games in daily life, simultaneous non-cooperative two-player games, chicken
game, normal form, Nash equilibria for pure strategies

e Week 2: Matrices and Probability
Arithmetic of matrices, random variables, expected values

e Week 3-4: Zero-sum Games
Zero sum game, minimax theorem, value of games, graphical method, applications of zero
sum gaimes.

o Week 5-7: Bimatrix Games
Nash equilibrium, prudential strategies, security level, Pareto optimality.

o Week 8-9: Games in Extensive Form

e Week 10-11: Cooperative Games
Threat strategies, threat differential, coalitions, characteristic function, superaddivity,
Shapley value


https://blackboard.cuhk.edu.hk
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e Week 12: Voting Games
Social choice, apportionment
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Learning outcomes

After the course, students will be able to:

e understand the basic notions, e.g. non-cooperative games, prisoner dilemma, Nash equi-
librium, and principles of game theory.

e solve problems in game theory, e.g. zero sum games, minimax problems, cooperative game

e apply game theory to daily life problems.

Grades

Descriptors

A

Demonstrates well integrated knowledge and a deep understanding of the basics
of game theory and strategic thinking; able to completely solve unfamiliar and
nonstandard problems, provide innovative approaches to challenging ones, and
apply knowledge and skills to new and unfamiliar real life problems with strong
and convincing explanations.

Demonstrates good knowledge and a strong understanding of the basics of game

theory and strategic thinking; able to provide highly accurate solutions to unfamiliar and
nonstandard problems and apply knowledge and skills to new and unfamiliar real

life problems with good explanations.

Demonstrates essential knowledge and a good understanding of the basics of game
theory and strategic thinking; able to provide solutions to unfamiliar but standard
problems, and apply knowledge and skills to standard real life problems with
adequate explanations.

Demonstrates satisfactory knowledge and an understanding,

perhaps with gaps, of the basics of game theory and strategic thinking;

able to solve slight variations of

routine problems and apply knowledge and skills to standard real life problems.

Demonstrates disconnected knowledge and only a limited understanding of the

basics of game theory and strategic thinking, provides sketchy arguments with barely
rigorous logic and can apply knowledge and skills to only simple and standard real life
problems.

Fail

Unable to demonstrate sufficient knowledge and understanding of the basics
of game theory and strategic thinking, unable to solve the simplest type of
problems and shows little ability to apply knowledge to simple real life problems.




