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Game theory, as one of mathematical foundations for economics and artificial intelligence, to
study interactive decision with multi-agents. The course introduces game theory, theory of
computation and machine learning in the perspective of algorithmic game theory. Some of
cutting edge issues in algorithmic games, network economy and fintech could be explored.
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In this course, students could learn the concepts and methods of noncooperative and
cooperative game theory, as well deep and reinforcement learning. They could understand the
thoughts of existence of solution concepts, computability and complexity of computation.
Students could practice in the fields of Al games, network economy and Fintech through
employing algorithmic game theory and machine learning.
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Course Contents

Section 1
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Strategic Games

Strategic game format and solutions; Pure and mixed strategies; Nash
equilibrium and Nash existence theorem; Correlated equilibrium.

Section 2 o
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Dynamic and repeated game theory
Game format and notations; Information; subgame perfect
equilibrium; Repeated games; Automaton theory and its application.
Section 3 o
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Cooperative game theory
Cooperative game format: TU and NTU; Shapley Value; Core;
Bargaining
Section 4 .
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Matching and its application
Two partite matching; algorithms; Multipartite matching;
Application
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Auction and Mechanism Design

Auction format: sealed and open; Second-price auction; Sponsored
Search auction; The mechanism agenda; Efficiency and impossible




Section 6
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Turing machine, computability and complexity

Section 7
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Neural network

Models of Neural network; Activation Function; Directed graph and
feedback; Network Architecture; Knowledge presentation; Learning
processes and tasks.

Section 8
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Reinforcement Learning

Finite Markov Decision Processes; Dynamic Programming; Monte
Carlo Methods; Planning and Learning

Section 9
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Al and Games

Stochastic game theory; Alpha Go

Section 10
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; Distributed Ledger Technology and Blockchain

Consensus; Byzantine Agreement; Eventual Consistency and Bitcoin
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Course Assessment
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Assignments 20%

2. HAFEIK 40%

Mid-Term Test 40%

3. WIRikdE 40%

Final Presentation 40%
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Textbook and Supplementary Readings

- Algorithmic Game Theory

David Parkes, et al. Economics and Computation (Draft)

- Al and Deep Learning
Stuart Russell, et al. Artificial Intelligence:
lan Goodfellow, et al. Deep Learning, MIT

A modern approach, 3rd. ed.

Simon Haykin, Neural Networks and Learning Machines, 3rd. Ed.

- Reinforcement Learning
- Richard S. Sutton and Andrew G. Barto:
- An Introduction

Reinforcement Learning:




