
博弈论课程教学大纲

Game Theory
一、 课程基本情况

课程名称：博弈论 

课程编号： 11131452

课程总学时：32讲课：26，讨论及测验：6

课程学分：2

课程分类：选修

开课学期：2春
开课单位：经济管理学院  工商管理系

适用专业：管理类、经济类

所需先修课：高等数学、数理统计、线性代数、运筹学

课程负责人：王卫华

二、课程内容简介
具有竞争或对抗性质的行为称为博弈行为。参加博弈者为了达到各自的目标和利益，必须考虑对手的各种可能的行动方案，并力图选取对自己最为有利或最为合理的方案。比如日常生活中的下棋，打牌等。
博弈论就是研究博弈行为中各方是否存在着最合理的行为方案，以及如何找到这个合理的行为方案的数学理论和方法。
本课程借助最基本的数学描述，通过大量实例分析，对博弈论的基本思想和主要理论进行简要介绍。经济管理类专业的学生能够用很短的时间对博弈论的性质和内容有一个全面的、准确的认识，而且不会遇到数学方面的困难。

 主要内容包括：博弈现象及基本概念、完全信息静态博弈、完全信息动态博弈、不完全信息静态博弈、不完全信息动态博弈、不完全信息专题，等等。

    Game behaviors have competitive or antagonistic nature. In order to achieve their own goals and interests, game participators must consider the opponent's possible course of action, and try to select the best or the most reasonable options of their own. For example, playing chess or cards in daily life are all game behaviors.

    Game theory studies the mathematic methods to answer if there is a most reasonable act choice for each participator in a game, as well as how to find it.

    In this course, the basic ideas of game theory and the main theories are discussed briefly, with the basic mathematical description and a large number of case studies.    The students majored in Economics or Management could have a comprehensive and accurate understanding on the nature and content of game theory without mathematical difficulties.

 The main contents include: Game phenomena and basic concepts, complete information static game, complete information dynamic game, incomplete information static game, incomplete information dynamic game, topic discussion of incomplete information game, and so on.
三、各部分教学纲要
（一）课堂讲授部分教学内容要点、基本要求及学时数等(26学时)

第一讲　博弈现象及基本概念（4学时）

1. 博弈现象：田忌赛马；囚徒困境；经济合作；海滩占位；狩猎游戏；旅行者困境。
2. 博弈概念：什么是博弈？如何理解理性行为？博弈三要素。

3. 博弈描述：策略型表述方法；以房地产开发博弈为例进行应用说明。

4. 关于博弈论：博弈分类；发展历史；博弈论体系。

要点：正确理解博弈问题的性质，掌握其规范的表述方法。

第二讲　完全信息静态博弈（4学时）

1. 矩阵博弈：什么是矩阵博弈？有鞍点情形；无鞍点情形。
2. 累次严优均衡：占优均衡策略；重复剔除的占优均衡；严优均衡的局限。

3. 纳什均衡：定义；两人有限博弈纳什均衡的确定；对纳什均衡的理解。

4. 纳什均衡应用举例：消耗战；性别战；协同作业；寡头竞争模型。

5. 混合策略纳什均衡：社会福利博弈；监督博弈。

6. 纳什均衡的存在性与多重性：存在性定理；各种均衡的关系；多重性问题。

要点：理解各种均衡的概念及其之间的涵盖关系；理解纳什均衡的概念，并能用划线法求解两人策略型博弈的纳什均衡；掌握用解析法和图解法求解两人两策略博弈的混合策略纳什均衡的方法。

第三章　完全信息动态博弈（6学时）

1. 博弈的扩展型表述：博弈要素；博弈树；信息类型；完美信息博弈特征。
2. 扩展型博弈的纳什均衡：纯策略纳什均衡；混合策略纳什均衡。

3. 子博弈精炼纳什均衡(完美均衡）：基本思想；子博弈的概念；子博弈精炼纳什均衡的概念；逆向归纳法的基本思想及其缺陷；承诺行动。

4. 应用实例：产量竞争模型；工会与雇主间的博弈；讨价还价模型。

5. 重复博弈：基本概念；连锁店悖论；无限次重复的情形；无名氏定理。

要点：认识完美信息和完全信息博弈的区别；理解子博弈精炼的意义和思路；了解重复博弈的应用及其均衡。

第四章　不完全信息静态博弈（4学时）

1．基本思想：不完全信息的概念；海萨尼(Harsanyi)转换。
2. 静态贝叶斯博弈的表述与均衡：n人静态Bayes博弈；信念的概念及其计算；均衡的条件。
3. 不完全信息竞争模型：模型的描述；公司2的优化问题；公司1的优化问题；结果的分析。

4. 拍卖与投标：拍卖的概念、历史与条件；拍卖的主要类型；拍卖的博弈论假定与要素分析；拍卖过程分析；中国拍卖市场概况。

5. 机制设计与显示原理：机制设计的概念；委托人机制设计问题；显示原理。

　　要点：深入理解信念、不完全信息、机制设计、显示原理等概念；了解不完全信息静态博弈理论在拍卖及政策设计方面的应用。

第五章　不完全信息动态博弈（4学时）

1. 博弈描述及均衡：博弈的描述；博弈的特征；均衡的思路；市场进入博弈实例。
2. 精炼（完美）Bayes纳什均衡：颤抖的手完美均衡；完美Bayes均衡；市场进入博弈实例。
3. 信号博弈：基本模型；混同均衡与分离均衡；均衡的判断与分析。

4. 劳务市场信号博弈：基本模型；完美Bayes均衡；教育不影响劳动生产率情形下的均衡；

要点：了解不完全信息动态博弈在信号博弈中的应用；理解混同均衡和分离均衡的概念。

第六章　不完全信息专题（4学时）

1. 委托代理模型：模型的构成及主要类型；解决代理问题的主要方法。
2. 隐藏行动的道德风险：特征及应用领域；生产博弈；百老汇博弈与油锅合同。

3. 隐藏知识的道德风险：特征及应用领域；生产博弈；销售员博弈。

4. 逆向选择

5. 信号传递

6. 信息甄别

要点：能够准确判断不完全信息博弈问题的类型，并了解其特点；熟悉油锅合同、销售员博弈等应用实例。

（二）讨论及测验（6学时）

1. 博弈练习（2学时）：心灵感应；海盗逃生；100元怎么分；一元钱竞拍；强盗分赃。

　　2. 机制设计理论及其应用讨论（2学时）

3. 课内测验（2学时）

（三）习题作业安排

1．根据教材及课堂内容布置约5－10道题课后练习题。

2．素材准备：根据练习课或讨论课要求进行资料查询和整理。

四、使用教材的名称、主编人、出版社、出版时间及版次及主要参考书名称：

教材：罗云峰：《博弈论教程》，清华大学出版社、北京交通大学出版社，2007。

参考书：

（1）姚国庆：博弈论，高等教育出版社，2007.
（2）张维迎：博弈论与信息经济学，上海三联书店，上海人民出版社，2004。

（3）施锡铨：博弈论，上海财经大学出版社，2002。

（4）[美]艾里克·拉斯缪森：博弈与信息，北京大学出版社、三联书店，2003。

执笔人：王卫华

审定人：侯云先
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game theory

1.the basic information of the course

Course title: Game Theory

Course No.: 11131452

Total course hours: 32 (lecturing: 26, discussion and tests: 6)

Course credits: 2.0

Course category: optional

Semester: spring semester
Course institute: college of Economics and Management; Department of Business Administration

Suitable major: management, economics

Required Prerequisite: mathematics, mathematical statistics, linear algebra, operations research

Course Director: Weihua Wang
2．the brief Introduction of the Course
Game behaviors have competitive or antagonistic nature. In order to achieve their own goals and interests, game participators must consider the opponent's possible course of action, and try to select the best or the most reasonable options of their own. For example, playing chess or cards in daily life are all game behaviors. Game theory studies the mathematic methods to answer if there is a most reasonable act choice for each participator in a game, as well as how to find it.     
In this course, the basic ideas of game theory and the main theories are discussed briefly, with the basic mathematical description and a large number of case studies. The students majored in Economics or Management could have a comprehensive and accurate understanding on the nature and content of game theory without mathematical difficulties.

 The main contents include: Game phenomena and basic concepts, complete information static game, complete information dynamic game, incomplete information static game, incomplete information dynamic game, topic discussion of incomplete information game, and so on.
3.the summaries of all parts
（1）Main teaching points in class, basic requirements and hours (26 hours), etc.
Lecture 1 game phenomena and basic concepts (4 hours) 

1. Game phenomena: Tianji’s horse racing; the prisoner's dilemma; economic cooperation; the beach occupancy; the hunting game; the traveler’s dilemma.

2. Game concepts: What is the game? How to understand the rational behavior? Three elements of the game.

3. Game Description: strategy-based representation; game analysis: the real estate development, for example.

4. Game exercises: telepathy; pirates escape; one dollar auction.

5. About game theory: game categories; development history; the of system game theory.

Main points: understand the nature of the game problems properly and grasp the standard representations of the problem.
Lecture 2 complete information static game

1. Zero-sum game: What is the Matrix Game? Cases with or without a saddle point.

2. Dominant equilibrium: dominant equilibrium strategy.

3. Iterated elimination of dominant equilibrium: iterated elimination of dominant equilibrium; Limitations of iterated elimination of dominant equilibrium.

4. Nash equilibrium: the definition of Nash equilibrium; settling the complexity of two-player Nash equilibrium; the definition of two-player Nash equilibrium; the understanding of the Nash equilibrium.

5. Nash equilibrium Application examples: The war of attrition; battle of sex; collaborative work; oligarch competition model.

6. Mixed strategy Nash equilibrium: social welfare game; supervision game.

7. The existence and multiplicity of Nash equilibrium: existence theorem; the relationship of all kinds of equilibrium; multiplicity.

Main points: understand the concepts of all kinds of equilibrium and the relationship between them; understand the concept of Nash equilibrium, and able to use the line marking method to find the Nash equilibrium of two-players game; able to use the analytical method and graphical method to find the mixed strategy Nash equilibrium of the two-players game in which each play do has two strategies.

Chapter 3 complete information dynamic game (6 hours)

1. The extended description of game: game elements; game tree; the type of information; the feature of the perfect information game.

2. The Nash equilibrium of the extended game: pure-strategy Nash equilibrium.

3. Sub game perfect Nash equilibrium (perfect equilibrium): the basic idea; the concept of sub game; the concept of sub-game Nash equilibrium.

4. Backward induction: the basic idea and its defects; trembling hand perfect equilibrium.

5. Commitment action: the concept of commitment action; the analysis of commitment action examples.

6. Application examples: pirate spoils problem; production competition model; game between unions and employers; bargaining model.

7. Repeated games: basic concepts; chain store paradox; infinitely repeated case; economic cooperation; anonymous theorem.

Main points: understand the difference between perfect information game and complete information game; understand the meaning and the nature of the perfect sub game; understand the application and the equilibrium of repeated games.

Lecture 4 incomplete information static game (4 hours)

1. Examples: courtship game; real estate development game; empty castle stratagem.

2. Harsanyi transformation: the concept of the incomplete information; Harsanyi (Harsanyi) transformation.

3. The description and equilibrium of static Bayesian game: n person static Bayes game; the concept and calculation of belief; the condition of the equilibrium.

4. Incomplete information competition model: the description of the model; the company two's optimization problem; the company one's 1 optimization problem; the analysis of the results.

 5. Auction and bidding: the concept/ history and requirement of auction,; the main types of auction; game theory assumption and factor analysis of auction; auction process analysis; other issues; Chinese auction market overview.

 6. Mechanism design with revelation principle: the concept of mechanism design; principal mechanism design problem; display principle.

Main points: understand the concepts of belief, incomplete information, mechanism design, and revelation principle; understand the applications of incomplete information static game theory in auction and policy design.

Lecture 5 incomplete information dynamic game (4 hours)

1. The description and equilibrium of game: the description of game; the features of game; the ideas of equilibrium; market entry game.

2. Perfect Bayes Nash equilibrium: a trembling hand perfect equilibrium; perfect Bayes equilibrium; market entry game.

3. Signaling game: the basic model; pooling equilibrium and separating equilibrium; the judgments and analysis of equilibrium.

4. Labor market signaling game: the basic model; perfect Bayes equilibrium; the equilibrium on the condition that education does not affect the labor productivity.

Main points: understanding the applications of incomplete information dynamic game in signaling game; understanding the concepts of pooling equilibrium and separating equilibrium.

Lecture 6 the topics of incomplete information (4 hours)

1. The categories asymmetric information model: the composition and main types of the model; the main method to solve the agency problem.

2. The moral risk of hidden action: the characteristics and applications; the production game; Broadway game and the pan contract; the insurance game.

3. Moral risk of hidden knowledge: the characteristics and applications; the production game; the salesman game; the recycling game

4. Adverse selection: the concepts and applications.

5. Signal transmission: the concepts and applications.

6. Information screening: the concepts and applications.

Main points: able to confirm the types of incomplete information game accurately, and understand its characteristics; familiar with the applications such as the pan contract, the salesman game, etc.

（2）Discussions and tests (6 hours)

1. Exercises of game (2 hours): telepathy; pirates escape; how to divide 100 Yuan; one dollar auction; pirate spoils.

2. Discussions of mechanism design theory and its applications (2 hours).

3. Curricular Test (2 hours)

（3）Work arrangements

1. According to the textbook and content of the class, assign 5-10 after-school exercises.

2. Material preparation: According to the requirements of the practice and discussion to query and collating data.

4.the name, editor, publisher, edition time of the textbook and the main reference books:

Textbook: Yunfeng Luo: "Game Theory Guide", Tsinghua University Press, Beijing Jiao tong University Press, 2007.

Reference books:

(1) Guoqing Yao: game theory, Higher Education Press, 2007.

(2) Weiying Zhang: Game Theory and Information Economics, Shanghai sanlian Bookstore, Shanghai People's Publishing House, 2004.

(3) Shiquan Tin: game theory, Shanghai Finance University Press, 2002.

(4) [U.S.] Eric Rasmusen: Game and Information, Beijing University Press, Sanlian Bookstore, 2003.

Author: Weihua Wang

Examiner: 

                                               July 10, 2011 Revised

