计量经济学课程教学大纲
Econometrics

一、课程基本情况
课程名称：计量经济学
课程编号：11110280

课程学时：48学时，讲课：38学时，上机实验10学时
课程学分：3

课程分类：必修课
开设学期：3秋
开课单位：经济管理学院  

适用专业：经济管理学院各专业
先 修 课：概率论与数理统计、统计学、西方经济学
教学方式：多媒体授课、上机实习、讨论、课程论文
考试方式：理论课闭卷考试，占60%；平时上机成绩占10%；课程论文占30%。
课程负责：陈永福 教授
二、课程内容简介
本课程的教材采用杨汭华主编《计量经济学》（中国农业大学出版社，2008年）和田维明主编《计量经济学》（中国农业出版社）以及李子奈主编《计量经济学》（高等教育出版社）。本课程定位于计量经济学的初中级内容，较为全面地介绍了经济计量建模的基本理论和方法，根据计量经济学分析方法的内在联系，并考虑了与高级计量经济学的衔接，共分十四章。主要内容设计的基本路线是：在对将要涉及到的矩阵代数和统计学和概率论等方面的预备知识进行了复习,讲授一元和多元单方程线性回归模型的设立、估计、检验和应用的理论及扩展。围绕关于总体回归模型的统计假定，讨论多重共线性、异方差、自相关、滞后变量模型、特殊数据(面板数据等)、非线性回归模型、虚拟变量和选择模型的处理问题。介绍了联立方程模型及其应用，阐述了时间序列分析方法和模型应用的情况。最后，课程教学和所有内容和EViews统计软件的使用密切结合，以EViews软件作为基本分析工具，辅助使用Excel的编程功能，列举实例进行相关内容的讲解，使学生能够更好地领会计量经济学理论，学以致用。
Brief introduction on econometrics

For econometrics teaching, the textbooks by Yang Ruihua，Tian Weiming and Li Zinai are elected and the degree of difficulty is located between intermediate and adanced rank. According to the internal link of econometric modling methods and the connection with advanced econometrics, the course is divided into 14 chapters, reviewing the metrix algebra, probability distribution  and statistics, concentrating on dual-variable and multi-variable regression analysis on model specification, estimation, test and application. Under the classical assumptions about population regression model, to discuss how to treat multi-collinearity , heteroscedasticity and serial-correlation problem, how to estimate and apply lagged variable model, special data (e.g. panel data) model, non-linear regression model, dummy variable model, election model, simultaneous equation model and time series model. All these help students to understand well the econometric theory and lessen the difficulty in the solution of econometric issues with statistical software.  

三、各部分教学纲要
第一部分：课堂讲授部分(教学内容要点、基本要求及学时数,共38学时）
第一章 计量经济学的基本问题（2学时）
本章要点：概念、内容体系和建模步骤。
1.1 计量经济学的发展历程
1.2计量经济学及其相关概念
1.3 计量经济学的内容体系
1.4 建立计量经济模型的步骤
1.5计量经济模型的应用
1.7经济计量分析软件介绍
本章小结      

思考与练习                     

第二章 计量经济学预备知识的简介*

本章要点：知识点-基本概念，四个分布，假设检验，基本的矩阵和微积分的运算。
2.1概率论
2.2 统计学
2.3线性代数
2.4高等数学
  2.5 案例分析：excel的操作
第三章 一元线性回归模型（2学时）
本章要点：模型设定与假定，最小二乘法的BLUE特性，统计检验与预测。
3.1总体回归模型设定和样本回归模型设定
3.2古典假定
3.3统计量估计的数学原理——OLS法及OLSE的统计特性
3.4古典检验：R2 、t检验、F检验 

3.5模型应用
  3.6案例分析与软件应用
本章小结
  思考与练习 

第四章 多元线性回归模型（3学时）
本章要点：由一元线性回归模型归纳到一般的线性回归模型，在一般意义上全面掌握线性建模的基本原理。
4.1多元线形回归模型的形式与假定
4.2多元线性回归模型参数的OLS估计
4.3 拟合优度检验
4.4模型参数的统计推断
4.5 预测
4.6案例分析与软件应用
本章小结
思考与练习
第五章 多重共线性（3学时）
本章要点：模型估计中，多重共线性无处不在，有利有弊。对古典假设的违背。产生的原因和引起的后果。多重共线性的诊断、减轻多重共线性的方法（逐步回归法）
5.1多重共线性的含义
5.2多重共线的来源和影响
5.3多重共线性检验办法
5.3.1观察法
5.3.2调整可决系数法
5.3.3方差扩大因子法
5.4多重共线性补救措施
5.4.1样本处理
5.4.2解释变量处理
5.4.3模型设定处理
5.4.4逐步回归法
5.5案例分析与软件应用
 本章小结
 思考与练习                

第六章 异方差（3学时）
本章要点：异方差的出现对古典假设的违背。分组数据中的异方差。产生的原因和后果。异方差的诊断与处理（Goldfield Guandt检验、Glejser检验）、GLS法
6.1异方差的来源、后果
6.2异方差的检验
6.2.1图示检验法
6.2.2集团法（Goldfeld_Quandt test）
6.2.4实验法（Glejser test）
6.2.5布鲁尔什—培甘检验（Breusch_Pagan test）
6.2.6怀特检验（White test）
6.3.7自回归条件异方差检验（ARCH test）
6.3异方差的处理
  6.3.1异方差的形式已知的情况（分组资料）
  6.3.2异方差的形式未知的情况
6.3.3双对数模型的应用
6.4广义最小二乘法（GLS法）原理
6.5案例分析与软件应用
 本章小结
 思考与练习
第七章 自相关（3学时）
本章要点：自相关的出现对古典假设的违背。产生的原因和后果。自相关的类型（AR、MA、ARMA）、自相关检验、自相关模型估计。
7.1自相关的含义与类型
7.1.1自相关的含义
7.1.2自相关的类型
7.2自相关的来源及后果
7.2.1自相关检验
7.2.2图示检验法
7.2.3实验法
7.2.4德宾——瓦特森（Durbin_Watson）检验
7.2.5德宾h检验
7.3自相关模型的估计
7.3.1自相关系数ρ已知——广义差分法
7.3.2自相关系数ρ未知——迭代法
7.3.3得宾（Durbin）两步法
7.4案例分析与软件应用
本章小结
思考与练习
第八章 模型设定问题及检验（2学时）
本章要点：模型设定的基本问题，变量误差，遗漏变量等的处理方法以及模型设定的检验方法。
8.1模型设定问题
8.2模型设定误差
8.3变量存在误差
8.4 解释变量与误差项相关
8.5工具变量法
8.5.1工具变量的概念
8.52工具变量选择的条件
8.5.3工具变量法的原理
8.5.4工具变量的应用
8.5.5困难和局限
8.6模型设定检验
8.7案例分析与软件应用
本章小结
思考与练习        

第九章 滞后变量模型（4学时）
本章要点：滞后变量模型的类型、估计时的思想、困难、模型存在的合理性。分布滞后模型估计方法（Almon法、Pascal法、Koyck变换）、自回归模型估计（局部调整法、自适应预期法）
10.1  滞后的概念
9.1.1滞后效应及其产生的原因
9.1.2滞后变量模型
9.2分布滞后模型的估计
9.2.1经验权数法
9.2.2阿尔蒙（Almon）法
9.2.3帕斯卡罗（Pascal）法
9.2.4考伊克（koyck）法
9.3自回归滞后模型的建立
9.3.1局部调整法
9.3.2自适应预期法
9.3.3 自适应预期综合法
9.4自回归模型的估计
9.4.1自回归模型估计中的问题
9.4.2工具变量法
9.4.3德宾h检验
9.5 案例分析与软件应用
本章小结
思考与练习
第十章 特殊数据处理与非线性估计（4学时）
本章要点：遇到缺失数据和面板数据时的处理方法、随机效果模型和固定效果模型的选择方法、非线性回归模型的估计方法。
10.1缺失数据
10.2面板数据（panel）及模型选择
10.3非线性回归模型和估计方法
10.3.1“S”型增长曲线模型的估计
10.3.2 CES生产函数模型的估计
 10.3.3AIDS模型的估计 

10.3.4随机前沿生产函数（了解）
   10.4 案例分析与软件应用
本章小结
思考与练习
第十一章 虚拟变量与选择模型 （4学时）
本章要点：虚拟变量的设定方法、选择模型的设定与估计以及优化模型的方法。
10.1虚拟解释变量及其应用
10.1.1加法类型
10.1.2乘法类型
10.2离散选择模型
10.2.1受限因变量模型概述 

10.2.2二元选择模型 

10.2.3多元选择模型*（选讲）
10.2.4受限连续因变量模型*（选讲）
10.3案例分析与软件应用
本章小结
思考与练习
第十二章 时间序列分析方法和模型（4学时）
本章要点：单位根检验、协整的方法，建立误差修正模型的步骤,格兰泽尔因果检验的方法以及随机型时间序列分析模型。
12.1简单的时间预测方法
12.2时间序列的平稳性检验：单位根检验
12.3时间序列分析模型
12.4虚假回归与协整
12.5误差修正模型
12.6经济变量间的因果关系检验
12.7案例分析与软件应用  

本章小结
思考与练习
第十三章 联立方程模型（4学时）
本章要点：联立方程的识别与估计方法，联立方程模型的检验方法及应用技巧。
11.1联立方程模型的基本概念
11.2模型结构与识别
11.3 联立方程模型的参数估计
11.4联立方程模型的检验
11.5案例分析与软件应用  

本章小结
思考与练习
第十四章 计量经济学应用模型*

本章要点：各种应用模型的形式与估计方法以及应用技巧。本章内容穿插在课程的整个讲授过程中。
13.1模型的应用
13.1.1经济预测
13.1.2结构分析
13.1.3政策评价
13.1.4经济理论的检验与发展
13.2单方程模型
13.2.1需求函数模型
13.2.2消费函数模型
13.2.3 其它
13.3 方程组模型概述
13.3.1模型设定的理论
13.3.2模型的工作程序
13.3.3案例分析
  13.4 局部均衡模型与一般均衡模型
第十五章 计量经济学软件包使用简介*

   本章内容穿插在课程的整个讲授过程中。
14.1各种软件包的比较与分析
14.2 操作与编程技巧
第二部分：上机实验部分（教学内容、基本要求及学时数，共12学时，每次2学时）
实验一   EViews 软件基本操作和基本统计分析
实验二  多重共线性的检验和处理
实验三  异方差和自相关的检验和处理
实验四  非线性回归模型（包括C-D生产函数、CES生产函数、AIDS模型的估计及应用）
实验五  虚拟解释变量模型和二元选择模型
实验六  滞后变量模型
实验七  ARMA时间序列模型和协整与误差修正模型
第三部分：上机实验报告及课程论文安排
平时学生要结合上机实习完成教师指定的上机试验报告。课程结束时完成一篇综合性的课程论文。
四、 主要参考文献
[1]  D.Hendry，秦朵著，1998，动态经济计量学，上海人民出版社。
[2] J. M. 伍德里奇著，2003，《计量经济学导论-现代观点》，中国人民大学出版社，中译本。
[3] Robert s. Pindyck. 1998. Econometric Models and Economic Forecasts Fourth Edition.中译本《经济模型与经济预测》，钱小军等译，机械工业出版社。
[4] William H.Greene. 2000. Econometric Analysis, Prentice Hall, Inc. 

[5] 李子奈等编著，2000，高等计量经济学，清华大学出版社。
[6] 孙敬水编著，2004，《计量经济学》，清华大学出版社。
[7] 田维明编著，2005，计量经济学，中国农业出版社。
[8] 谢识予等编著，2005，高等计量经济学，高等教育出版社。
[9 ]张定胜编著，计量经济学，武汉大学出版社。  

[10] 张晓峒著，2000，计量经济分析，经济科学出版社。
[11] 朱平芳编著,2004，现代计量经济学，上海财经大学出版社。
[12] 计量经济学杂志：Journal of  Econometrics；Econometrica

[13] 国外其他相关学术刊物，如Journal of Macroeconomics;Applied Financial Economics; The American Economic Review等。  

[14] 国内相关学术刊物《经济研究》、《统计研究》、《世界经济》、《经济学季刊》上有关计量分析的论文。
执笔人：陈永福
审定人：杨汭华 刘拥军
                                                       2009年11月18日修订
Econometrics A
1. Basic information

Course code: 11110280

Total teaching hours: 48.  

Credits: 3

Type of the course: compulsory 

Teaching terms: Spring/Fall 

Owner of the course: Teaching group, College of Economics and Management 

Majors applicable:  all

Prerequisites: higher mathematics, linear algebra, theory of probability, basic Statistics, basic microeconomics, basic macroeconomics
Persons in charge of the course:  Yongfu CHEN, Ruihua Yang, Yongjun Liu
2. Course description 

Econometrics is an introduction to the science and art of building and using models to help the students learn to meet practical needs and improve their analysis ability of actual econometric problems.

The courses which are targeted at introductory and intermediate econometrics provide a pretty comprehensive description of the basis of econometric theory and methods. The main contents of the basic line are as follows. First, the course covers material that gives the students a basic understanding of the knowledge of matrix algebra, statistics and probability theory for review, and imparts material on the theory and extension of single-equation and multiple linear regression models about how to build models and make estimation, test and application. Furthermore, based on the statistical hypothesis in general regression models, the course focuses on models of processes, including: Multicollinearity, Heteroskedasticity, Autocorrelation, Lagged variable models, Panel data model, Nonlinear regression model, Discrete choise model. In addition, the course introduces Simultaneous equation model and its application, as well as Time series econometrics along with its application. At last, all of the course teaching contents are closely combined with statistical software-Eviews(or STATA) and assisted with the programming function of Excel, so that the students can follow examples to be well aware of the study and mastery of econometric theory. The textbook can be of considerable value as a reference book for people doing statistical analyses of economic, business data or for students. 

The course, as for time arrangement and linking with Advanced Econometrics, has 14 chapters, according to internal relationship between econometric methods. Specific contents and points can be seen every chapter directory.

3. Design of each teaching section

Teaching requires that students master the basic principles and methods during analyzing econometrics, and be familiar with Eviews (or STATA, other relative softwares) to build models of their own. Finally, students can effectively complete their computer exercise and course work.

Chapter points and directory

1). Basic problems of Econometrics

Chapter points: concept, framework and modeling process

1.1 Development history

1.2 Concepts

1.3 Framework of content

1.4 Steps of developing models

1.5 An introduction on Applications of models

1.6 An introduction on econometric/statistical software

Chapter Summary 

Thought and exercise

2). Prepare knowledge of Econometrics: A Review

Chapter checklist: Major Teaching Points——the basic concept of knowledge, four distributions, hypothesis testing, basic matrix and calculus computation.

2.1 Probability Theory
2.2 Basic Statistics

2.3 Linear Algebra
2.4 Advanced Mathematics 

2.5 Case Analysis: EXCEL operation

3). The Simple Regression Model

Chapter checklist: Model specification and assumption, the BLUE properties of OLS, statistical test and forecasting.
3.1 Model Specification for Populations and Samples

3.2 Classical Assumption

3.3 The Mathematical Theory of Estimation——the Statistical Properties of OLS and OLSE
3.4 Classical Tests：R2 、T tests、F tests

3.5 Model Application

3.6 Case Analysis and Software Applications

Chapter Summary

Thinking and Practice

4) The Multiple Regression Model

Chapter checklist: Generalize the general linear regression model from the simple linear regression model; master the basic principle of linear model.

4.1 The Multiple Regression Model and Assumption
4.2 OLS Parameter Estimation of the Multiple Regression Model

4.3 The Tests of Goodness of Fit

4.4 Statistical Inference of Model Parameter

4.5 Forecasting

4.6 Case Analysis and Software Applications

Chapter Summary

Thinking and Practice

5). Multicollinearity

Chapter checklist: In the mode specification, multicollinearity existed everywhere, which have both advantages and disadvantages. Lessing the classical assumptions. Exploring the causes and the consequences. Testing for multicollinearity, the methods of reduce Multicollinearity (Stepwise Regression)

5.1 The Meaning of Multicollinearity

5.2 The Source and the Effects of Multicollinearity

5.3 Tests of Multicollinearity

5.3.1 An approach Using t value and R2 
5.3.2 An approach Using Adjusted R2 (the Adjusted Coefficient of Determination)

5.3.3 Variance Inflation Factor 

5.4 Remedial Measure of Multicollinearity

5.4.1 Sample Processing

5.4.2 Independent Variables Processing

5.4.3 Model Specification Processing

5.4.4 Stepwise Regression

5.5 Case Analysis and Software Applications

Chapter Summary

Thinking and Practice

6). Heteroscedasticity

Chapter checklist: Contrary to the classical assumptions. Heteroscedasticity in grouped data. The causes and the consequences. The diagnosis and correcting of heteroscedasticity(Goldfeld-Quandt Test、Glejser test)、GLS.

6.1 The Causes and the Consequences of Heteroscedasticity

6.2 Tests of Heteroscedasticity

6.2.1 Graphical Method

6.2.2 Goldfeld-Quandt Test

6.2.3 Glejser Test

6.2.4 Breusch Pagan Test

6.2.5 White Test

6.2.6 ARCH Test

6.3 Heteroscedasticity Correcting

6.3.1 Known Form Cases of Heteroscedasticity (Grouped Data)

6.3.2 Unknown Form Cases of Heteroscedasticity

6.3.3 The Application of Double Logarithm Model

6.4 The Principle of GLS

6.5 Case Analysis and Software Applications

Chapter Summary

Thinking and Practice

7). Autocorrelation

Chapter checklist: Contrary to the classical assumptions. The causes and the consequences. The types of autocorrelation(AR、MA、ARMA), tests and model specification.

7.1 Autocorrelation

7.1.1 Concept

7.1.2 Types

7.2 The Causes and the Consequences of Autocorrelation

7.2.1 Tests for Autocorrelation

7.2.2 Graphical Test Method

7.2.3 Experimentation

7.2.4 Durbin Watson Test

7.2.5 Durbin h Test

7.3 Specification of Autocorrelation Model

7.3.1 Known Autocorrelation coefficient ρ——Generalized Difference Method

7.3.2 Unknown Autocorrelation coefficient ρ——Iteration Method

7.3.3 Durbin Two-step Method

7.4 Case Analysis and Software Applications

Chapter Summary

Thinking and Practice

8 )Model Specification Topics and Tests

Chapter checklist: The basic topics of model specification. The handling of variables error, omitted variable and so on. The tests of model specification.
8.1 Model Specification Topics

8.2 Model Specification Error

8.3 Variables Error

8.4 Correlation between an Independent Variable and the Error Term

8.5 Instrument Variables Method

8.5.1 Concept

8.5.2 The Conditions of Selection of Instrument Variables

8.5.3 The Principle of Instrument Variables Method

8.5.4 Application of Instrument Variables Method

8.5.5 Difficulties and Limitations

8.6 Model Specification Test

8.7 Case Analysis and Software Applications

Chapter Summary

Thinking and Practice

9. Lagged Variable Model

Chapter checklist: Types of Lagged Variable Model. Methods and difficulties in model specification. The rationality of the existence of model. Estimation method of distributed lag models(Almon method、Pascal method、Koyck conversion), the estimation of autoregressive model(Local adjustment method、Adaptive expectations method).

9.1 The Concept of Lag

9.1.1 Lagged Effect and the Reasons

9.1.2 Lagged Variable Model
9.2 Estimation of Distributed Lag Models

9.2.1 Experience Weight Method

9.2.2 Almon Method

9.2.3 Pascal Method

9.2.4 koyck Method

9.3 The Specification of Autoregressive Models

9.3.1 Partial Adjustment Model

9.3.2 Adaptive Expectation Model

9.3.3 Synthesis Model

9.4 Estimation of Autoregressive Models

9.4.1 Problems in the Estimation of Autoregressive Models

9.4.2 Instrumental Variable Method

9.4.3 Durbin’s h Test

9.5 Case Analysis and Software Application

Summary

Exercises

10) Advanced Data Processing and Estimation

Chapter checklist: Methods dealing with missing data and panel data; Technique of selecting between Random-Effects Model and Fixed-Effects Model; Estimation of Nonlinear Regression Model 

10.1 Missing Data

10.2 Panel Data and Model Selection

10.3 Advanced Regression Model and Its Estimation

10.3.1 Estimation of S-shape Growth Curve Model

10.3.2 Estimation of CES Production Function Model

10.3.3 Estimation of AIDS Model

10.3.4 Stochastic Frontier Production Function

10.4 Case Analysis and Software Application

Summary

Exercises

 11) Discrete Choice Model 

Chapter checklist: Specification of Dummy Variables; Specification and Estimation of Selection Model; method of optimizing models 

11.1 Identification and Use of Dummy Variables 

11.1.1 Additive Categories

11.1.2 Multiple Categories
11.2 Discrete Choice Models
11.2.1 Introduction to Limited Dependent Variable Models

11.2.2 Binary-Choice Models 

11.2.3 Multiple-Choice Models

11.2.4 Limited Dependent Variable Models 
11.3 Case Analysis and Software Application
Summary

Exercises

 12) Time-Series Models

Chapter checklist: Unit Root Test and Cointegration; Error Correction Models; Granger Causality Test Method; Stochastic Time-Series Models
12.1 Some Simple Models Used for Forecasting

12.2 Stationarity-Test for Time Series: Unit Root Test

12.3 Time Series Models

12.4 Spurious Regression and Cointegration

12.5 Error Correction Models

12.6 Causality Test for economic variables

12.7 Case Analysis and Software Application
Summary

Exercises

13 )Simultaneous-Equation Models 

Chapter checklist: Identification and estimation of simultaneous equations; Testing for Simultaneous-Equation Models and skills

13.1 Introduction to Simultaneous-Equation Models

13.2 Structure and Identification of Simultaneous-Equation Models

13.3 Estimation of Simultaneous-Equation Models
13.4 Testing for Simultaneous-Equation Models

13.5 Case Analysis and Software Application

Summary

Exercises

 14) Applied Econometric Models

Chapter checklist: formulation, estimation and use of various applied Econometric models

14.1 Application of Models

14.1.1 Economic Forecast

14.1.2 Structural Analysis

14.1.3 Policy Evaluation

14.1.4 Test and Develop Economic Theory 
14.2 Single-Equation Model
14.2.1 Demand Function 
14.2.2 Consumption Function

14.2.3 Others

14.3 Introduction to Equations Model
14.3.1 Model Specification
14.3.2 Steps of Modeling

14.3.3 Case Analysis
14.4 Partial Equilibrium Model and General Equilibrium Model

 15) Guides to Econometrics Software Packages 

15.1 Comparison among Software Packages
15.2 Operation and Programming Skills

4. Teaching materials or references 

The teaching materials come mainly from Econometrics in three editions written by Yang Ruihua (China Agricultural University Press, 2003), Tian Weiming (Chinese Agricultural Press) and Li Zinai (Higher Education Press).
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