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).

 References

[1] D.Hendry, Qin Duo, 1998, Dynamic Econometric, Shanghai People's Publishing House

[2] J. M. Wooldridge, 2003, Introductory Econometrics: A Modern Approach, China Renmin University Press
[3] Jack Johnston, John Dinardo. Econometric Methods, Fourth Edition, McGRAW Hill International Editions.

[4] Robert s. Pindyck. 1998. Econometric Models and Economic Forecasts, Fourth Edition. China Machine Press

[5] William H.Greene, 2000, Econometric Analysis, Prentice Hall, Inc. 

[6] Li Zinai et al., 2000, Advanced Econometrics, Tsinghua University Press

[7] Kasumi Matsuura et al.,2001, Econometrics Analysis using Eviews, published by Toyou keizai sinnpo Press
[8] Sun Jingshui, 2004, Econometrics, Tsinghua University Press

[9] Tian Weiming, 2005, China Agriculture Press

[10] Xie Shiyu et al., 2005, Advanced Econometrics, Higher Education Press
[11] Zhang Dingsheng, Econometrics, Wuhan University Press  

[12] Zhang Xiaotong, 2000, Econometric Analysis, Economic Science Press

[13] Zhu Pingfang, 2004, Modern Econometrics, Shanghai University of Finace & Economics Press

[14]Journal of Econometrics; Econometrica; Journal of Macroeconomics; Applied Financial Economics; The American Economic Review

[15]Economic Research Journal; Statistical Research; The Journal of World Economy; China Economic Quarterly
