
Econ 373: Time Series Econometrics 
Spring 2004 

 
Time: TR  2:35-3:50PM 
Classroom: Calhoun  209 
 
Instructor: Mototsugu Shintani 
 Office: CL 102A Office hour: R 4:00-5:00PM 
 Phone: 2-2196  e-mail: mototsugu.shintani@vanderbilt.edu 
 
Course Objectives: The goal of this course is to introduce basic time series models and 
to provide tools for empirical work with time series data. It starts by introducing 
univariate stationary ARMA models and progresses to multivariate models, nonstationary 
models and nonlinear models. Applied aspect of time series analysis is emphasized in the 
course. Both time domain and frequency domain methods will be covered. 
 
Prerequisites: The equivalent of Econ 307, 309 or above is required. Students should be 
familiar with basic concepts of econometrics including probability theory, linear algebra, 
OLS, GLS and maximum likelihood. Econ 370 is not required but the knowledge of 
nonparametric method is advantageous. Students need to have a knowledge of a 
statistical software (e.g. Eviews, STATA, TSP, RATS) or a programming language (e.g. 
GAUSS, Matlab) before start working on the empirical research paper.  If you like to 
choose one to learn, I recommend GAUSS as it is most popular software among 
econometricians.  
 
Textbook: James D. Hamilton, Time Series Analysis (1994, Princeton University Press)  
 
Other Recommended Textbooks: 

Fumio Hayashi, Econometrics (2000, Princeton University Press) 
Walter Enders, Applied Econometric Time Series, 2nd Edition (2004, John Wiley 
and Sons) 

 
Choice of Final Exam or Term Paper: Each student should either (i) take final exam 
(May 3, Mon, 3:00PM) or (ii) write an empirical research paper. The paper should be 
submitted by the day of the final exam and there is no extension of the submission due 
date. The paper must be an applied paper that uses the time series tools learned in the 
course (or described in course outline). If a student has decided to choose the option of 
research paper, the student must submit a one-page research proposal and the topic 
should be approved by the instructor by the end of February. 
 
Method of Grading: 
Attendance and participation 30 points 
One assignment  20 points 
Class presentation  20 points  
Final exam / term paper 30 points 



 
Course Outline 

 
0.   Introduction 

0.1. Classical regression model with serial correlation 
0.2. Trend model 
0.3. Stationarity 
 

PART I: STATIONARY MODELS 
 

1.   Univariate models 
1.1. Linear processes 
1.2. AR model, MA model and ARMA model 
1.3. Autocorrelation functions and impulse response functions 
1.4. OLS and ML estimation 
1.5. Model selection and prediction 

2. Multivariate models 
2.1. VAR models and estimation 
2.2. Granger causality test 
2.3. Triangular identification, impulse response functions and variance decomposition 
2.4. Identified (structural) VAR models 

3. Spectral Analysis 
3.1. Spectral density 
3.2. Nonparametric spectrum estimation and long-run variance 

 
PART II: NONSTATIONARY MODELS AND NONLINEAR MODELS 
 
4. Nonstationary models 

4.1. Unit root tests 
4.2. Cointegration (1): single equation method 
4.3. Cointegration (2): system method 
4.4. Long-memory models 

5. Nonlinear models 
5.1. TAR/STAR models 
5.2. ARCH/GARCH models 
5.3. Regime switching models 
5.4. Dynamic factor models 
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