
SS 223C: Advanced Topics in Econometric Theory

California Institute of Technology

Spring 2006

Professor: Tae-Hwy Lee (Email: tlee@hss.caltech.edu; Phone 626-395-3531; 104 Baxter)
Lecture: MW 10:30-11:55 a.m., 218 Baxter
Office Hours: By appointment or open door if available
Secretary: Patricia Hamad (Phone 396-3586, 112 Baxter)

Course Description: This is an advanced econometric theory course with particular emphasis on the recent
development in time series research. This course examines the models and statistical techniques used to study
time series data in economics. The course has two specific objectives. The first is to equip students who
anticipate using time series data in their Ph.D. research with the tools they need for state-of-the-art empirical
research. The second objective is to lay out the econometric theory of time series analysis, with an emphasis
on recent developments. The substantive applications in the course will draw from macroeconomics and
finance. All the topics covered in the course are relevant to empirical applications. Prerequisites: SS222A,
SS222B, SS222C.

Grading: The course grade will be based on 8 weekly homework problem sets (50%) and a take-home final
exam (50%). In order to get a B or higher, all homework assignments as well as the final exam must be
completed with a grade of at least 70%. No skipping any homework assignment or exam.
The 8 homework sets will be based on material covered during the week either in lectures or in the reading

assignment. Homework sets will have both analytical and computational problems. The computational
problems will involve either simulation exercises or exercises involving analysis of real data sets. Many of
weekly assignments may be in the form of problem solving and some of them may be simply to require you
to read the course materials. (See the preliminary and incomplete draft of some of the problem sets attached
at the end of this file.)
The final exam will be designed to check if you have read and understood all the course materials. It

is required and expected that you read all the articles and book chapters covered in the lectures. The final
exam will take place during the official Caltech Final Examinations for Graduate Students (May 31-June 2).
You can pick up the exam from my mailbox after 10 am, Wednesday May 31, 2006. I will also email you the
final exam in pdf, at 10 am, the same day. The exam must be returned to me (or under my door) by 5 pm
Friday June 2. You may take as much time as you want for the exam (i.e., not timed). Your graded final will
be returned to you in your mailboxes in envelops or you can pick up from me in my office by appointment
in the following week.
Collaboration Policy: You may collaborate on the homework sets. However, you must write up your own

solutions. No copying. You are on your own for the final exam. No collaboration on the exam.

Course Outline:

1. Nonstationarity: asymptotic theory for unit root, spurious regression, cointegration, multicointe-
gration, Granger representation, likelihood-based inference, VECM and structural VAR, nonlinearity,
forecasting.

2. Volatility: ARCH models, multivariate models (BEKK, DCC), stochastic volatility, realized volatility,
properties, estimation, testing, forecasting, nonlinearity, long memory.

3. Nonlinearity: diagnostic tests (testing for autocorrelation, dependence, nonlinearity, martingale dif-
ference, generalized spectrum), nonlinear models, aggregation, forecasting.

4. Forecasting: evaluation, comparison, optimality, interval forecast, density forecast, combination (bag-
ging, boosting, Bayesian model averaging), quantile regression, binary quantile regression, extreme
values, copula, loss functions.

5. Bootstrap: asymptotic expansion, bootstrap consistency, asymptotic refinement, recent developments
for dependent time series, subsampling, bagging
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FYI: SS222C (also in Spring 2006) covers the basic methods and theory of modern time series econometrics
while it is also intended to provide a foundation for applied research. More advanced time series econometrics
will be treated in SS223C. A few topics may be overlapped in SS222C and SS223C, but the level and
theoretical rigor employed in these two courses will be different. SS223C will treat the many topics not
touched in SS222C.
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