Economics 285F
Advanced Econometrics (Time Series)

Spring Quarter 2008

Instructor: Professor Tae-Hwy Lee
Lectures: WF 2:40 - 4:00 p.m., SPR 3123
Office hours: WF 10:30 - 11:30 a.m., open door when available, or by appointment.

Course Description: This is an advanced econometric theory course dealing with nonsta-
tionary time series, nonlinear time series, and volatility modelling, with particular emphasis
on the recent development in forecasting research and in financial econometrics. Bootstrap
theory may be covered if time permits.

Course Requirements:

The course grade will be based on three items: (1) problem sets, (2) problems raised
during the lectures, and (3) a paper and a 30-45 minute lecture (presentation) on a particular
topic.

(1) and (2) will be the same for everyone. (3) will be chosen individually from a set of
topics (to be provided). Reports on (2) and (3) should be typed and submitted electronically
via email.

Examples of (2) may be to prove a main theorem of West (1996), to prove the asymptotic
equivalence of the cross-validation and the information criterion, to derive the asymptotic
distribution of Johansen (1991) test statistics, to show the consistency of factor estimator in
Stock and Watson (2002), to prove the consistency of bootstrap, and etc. A chosen person
in rotation (with one week notice) will present each solution (for 10-20 minutes).

Examples of (3) may be either a survey of the recent literature or an indepth study
of one or two seminal papers, on boosting, bagging, quantile regression, realized volatility,
multivariate GARCH, MIDAS regression, various bootstrap for dependent time series, cross-
validation, pretest estimators, various regularized regressions, forecast combination, model
averaging, sieve, nonlinear modelling, comparing predictive ability, factor models, etc. The
topic for (3) should be related to the material treated in the course (or suitable extensions
of it). I will prepare a set of relevant topics from which you choose one. A first draft for the
paper will be due on May 27. The final version of the paper is due on June 3, and it will be
distributed to the class before the presentation. All versions should be typed. All of your
lectures (presentations) will be scheduled during the last week of the instruction (June 4, 6)
and the final exam week (June 97, 11, 13).

In order to pass the course, (i) all of (1), (2), and (3) must be completed with a grade
of at least 50%, (ii) you read all the articles and book chapters covered in the lectures, and
(iii) you attend in all lectures and presentations.

Course Outline:

1. Regression with Time Series



) asymptotic properties of MLE
) assumptions
) aymptotic properties, Cramer-Wold
) LS, IV, GMM
e) HAC, efficiency
) model selection and cross-validation
) specification testing
) ARIMA models
)

bootstrap and asymptotic expansion
2. Introduction to Forecasting

(a) principles of forecasting, forecasting using ARIMA

(b) generalized cost functions, properties of optimal forecast, optimal forecasts for
particular models

(c) interval forecasts using ARIMA
(d) invertibility
)

)

e) persistence in forecasting performance

(
(

3. Multivariate Processes

multi-step forecast

(a) Some basic concepts, Exogeneity, Persistence, Distributed lags

(b) VAR: estimation, testing, forecast error variance decomposition, impulse responses,
forecasting

4. Models of Nonstationary Time Series

(a) spectrum and autocovariance generating function

(b) fractional integration and occasional breaks

(d) asymptotic theory for unit root processes

e) asymptotic theory for spurious regression

)
)
(c) asymptotic theory for deterministic time trends
)
)
f)

(
(

5. Volatility

asymptotic theory for cointegrated processes

(a) ARCH, GARCH
(b) multivariate GARCH



(c) stochastic volatility: realized variance, market microstructure noise, jumps
(d) MIDAS

(e) forecasting
6. Nonlinear Time Series

LWG (1993)
generalized spectrum: Hong (1999), Hong and Lee (2003)
QuickNet: White (2007)

nonlinear predictability, diagnostic tests (testing for autocorrelation, dependence,
nonlinearity, martingale difference, generalized spectrum), nonlinear models, ag-
gregation, forecasting.

(a
(b
(c
(d

— — —

7. Topics in Forecasting 1 (inference)

(a) Loss functions: Granger (1999, 2002)

(b) Diebold and Mariano (1995), West (1996), White (2000), Hansen (2005), Romano
and Wolf (2007), Clark and West (2007), Giacomini and White (2006)

(c) Density forecast: Diebold et al (1998), Berkowitz (2001), Bao et al (2007), Hong
(2001), Hong and Li (2005)

(d) optimality (Patton and Timmermann 2007)
(e) Out-of-sample test for Granger-causality in mean, in variance, in direction, in
density, in quantiles

8. Topics in Forecasting 2 (ensemble methods)

(a) combined forecasts (Bates and Granger 1969, Timmermann 2007)
(b) bagging (Buhlman and Yu, 2002), boosting (Bai and Ng, 2008)
(c) model averaging (Hansen 2007), BMA

9. Topics in Forecasting 3 (regularized methods)
(a) factor models (Stock and Watson, Bai and Ng)

(b) PLS, TP
C , , , ridge regression, pretest estimator
LASSO, LARS, EN, rid i i

10. Topics in Forecasting 4

(a) quantile forecast, VaR, extreme values: Bao et al (2006)
(b) Interval forecast: Christoffersen (1998)
(c) Directional forecast: Christoffersen and Diebold (2006), Hong and Chung (2004)
(d)

)

(e) model selection and cross-validation in panel data models

forecasting in panel data
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