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The purpose of this course is to introduce the students to the basics of
contemporary time series analysis. The approach of the course is mostly applied,
although the theoretical fundamentals will also be part of the teaching material and
the classes. The students are expected to learn the main tools currently used by
practitioners in Macroeconomics, as well as to interpret the results of research
articles as they are published in scientific journals.
The program consists of four lessons that correspond to approximately 10-12
hours of theoretical and applied classes each. The course starts with a revision of
the univariate analysis of stationary data, followed by the main concepts of nonstationary data and the most frequently applied tests for the determination of the
order of integration of the variables. The third lesson will start with the definition
of cointegration and single equation methods for testing and estimation. Finally, the
last lesson will be devoted to the multivariate analysis of time series with VAR
models
In the laboratory sessions the students will use econometrics software to apply to
real data the concepts and methods already studied in class. We will choose mostly
open-source software in our sessions, such as R and Gretl, although we cannot
discard using other programs if they are more suitable for a particular topic or test.

OUTLINE OF THE COURSE:
1. Univariate analysis of stationary time series (ARIMA).
1.1. Introduction:
a. Time series: definitions
b. Estimated autocorrelation function
1.2. Models: AR, MA and ARMA
a. Autoregressive AR(p) models
b. Moving average MA(q) models
c. ARMA(p,q) models
1.3. Non-stationary processes: ARIMA(p,d,q)
1.4. Application of the methodology
2. Non-stationary time series and testing for the order of integration
2.1. Concepts and definitions
2.2. Unit root tests
a. Dickey-Fuller
b. Phillips-Perron unit root tests
c. Elliot-Rothenberg-Stock Tests
d. Schmidt-Phillips Test
2.3. Stationarity KPSS test
2.4. Unit root tests with structural breaks
a. Perron’s exogenous break tests in trended variables
b. Zivot and Andrews (1992) unit root test
3. Long-run relationships and cointegration
3.1. Introduction: definition of cointegration
3.2. Tests for no cointegration based on the residuals of the static regression
a. DW test applied to the cointegration residuals (CRDW)
b. ADF test by Engle and Granger (CRADF)
c. Phillips-Ouliaris (1990) tests
d. Cointegration test by Shin (1994)
3.3. Tests based on the Error Correction representation
3.4. The LSE approach to dynamic modeling
4. VAR models
4.1. Introduction and motivation
4.2. VAR models in reduced form
1 Specification and Estimation
2 Diagnostic Tests
3 Causality Analysis
4 Forecasting
5 Moving average representation

6 Structural analysis (impulse response functions & Forecast Error Variance
Decomposition)
4.3. Structural VAR models
1. Identification with short run restrictions
2. Identification with long-run restrictions
3. Extensions
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