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Overview
This course aims at equipping students with the tools needed to produce applied macro economic
research. Most of the material can be found in the text books listed below, but reading articles
may also be required.

Administrative matters
Grades will be based on the �nal exam (60%) and 4 homework assignments (4� 10%).

Lecture 1-3 Introduction & Linear Di¤erence Equations.
� Course overview
� Markov Chains
� Di¤erence Equations
� Lag operators
� MA, AR and White Noise Processes
� Auto Covariance Function
� Conditional expectations
� Prediction and ARMA processes
� Time series as elements in Hilbert space

Lecture 4 Estimation of Linear Models.
� Maximum likelihood
� Least squares
� Linear projections

Lecture 5-7 Vector Auto Regressions (VARS).
� Estimation

�Lag speci�cation
�Hypothesis testing

� Identi�cation
�Contemporaneous (Cholesky) restrictions
�Long-run (Blanchard-Kahn) restrictions
�Sign restrictions

� Variance decompositions
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� Impulse response functions

Lecture 8 Principal Components and FAVARS.
� Dimension reduction
� Dynamic Factor Models
� Forecasting

Lecture 9-10 Cointegration.
� Cointegration: What is it?
� Representing cointegrated time series
� Estimation of cointegrating relationship

Lecture 11�13 State Space Models and the Kalman Filter.
� State Space Models
� The Kalman Filter
� Smoothing
� Numerical optimization of likelihood function
� Local level/Unobserved component model
� DSGE models

Lecture 14 Exam.
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