
Econ 220D, Fall 2021
Instructor: James Hamilton (jhamilton@ucsd.edu)
O¢ ce Hours: Thursdays 2:00-3:00 (in Econ 307 or online or by appointment)

Grades
Grades for Econ 220D will be based on the empirical project and two take-home

exams with 1/3 weight on each. You are free to look at notes or any references in
completing all three of the assignments. You may talk with other students, faculty,
or the TA about the empirical assignment, but you can not talk or exchange ideas
with anyone about either of the two exams.

First midterm exam
Posted Tues Oct 26 at 2:00 p.m.
Due Wed Oct 27 at 2:00 p.m.

Empirical project
Due Mon Dec 6 at 6:00 p.m.

Final exam
Posted Tues Dec 7 at 3:00 p.m.
Due Wed Dec 8 at 6:00 p.m.

Empirical project
One of the assignments for this course is completion of an empirical project (due

Monday December 6) that applies one of the methods covered in the course to some
data that are interesting to you. This will take the form of a 10-page typed double-
spaced paper structured as follows. It might be a good idea to discuss your project
with the professor before diving in.
Section 1. Assemble some time series that could be relevant for a topic that

you may want to explore as part of your dissertation. The opening section of your
paper should brie�y describe some questions (either empirical or theoretical) that
have interested other researchers and how those questions could be related to these
data. Note that you do not need to develop a test of a formal hypothesis as part of this
assignment. But you should provide a succinct statement of what you�re interested
in about these variables with references to related previous research, and it should be
written in a style that could be submitted to a journal (not �here�s what I�m thinking
about�). This �rst section should also include graphs of the key variables and brief
discussion of whether these series are characterized by unit roots or structural breaks.
Section 2. Describe the procedure that you used to analyze these data. This

should be a self-contained detailed description of what the procedure is, what its
assumptions are, and exactly how it is implemented. Do not assume that the reader
of your paper is familiar with the method or is convinced that it is appropriate. The
goal of this section is to explain clearly to a nonspecialist what the method is, why it
should be used, and what it can tell us.
Section 3. Present your empirical results and explain why they might be of inter-

est.
Section 4. References following American Economic Review format (e.g., include

author full names, not just abbreviations, and full citations).
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Class meetings and health measures
Wewill plan on holding class in person in Econ 300Mondays andWednesdays 2:00-

3:20. All exams and other assignments will be take-home. All those attending should
be vaccinated, wear masks covering mouth and nose, and pass a self-administered
symptom test before coming to class. Do not come to class if you have any symptoms
such as: fever or chills, cough, shortness of breath or di¢ culty breathing, fatigue,
muscle or body aches, headache, new loss of taste or smell, sore throat, congestion
or runny nose, nausea or vomiting, diarrhea, or if within the last two weeks you have
been exposed to the virus or tested positive to the virus.

Online alternatives
If a student has any symptoms, concerns, or other obstacles to attending any or

all lectures we will follow a hybrid format allowing them to participate. Lectures can
be followed remotely using Zoom as follows:

Meeting ID: 999 6290 3840 Password: fun
https://ucsd.zoom.us/j/99962903840?pwd=c3ZZMzh0SDRKUjkyNHZIdHdwUFo4UT09

We also hope to have a video recording, written transcript, and slides for each
lecture available.

Course schedule (starred readings are most important)

Mon Sep 27 Linear di¤erence equations
*Hamilton (1994a, Chapters 1 and 2)

Wed Sep 29 Stationary ARMA processes
*Hamilton (1994a, Chapters 3 and 4)

Mon Oct 4 Maximum likelihood estimation
*Hamilton (1994a, Chapter 5), DeJong and Whiteman (1993)

Wed Oct 6 Vector autoregressions and economic forecasts
*Hamilton (2022, Chapter 1), Hamilton (1994a, Chapter 11)

Mon Oct 11 Impulse-response functions
*Hamilton (2022, Chapter 2), Hamilton (1994a, Chapter 11), Jordà (2005), Bar-

nichon and Matthes (2018), Plagborg-Møller and Wolf (2021)

Wed Oct 13 State-space models
*Hamilton (1994b), Hamilton (1994a, Chapter 13), Camacho and Perez-Quiros

(2010)
Mon Oct 18 Markov-switching processes
*Hamilton (2016), Hamilton (1994a, Chapter 21)

Wed Oct 20 Introduction to Bayesian analysis
*Hamilton (1994a, Chapter 12), Ferguson (1967, Sections 1.1-1.5), Schervish (1995,

Section 7.4), Doan, Litterman and Sims (1984), Karlsson (2013), Sims and Zha (1998),
Carriero, Clark and Marcellino (2015)
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Mon Oct 25 Numerical Bayesian methods
*Greenberg (2012, Chapters 5-8), Robert and Casella (2013, Chapter 7, Section

9.1, Chapter 12), Smith and Gelfand (1992), Chib and Greenberg (1996), Chib (1995),
Doucet, Godsill and Andrieu (2000), Geweke (1992)

Wed Oct 27 Unit roots [Take-home midterm exam due at the start of class]
*Hamilton (1994a, Chapters 17 and 18), Elliott, Rothenberg and Stock (1996),

Stock (1994), Müller and Norets (2016), Hamilton (2018)

Mon Nov 1 Cointegration and spurious regression
*Hamilton (1994a, Chapters 18-20)

Wed Nov 3 Structural breaks and time-varying parameters
*Primiceri (2005), Del Negro and Primiceri (2015), Andrews (1993), Andrews

(2003), Bai and Perron (1998), Bai and Perron (2003), , Lenza and Primiceri (2020),
Ng (2021), Carriero et al. (2021)

Mon Nov 8 Large data sets
*Stock andWatson (2002), Bai and Ng (2008), Stock andWatson (2016), Bernanke,

Boivin and Eliasz (2005), Pesaran and Chudik (2014), Giannone, Reichlin and Small
(2008), Bańbura, Giannone and Reichlin (2010)

Wed Nov 10 Structural vector autoregressions
*Hamilton (1994a, Chapte4 11), Del Negro and Schorfheide (2004), Christiano,

Eichenbaum and Evans (1999), Plagborg-Møller and Wolf (2021), Baumeister and
Hamilton (2015), Baumeister and Hamilton (2021)

Mon Nov 15 Identi�cation using heteroskedasticity and non-Gaussianity
*Wright (2012), Rigobon (2003), Lewis (2021), De Lathauwer, De Moor and Van-

dewalle (2000), Lanne, Meitz and Saikkonen (2017), Matteson and Tsay (2017), Olea,
Plagborg-Møller and Qian (2021), Antolín-Díaz and Rubio-Ramírez (2018)

Wed Nov 17 Instrumental variables
*Stock and Watson (2012), Mertens and Ravn (2013), Gertler and Karadi (2015),

Känzig (2021), Paul (2020), Plagborg-Møller and Wolf (2021)

Mon Nov 22 Other approaches to identi�cation
Blanchard and Quah (1989), Stock andWatson (2016), Bai and Ng (2013), Bernanke,

Boivin and Eliasz (2005), Gabaix and Koijen (2020)

Wed Nov 24 Bayesian structural inference
*Baumeister and Hamilton (2015), Sims and Zha (1998), Herbst and Schorfheide

(2015)

Mon Nov 29 Using inexact prior information
*Baumeister and Hamilton (2018), Baumeister and Hamilton (2019)

Wed Dec 1 Sign restrictions
*Rubio-Ramirez, Waggoner and Zha (2010), Uhlig (2005), Arias, Rubio-Ramírez

and Waggoner (2018), Baumeister and Hamilton (2015), Wolf (2020)
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Bańbura, Marta, Domenico Giannone, and Lucrezia Reichlin. 2010. �Large
Bayesian Vector Auto Regressions.�Journal of Applied Econometrics, 25(1): 71�92.

Barnichon, Regis, and Christian Matthes. 2018. �Functional Approximation of
Impulse Responses.�Journal of Monetary Economics, 99: 41�55.

Baumeister, Christiane, and James D Hamilton. 2015. �Sign Restrictions,
Structural Vector Autoregressions, and Useful Prior Information.�Econometrica,
83(5): 1963�1999.

Baumeister, Christiane, and James D Hamilton. 2018. �Inference in Structural
Vector Autoregressions When the Identifying Assumptions Are Not Fully Believed:
Re-evaluating the Role of Monetary Policy in Economic Fluctuations.�Journal of
Monetary Economics, 100: 48�65.

Baumeister, Christiane, and James D Hamilton. 2019. �Structural Interpreta-
tion of Vector Autoregressions with Incomplete Identi�cation: Revisiting the Role
of Oil Supply and Demand Shocks.�American Economic Review, 109(5): 1873�
1910.

Baumeister, Christiane, and James D. Hamilton. 2021. �Estimating Structural
Parameters Using Vector Autoregressions.�University of Notre Dame.

4



Bernanke, Ben S, Jean Boivin, and Piotr Eliasz. 2005. �Measuring the Ef-
fects of Monetary Policy: A Factor-Augmented Vector Autoregressive (FAVAR)
Approach.�Quarterly Journal of Economics, 120(1): 387�422.

Blanchard, Olivier Jean, and Danny Quah. 1989. �The Dynamic E¤ects
of Aggregate Demand and Supply Disturbances.� American Economic Review,
79(4): 655�673.

Camacho, Maximo, and Gabriel Perez-Quiros. 2010. �Introducing the Euro-
Sting: Short-Term Indicator of Euro Area Growth.�Journal of Applied Economet-
rics, 25(4): 663�694.

Carriero, Andrea, Todd E Clark, and Massimiliano Marcellino. 2015.
�Bayesian VARs: Speci�cation Choices and Forecast Accuracy.� Journal of Ap-
plied Econometrics, 30(1): 46�73.

Carriero, Andrea, Todd E Clark, Massimiliano Giuseppe Marcellino, and
Elmar Mertens. 2021. �Addressing COVID-19 Outliers in BVARs with Stochastic
Volatility.�CEPR Discussion Paper No. DP15964.

Chib, Siddhartha. 1995. �Marginal Likelihood from the Gibbs Output.� Journal
of the American Statistical Association, 90(432): 1313�1321.

Chib, Siddhartha, and Edward Greenberg. 1996. �Markov Chain Monte Carlo
Simulation Methods in Econometrics.�Econometric theory, 12(3): 409�431.

Christiano, Lawrence J, Martin Eichenbaum, and Charles L Evans. 1999.
�Monetary Policy Shocks: What Have We Learned and to What End?� In Hand-
book of Macroeconomics. Vol. 1, , ed. John B. Taylor andMichael Woodford, 65�148.
Elsevier.

DeJong, David N, and Charles H Whiteman. 1993. �Estimating Moving Av-
erage Parameters: Classical Pileups and Bayesian Posteriors.�Journal of Business
& Economic Statistics, 11(3): 311�317.

De Lathauwer, Lieven, Bart De Moor, and Joos Vandewalle. 2000. �An
Introduction to Independent Component Analysis.�Journal of Chemometrics: A
Journal of the Chemometrics Society, 14(3): 123�149.

Del Negro, Marco, and Frank Schorfheide. 2004. �Priors from General Equi-
librium Models for VARs.�International Economic Review, 45(2): 643�673.

Del Negro, Marco, and Giorgio E Primiceri. 2015. �Time Varying Structural
Vector Autoregressions and Monetary Policy: A Corrigendum.�Review of Eco-
nomic Studies, 82(4): 1342�1345.

Doan, Thomas, Robert Litterman, and Christopher Sims. 1984. �Forecast-
ing and Conditional Projection Using Realistic Prior Distributions.�Econometric
reviews, 3(1): 1�100.

5



Doucet, Arnaud, Simon Godsill, and Christophe Andrieu. 2000. �On Se-
quential Monte Carlo Sampling Methods for Bayesian Filtering.� Statistics and
Computing, 10(3): 197�208.

Elliott, Graham, Thomas J Rothenberg, and James H Stock. 1996. �E¢ cient
Tests for an Autoregressive Unit Root.�Econometrica, 64(4): 813�836.

Ferguson, Thomas S. 1967. Mathematical Statistics: A Decision Theoretic Ap-
proach. Vol. 1, Academic press.

Gabaix, Xavier, and Ralph SJ Koijen. 2020. �Granular Instrumental Variables.�
NBER Working Paper, 28204.

Gertler, Mark, and Peter Karadi. 2015. �Monetary Policy Surprises, Credit
Costs, and Economic Activity.� American Economic Journal: Macroeconomics,
7(1): 44�76.

Geweke, John. 1992. �Evaluating the Accuracy of Sampling-Based Approaches
to the Calculation of Posterior Moments.� In Bayesian Statistics. , ed. José M.
Bernardo, M.J. Bayarri, James O. Berger, A.P. Dawid and A.F.M. Smith, 169�
431. Oxford:Oxford University Press.

Giannone, Domenico, Lucrezia Reichlin, and David Small. 2008. �Nowcast-
ing: The Real-Time Informational Content of Macroeconomic Data.� Journal of
Monetary Economics, 55(4): 665�676.

Greenberg, Edward. 2012. Introduction to Bayesian Econometrics. Cambridge
University Press.

Hamilton, James D. 1994a. Time Series Analysis. Vol. 4, Princeton University
Press.

Hamilton, James D. 1994b. �State-Space Models.�In Handbook of Econometrics.
Vol. 4, , ed. Robert F. Engle and Daniel McFadden, 3039�3080. Elsevier.

Hamilton, James D. 2016. �Macroeconomic Regimes and Regime Shifts.�In Hand-
book of Macroeconomics. Vol. 2, , ed. John B Taylor and Harald Uhlig, 163�201.
Elsevier.

Hamilton, James D. 2018. �Why You Should Never Use the Hodrick-Prescott
Filter.�Review of Economics and Statistics, 100(5): 831�843.

Hamilton, James D. 2022. Vector Autoregressions. Cambridge University Press.

Herbst, Edward P, and Frank Schorfheide. 2015. Bayesian Estimation of DSGE
Models. Princeton University Press.

Jordà, Òscar. 2005. �Estimation and Inference of Impulse Responses by Local Pro-
jections.�American Economic Review, 95(1): 161�182.

6



Känzig, Diego R. 2021. �The Macroeconomic E¤ects of Oil Supply News: Evidence
from OPEC Announcements.�American Economic Review, 111(4): 1092�1125.

Karlsson, Sune. 2013. �Forecasting with Bayesian Vector Autoregression.�In Hand-
book of Economic Forecasting. Vol. 2A, , ed. Graham Elliott and Allan Timmer-
mann, 791�897. Elsevier.

Lanne, Markku, Mika Meitz, and Pentti Saikkonen. 2017. �Identi�cation and
Estimation of Non-Gaussian Structural Vector Autoregressions.�Journal of Econo-
metrics, 196(2): 288�304.

Lenza, Michele, and Giorgio E Primiceri. 2020. �How to Estimate a VAR After
March 2020.�NBER Working Paper, 27771.

Lewis, Daniel J. 2021. �Identifying Shocks via Time-Varying Volatility.�Review of
Economic Studies. forthcoming.

Matteson, David S, and Ruey S Tsay. 2017. �Independent Component Analy-
sis via Distance Covariance.� Journal of the American Statistical Association,
112(518): 623�637.

Mertens, Karel, and Morten O Ravn. 2013. �The Dynamic E¤ects of Personal
and Corporate Income Tax Changes in the United States.�American Economic
Review, 103(4): 1212�47.

Müller, Ulrich K, and Andriy Norets. 2016. �Coverage Inducing Priors in Non-
standard Inference Problems.� Journal of the American Statistical Association,
111(515): 1233�1241.

Ng, Serena. 2021. �Modeling Macroeconomic Variations after Covid-19.� NBER
Working Paper, 29060.

Olea, José Luis Montiel, Mikkel Plagborg-Møller, and Eric Qian. 2021.
�SVAR Identi�cation From Higher Moments: Has the Simultaneous Causality
Problem Been Solved?� Columbia University.

Paul, Pascal. 2020. �The Time-Varying E¤ect of Monetary Policy on Asset Prices.�
Review of Economics and Statistics, 102(4): 690�704.

Pesaran, M Hashem, and Alexander Chudik. 2014. �Aggregation in Large
Dynamic Panels.�Journal of Econometrics, 178: 273�285.

Plagborg-Møller, Mikkel, and Christian K Wolf. 2021. �Local Projections and
VARs Estimate the Same Impulse Responses.�Econometrica, 89(2): 955�980.

Primiceri, Giorgio E. 2005. �Time Varying Structural Vector Autoregressions and
Monetary Policy.�The Review of Economic Studies, 72(3): 821�852.

Rigobon, Roberto. 2003. �Identi�cation Through Heteroskedasticity.�Review of
Economics and Statistics, 85(4): 777�792.

7



Robert, Christian, and George Casella. 2013. Monte Carlo Statistical Methods.
. 2 ed., Springer Science & Business Media.

Rubio-Ramirez, Juan F, Daniel F Waggoner, and Tao Zha. 2010. �Structural
Vector Autoregressions: Theory of Identi�cation and Algorithms for Inference.�
The Review of Economic Studies, 77(2): 665�696.

Schervish, Mark J. 1995. Theory of Statistics. Springer Science & Business Media.

Sims, Christopher A, and Tao Zha. 1998. �Bayesian Methods for Dynamic Mul-
tivariate Models.�International Economic Review, 949�968.

Smith, Adrian FM, and Alan E Gelfand. 1992. �Bayesian Statistics without
Tears: A Sampling-Resampling Perspective.�American Statistician, 46(2): 84�88.

Stock, James H. 1994. �Unit Roots, Structural Breaks and Trends.�In Handbook
of Econometrics. Vol. 4, , ed. Robert F Engle and Daniel McFadden, 2739�2841.
Elsevier.

Stock, James H, and Mark WWatson. 2002. �Forecasting Using Principal Com-
ponents from a Large Number of Predictors.�Journal of the American Statistical
Association, 97(460): 1167�1179.

Stock, James H, and Mark W Watson. 2012. �Disentangling the Channels of
the 2007-2009 Recession.�Brookings Papers on Economic Activity, 43(1): 81�156.

Stock, James H, and Mark W Watson. 2016. �Dynamic Factor Models, Factor-
Augmented Vector Autoregressions, and Structural Vector Autoregressions in
Macroeconomics.� In Handbook of Macroeconomics. Vol. 2, , ed. John B. Taylor
and Harald Uhlig, 415�525. Elsevier.

Uhlig, Harald. 2005. �What Are the E¤ects of Monetary Policy on Output? Re-
sults From an Agnostic Identi�cation Procedure.�Journal of Monetary Economics,
52(2): 381�419.

Wolf, Christian K. 2020. �SVAR (Mis) Identi�cation and the Real E¤ects of Mon-
etary Policy Shocks.�American Economic Journal: Macroeconomics, 12(4): 1�32.

Wright, Jonathan H. 2012. �What Does Monetary Policy Do to Long-Term Interest
Rates at the Zero Lower Bound?�The Economic Journal, 122(564): F447�F466.

8


