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DSGE Models and the data: Methods and Problems
BSSM, June 2007
Fabio Canova

ICREA-UPF, AMeN and CEPR

Outline
The course presents a self contained exposition of systemwide methods to study DSGE mod-
els.
It is assumed that participants are familiar with the following topics:
(a) Current basic models used in dynamic macro, monetary economics, international eco-
nomics and international finance.
(b) Working knowledge of Matlab programming language.

The lectures for this course are based on chapters 2, 3, 6 and 9 to 11 of my book: Methods
for Applied Macroeconomic Research, Princeton University, Press, 2007.

Slides of the presentations will be available shortly before the course at the CREI BSSM
homepage. No material will be disctribuited in class.

Sample codes implementing some of the techniques discussed in the lectures will be pro-
vided be posted. Practice session will illustrate the mechanics of the codes. Some discussion
of the Dynare package will also be presented.

Program
Monday June 25, 2007 Review of log-linear and second order approximations to solutions of
DSGE models and preliminary treatment of the data.
Tuesday, June 26, 2007: Maximum likelihood estimation of DSGE models
Wednesday, June 27, 2007: Introduction to Bayesian methods and posterior simulators
Thursday, June 28, 2007: Bayesian methods for DSGE models
Friday, July 29: Forecasting and evaluation of DSGE models
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Topics covered and reading list
1) Solution of DSGE models and data treatment
• Dynamic Programming and Lagrange Multipliers

• Linear and second order methods

• Detrending/filtering for calibration and estimation

References

• Cooley, T. (1995) (ed.) Frontiers of Business Cycle Research, Princeton University Press.

• Marimon and Scott (1999) (eds.) Computational Methods for the Study of Dynamic Economies,
Oxford University Press.

• King, R., Plosser, C. and Rebelo, S. (1988), Appendix to ”Production, Growth and Business
Cycle:I The Basic Neoclassical models”, University of Rochester, working paper

• Klein, P. (2000) ” Using the generalized Schur form to solve a multivariate linear rational

expectations model”, Journal of Economic Dynamics and Control, 24, 1405-1423.

• Uhlig, H. (1999) A methods for Analyzing Nonlinear Dynamic Stochastic Models Easily

in Marimon, R. and Scott A. (eds.) Computational Methods for the Study of Dynamic

Economies, Oxford University Press.

• Schmitt-Grohe, S. and Uribe, M. (2004) ” Solving Dynamic General Equilibrium Models

using Second Order Approximation to the Policy function”, Journal of Economic Dynamics

and Control, 28, 755-775

• Baxter, M. and King, R., (1999), ”Measuring Business Cycles: Approximate Band-Pass
Filters for Economic Time Series”, Review of Economics and Statistics, 81, 575-593.

• Canova, F., (1998), ”Detrending and Business Cycle Facts”, Journal of Monetary Economics,
41, 475-540.

• Christiano, L. and J. Fitzgerard (2003) The Band Pass Filter, International Economic Review

• Hodrick, R. and Prescott, E. (1997) ”Postwar Business Cycles, An Empirical Investigation”,
Journal of Money Banking and Credit, 29, 1-16.

• King, R. and Rebelo, S., (1993), ”Low Frequency Filtering and Real Business Cycles”, Journal
of Economic Dynamics and Control, 17, 207-231.
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• Pagan, A. and Harding, D. (2002), ”Dissecting the Cycle: A Methodological Investigation”,
Journal of Monetary Economics, 49, 365-381.

• Ravn, M and Uhlig, H. (2002), On adjusting the HP filter for the frequency of Observations,

Review of Economics and Statistics, 84, 371-375.

2 Maximum likelihood estimation
• State space models and Kalman filter

• Prediction error decomposition and numerical tips

• Application to DSGE models

References

• Hamilton, J. (1994), Time Series Models, Princeton University Press.

• Altug, S. (1989), ”Time to build and Aggregate Fluctuations: Some New Evidence”,
International Economic Review, 30, 883-920.

• (*) Kim, J. (2000) Constructing and Estimating a realistic Optimizing Model of Mon-
etary Policy, Journal of Monetary Economics, 45, 329-359

• Ireland, P. (2000) Sticky Price Models and the Business Cycle: Specification and Sta-
bility, Journal of Monetary Economics, 47, 3-18.

• (*) Ireland, P. (2004) A method for taking Models to the data, Journal of Economic
Dynamics and Control, 28, 1205-1226.

• Ireland, P. (2001) ”Technology Shocks and the Business Cycle: An Empirical Investi-
gation”, Journal of Economic Dynamics and Control, 703-719.

• (*) Kurmann, A. (2003) ML estimation of Dynamic Stochastic Theories with an Ap-
plication to New Keynesian Pricing, University of Quebec at Montreal.

• Linde’, J. (2005), ”Estimating New Keynesian Phillips curve: A Full Information max-
imum likelihood”, Journal of Monetary Economics.

3 Introduction to Bayesian methods and posterior assimilators

• Preliminaries : Bayes Theorem, Prior Selection, Nuisance Parameters

• Normal approximations
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• Acceptance and Importance Sampling

• MCMC methods (Gibbs sampler and Metropolis-Hastings)

• Prior Robustness

References

• Berger, J. and Wolpert, R. (1998), The Likelihood Principle, Institute of Mathematical Sta-
tistics, Hayward, Ca., 2nd edition

• Bauwens, L., M. Lubrano and J.F. Richard (1999) Bayesian Inference in Dynamics Econo-
metric Models, Oxford University Press.

• Gelman, A., J. B. Carlin, H.S. Stern and D.B. Rubin (1995), Bayesian Data Analysis, Chap-
man and Hall, London.

• Poirier, D. (1995) Intermediate Statistics and Econometrics, MIT Press.

• Koop, G. (2004) Bayesian Econometrics.

• Zellner, A. (1971) Introduction to Bayesian Inference in Econometrics, Wiley and Sons

• Robert, C. and Casella, G. (2003) Monte Carlo Statistical Methods, Springer Verlag.

• Canova, F. and Pappa, E. (2007) Price Differential in Monetary Union: the role of fiscal
shocks, Economic Journal.

• Kass, R. and Raftery, A (1995), Empirical Bayes Factors, Journal of the American Statistical
Association, 90, 773-795.

• Sims, C. (1988) ” Bayesian Skepticism on unit root econometrics”, Journal of Economic

Dynamics and Control, 12, 463-474.

• Casella, G. and George, E. (1992) Explaining the Gibbs Sampler American Statistician, 46,
167-174.

• Chib, S. and Greenberg, E. (1995) Understanding the Hasting-Metropolis Algorithm, The
American Statistician, 49, 327-335.

• Chib, S. and Greenberg, E. (1996) Markov chain Monte Carlo Simulation methods in Econo-
metrics, Econometric Theory, 12, 409-431.
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• Geweke, J. (1995) Monte Carlo Simulation and Numerical Integration in Amman, H., Kendrick,
D. and Rust, J. (eds.) Handbook of Computational Economics Amsterdaam, North Holland,

731-800.

• Geweke, J. (1998) Using Simulation methods for Bayesian Econometric Models: Inference,
Development and Communication, University of Iowa, manuscript.

• Smith, A.F.M. and Roberts, G.O, (1993), ”Bayesian Computation via the Gibbs sampler and
related Markov Chain Monte Carlo methods” Journal of the Royal Statistical Society, B, 55,

3-24.

• Tierney, L (1994) Markov Chains for Exploring Posterior Distributions (with discussion),
Annals of Statistics, 22, 1701-1762.

4 Bayesian estimation of DSGE models

• Bayesian DSGE models

• Comparison with ML/ GMM/VAR approaches

• Identification problems in DSGE

• Examples
References

• An, S and Schorfheide, F. (2007) Bayes analysis of DSGE models, Econometric Reviews.

• Canova, F. (2001), Validating two DSGE monetary models with VARs, CEPR working pa-
per.

• Hansen, L. and Sargent, T.(1998), Recursive linear Models of Dynamic Economies, Princeton
University Press.

• Altug, S. (1989) ”Time Build and Aggregate Fluctuations”, International Economic Review.

• Kim, J. (2000) ”Maximum likelihood estimation of a sticky price model”, Journal of Monetary
Economics.

• Ireland, P, (2004) ”A method for taking Models to the Data”, Boston College, Journal of

Economic Dynamics and Control.

• Ireland, P. (2001) ”Technology Shocks and the Business Cycle: An Empirical Investigation”,
Journal of Economic Dynamics and Control, 703-719.
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• Lubik, T. and Schorfheide, F. (2005) A Bayesian look at New open EconomyMacroeconomics,
in Gertler, M. and Rogoff, K. (eds) NBER Macro annual.

• Primiceri, G. and Justianiano, A. (2005), ”The time varying volatility of Macroeconomic
Fluctuations”, Northwestern University, manuscript.

• Smets, F. and R. Wouters (2002) An Estimated Stochastic DSGE model of the Euro Area,
Journal of the European Economic Association.

• Schorfheide, F. (2000) Loss function based evaluation of DSGE models, Journal of Applied
Econometrics

• Fernandez-Villaverde, J. and Rubio-Ramirez, J. (2004), ”Comparing Dynamic Equilibrium
Models to the data: A Bayesian Approach, Journal of Econometrics

• Ruge-Murcia, F. (2002) Methods to Estimate Dynamic Stochastic General Equilibrium Mod-
els, UCSD working paper 2002-46.

• De Jong, D., B. Ingram, C. Whitemann (2000) A Bayesian Approach to Dynamic Macroeco-
nomics Journal of Econometrics, 98, 203-223.

• Otrok, C. (2001), ”On Measuring the welfare costs of Business Cycles” Journal of Monetary
Economics, 47, 61-92.

• Adolfson, M, Laseen, S., Linde, J. and Villani, M. (2005) ”Bayesian Estimation of an Open
Economy DSGE model with Incomplete pass-thorugh”, manuscript.

• De Waque, G. and Wouters, R (2005) ”Estimating a two country DSGE model, Bank of

Belgium manuscript.

• Canova, F. (2005) Monetary Policy and the evolution of the US economy: 1948-2002, man-
uscript.

• Canova, F. and Sala, L. (2005) Back to square one: Identification issues in DSGE models,
IGIER manuscript.

• Gali, J. and Rabanal, P. (2004) Technology Shocks and Aggregate Fluctuations: How well
does the RBC model fit post was Us data?, NBER Macroeconomic Annual.

• Rabanal, P. and Rubio-Ramirez, J. (2004) Comparing New Keynesian Methods in the Euro
area: A Bayesian Approach, Fed of Atlanta, manuscript .
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5 Evaluation and forecasting with Bayesian DSGE models

• Statistical and economic evaluation

• Unconditional and Conditional forecasting

References

• Kapetanios, G. A. Pagan, A. Scott (2007) Making a match: Combining theory and evidence
in policy oriented macroeconomic modelling, Journal of Econometrics, 136, 565-594.

• Canova, F. (1994), Statistical inference in calibrated models, Journal of Applied Economet-
rics,

• Pagan, A. (2003) Report on modelling and forecasting at the bank of England, Bank of
England, Quarterly Bulletin, Spring, 1-29.

• Sims, C. (2002) The role of Models and Probabilities in the Monetary Policy Process, Brook-
ing papers on Economic Activity, 2, 1-45

• Del Negro, M. and Schorfheide, F. (2006) Forming priors for DSGE Models, Fed of Atlanta
working paper, 2006-16

• Del Negro, M. and Schorfheide, F. (2005) Monetary policy analysis with potentially misspec-
ified models , Fed of Atlanta working paper, 2005-26

• Del Negro, M. and Schorfheide, F., Smets, F. and Wouters, R (2004) On the fir and Fore-
casting performance of New Keynesian models,, Fed of Atlanta working paper, 2004-32

• Waggoner, D. and T. Zha (2003) Conditional Forecasts in Dynamic Multivariate Models,
Review of Economics and Statistics.


