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Course in Bayesian Methods for VAR and DSGE Models
BSSM, July 2005
Fabio Canova

Outline
The course present a self contained exposition of Bayesian methods applied to reduced form (VAR)
and structural (DSGE) models.
It is assumed that participants are familiar with:

(a) Solution methods for DSGE, mainly log-linear approximations.
(b) VAR techniques, in particular identification and calculation of standard errors of impulse re-
sponses and variance decompositions
(c) Notions of classical asymptotic theory, mainly consistency /asymptotic normality.
(d) Current models used in dynamic macro theory and
(e) RATS and Matlab programming languages.

Lectures are based on chapters 8 to 10 and the appendix of my forthcoming book: Methods for
applied Macroeconomic Research. Copy of the chapters will be posted on my homepage and will
be available at the beginning of the course. Practices are based on sample codes which I wrote and
implement some of the techniques discussed in the lectures. They will also be posted on the same
page. Those uncomfortable with any of (a)-(b)-(c) may want to use chapters 1, 2 and 4 of my book
as references.

Program
1) Introduction to Bayesian Methods (1 lecture)

• Preliminaries : Bayes Theorem, Prior Selection, Nuisance Parameters

• Inference, Uncertainty, Confidence Intervals, (Asymptotic) Normal Approximation, Multiple mod-
els, Testing models, Forecasting.

• Hierarchical and Empirical Bayes Models, Meta-analysis.

References

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

• Berger, J. (1985), Statistical Decision Theory and Bayesian Analysis, Springer and Verlag.
• Bauwens, L., M. Lubrano and J.F. Richard (1999) Bayesian Inference in Dynamics Econometric
Models, Oxford University Press.
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• Gelman, A., J. B. Carlin, H.S. Stern and D.B. Rubin (1995), Bayesian Data Analysis, Chapman and
Hall, London.

• Jeffreys, (1966) Theory of Probability (3rd edition), Oxford, Clarendon.
• Poirier, D. (1995) Intermediate Statistics and Econometrics, MIT Press.
• Zellner, A. (1971) Introduction to Bayesian Inference in Econometrics, Wiley and Sons
• Box, G. and Tiao, G. (1973) Bayesian Inference in Statistical Analysis, Wiley and Sons
• Angeloni, I. Kashayp, A., Mojon, B., Terlizzese, D. (2001), Monetary Transmission in the Euro area:
where do we stand, ECB working paper 114.

• Carlin B.P. and Gelfand, A.E, Smith, A.F.M (1992) Hierarchical Bayesian Analysis of change point

problem, Journal of the Royal Statistical Society, C, 389-405.

• Canova, F. and Pappa, E. (2003) Price Differential in Monetary Union: the role of fiscal shocks,
forthcoming Economic Journal.

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

• Koop, G., Osiewalski, J. and Steel, M. (2000) “Modelling the Sources of Output Growth in a Panel of
Countries”, Journal of Business and Economic Statistics, 18, 284-299.

• Morris (1983) ”Parametric Empirical Bayes Inference: Theory and Applications” Journal of the Amer-
ican Statistical Association, 78, 47-59.

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

and Control, 12, 463-474.

2) Posterior Simulators and Robustness (1 lecture)

• Acceptance and Importance Sampling

• MCMC methods (Gibbs sampler and Metropolis-Hastings)

• Prior Robustness

References

• 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.
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• Chib, S. and Greenberg, E. (1996) Markov chain Monte Carlo Simulation methods in Econometrics,
Econometric Theory, 12, 409-431.

• Chib, S. (1996) Calculating Posterior Distributions and Model Estimates in Markov Mixture Models,
Journal of Econometrics, 75, 79-98.

• 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, Develop-
ment 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.

3) Bayesian VARs (1.5 lectures)

• Likelihood function for an M variable VAR(p)

• Priors for VARs: General priors, Minnesota (Litterman) Prior, DSGE prior

• Structural BVAR models

• Time Varying coefficients-state space BVAR

• Dynamic Panels and Panel VARs

References

• Lutkepohl, H., (1991), Introduction to Multiple Time Series Analysis, Springer and Verlag.
• Ballabriga, C. (1997) ”Bayesian Vector Autoregressions”, manuscript.
• Binder, M., Hsiao, C. and Pesaran, H. (2001) ”Estimation and Inference in Short Panel VAR with

Unit Roots and Cointergration”, University of Maryland, manuscript.

• Canova, F. and Ciccarelli, M., (2004), ”Forecasting and Turning Point Prediction in a Bayesian Panel
VAR model”, Journal of Econometrics.

• Canova, F. and Ciccarelli, M., (2002), ”Panel Index Bayesian VAR: Specification, Estimation, Fore-
casting and Leading Indicators”, CEPR working paper.
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• Canova, F., Ciccarelli, M. and Ortega, E. (2003), ”Similarities and Convergence in G-7 Cycles”,
forthcoming, Journal of Monetary Economics

• Canova, F. (1992) ” An Alternative Approach to Modelling and Forecasting Seasonal Time Series ”
Journal of Business and Economic Statistics, 10, 97-108.

• Canova, F. (1993a) ” Forecasting time series with common seasonal patterns”, Journal of Economet-
rics, 55, 173-200.

• Canova, F. (1993b) Forecasting exchange rates with a Bayesian time-varying coefficient model, Journal
of Economic Dynamics and Control, 17, 233-261. .

• Canova, F. (2004) Testing for Convergence Club: A Predictive Density Approach, International Eco-
nomic Review.

• Canova, F. and Gambetti, L. (2004) Structural Changes in the US economy: bad luck or bad policy,
manuscript.

• Carlin, B., Polsom, N. and Stoffer, D. (1992)”A Monte Carlo Approach to nonnormal and nonlinear
state-spae modelling”, Journal of the American Statistical Association, 87, 493-500

• Cogley, T. Morozov, S. and Sargent, T. (2002) Bayesian Prediction Intervals in Evolving Monetary
Systems, manuscript.

• Chib, S. and Greenberg, E. (1996) Markov chain Monte Carlo Simulation methods in Econometrics,
Econometric Theory, 12, 409-431.

• Clark (1973) Subordinated Stochastic Process Model with Finite Variance for Speculative Prices,
Econometrica, 41, 136-156.

• Cooley, T. and Prescott, E. (1973) ”Estimation in the Presence of Stochastic Parameter Variation”,
Econometrica, 44, 167-184.

• Del Negro, M. and F. Schorfheide (2004), ” Priors from General Equilibrium Models for VARs”,

International economic Review

• Doan, T., Litterman, R and Sims, C. (1984) ”Forecasting and Conditional Projection Using Realistic
Prior Distributions”, Econometric Reviews, 3, 1-100

• Doan, T. (2000) Rats 5.0 Manual, Estima, Il.
• Gambetti, L. (2003) State and Time Dependent monetary Policy, UPF manuscript.
• Holtz Eakin, D., W. Newey, H. Rosen (1988), ” Estimating Vector Autoregression with Panel data”,
Econometrica, 56, 1371-1395.

• Kadiyala, R. and Karlsson, S. (1997) Numerical methods for estimation and Inference in Bayesian
VAR models, Journal of Applied Econometrics, 12, 99-132.
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• Koop, G.(1996) “Bayesian Impulse responses”, Journal of Econometrics, 74, 119-147.
• Ingram, B. and Whitemann, C. (1994), ”Supplanting the Minnesota prior. Forecasting macroeconomic
time series using real business cycle priors, Journal of Monetary Economics, 34, 497-510.

• Lindlay, D. V. and Smith, A.F.M. (1972) ”Bayes Estimates of the Linear Model”, Journal of the Royal
Statistical Association, Ser B, 34, 1-18.

• Robertson, J. and Tallman, E. (1999), ’Vector Autoregressions: Forecasting and Reality”, Federal
Reserve Bank of Atlanta, Economic Review, First quarter, 4-18.

• Swamy, P.(1970) ” Efficient Inference In a Random Coefficients Regression Model”, Econometrica, 28,
311-323.

• Sims, C. and Zha T. (1998) “Bayesian Methods for Dynamic Multivariate Models”, International
Economic Review, 39, 949-968.

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

• Waggoner and T. Zha (2000) A Gibbs Simulator for Restricted VAR models, Fed of Atlanta, working
paper 2000-3.

• Zellner, A., Hong, (1989) Forecasting International Growth rates using Bayesian Shrinkage and other
procedures, Journal of Econometrics, 40, 183-202.

• Zha, T. (1999) ”Block Recursion and Structural Vector Autoregressions”, Journal of Econometrics,
90, 291-316.

4) Bayesian estimation of DSGE models (1.5 classes)

• Bayesian DSGE models

• Comparison with with ML/ GMM/VAR approaches

References

• Canova, F. (2001), Validating two DSGE monetary models with VARs, CEPR working paper.
• Linde, J. (2003) A ML estimation of New Keynesian Philips curve, Riksbank manuscript.
• Harvey, C. (1991), Regression Analysis of Time Series, Halstead Press.
• Hamilton, J. (1994), Time Series Models, Princeton University Press.
• Hansen, L. and Sargent, T.(1998), Recursive linear Models of Dynamic Economies, Princeton
University Press
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• 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, (1999) ”A method for taking Models to the Data”, Boston College, forthcoming,
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.

• Neri, S. (2002), ”Agency Models vs. Sticky prices: a comparison”, Bank of Italy manuscript.
• Smets, F. and R. Wouters (2002) An Estimated Stochastic DSGE model of the Euro Area, Journal of
the European Economic Association.

• Schorfheide, F. (2001) Loss function based evaluation of DSGE models, Journal of Applied Economet-
rics

• Fernandez-Villaverde, J. and Rubio-Ramirez, J. (2001), ”Comparing Dynamiuc Equilirium Models to

the data, University of Pensylvania, manuscript.

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

• Del Negro, M. and Schorfheide, F. (2004) Priors from General Equilibrium Models for VARs, Inter-

national Economic Review.

• De Jong, D., B. Ingram, C. Whitemann (2000) A Bayesian Approach to Dynamic Macroeconomics

Journal of Econometrics, 98, 203-223.

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

• Caivano, M. (2003), ” Testing the fiscal theory of the price level”, UPF manuscript.
• Del Negro, M, Schorfheide, F., Smets, F. and Wouters, R (2005) ”On the fit and forecasting perfor-
mance of New-Keynesian Models”, manuscript.

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

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


