Adaptive Learning as a Propagation Mechanism*

Stefano Eusepi Bruce Preston'
Federal Reserve Bank of New York Columbia University
and

Federal Reserve Bank of New York
February 15, 2007

ABSTRACT

*The views expressed in the paper are those of the authors and are not necessarily reflective of views at
the Federal Reserve Bank of New York or the Federal Reserve System. The usual caveat applies.

"Department of Economics, Columbia University, 420 West 118th St. New York NY 10027. E-mail:
bp2121@columbia.edu



Dynamic stochastic general equilibrium models of the business cycle often rely heavily on
unobserved exogenous shocks to match the volatility and persistence of observed macroeco-
nomic data. This reflects the weak amplification and propagation mechanism inherent of these
models. Both in real and monetary models of business cycle fluctuations, model foundations
have been enriched by adding various frictions — such as adjustment costs to investment and
pricing decisions and habit formation in consumption and decision delays— to enhance the
amplitude and persistence of internal propagation of exogenous disturbances.

In this paper we explore the role of adaptive learning as a potential amplification and
propagation mechanism of shocks. We consider a simple RBC model, augmented with cost
complementarities in the production of consumption and investment goods. As shown in
Beaudry and Portier (2006) this simple modification of the benchmark RBC framework en-
genders the possibility of expectations-driven business cycles. Economic agents are assumed
to have incomplete knowledge about the economic environment and therefore do not know
the true structural model determining aggregate variables. As in Marcet and Sargent (1989)
and Evans and Honkapohja (2001), agents forecast the set of state variables relevant to their
decision problems beyond their control using a-theoretical regression models.

The agents’ learning process renders the model self-referential: the evolution of firm and
household beliefs influence the actual realizations of observed macroeconomic variables so
that learning induces time variation in the data generating process. Because expectations are
not well anchored as in a rational expectations analysis of the model, shifts in expectations
(changing beliefs) may provide a plausible source of business cycle fluctuations.

In the model, productivity shocks represent the exogenous driving force of business cycle.
In the absence of learning the model displays a weak propagation mechanism, as shown for
example in Cogley and Nason (1995). We first evaluate the role that cost complementarities
and adjustment costs to investment have in enhancing the role of learning as a propagation
mechanism and also evaluate whether learning alone serves to generate sufficient persistence
in model dynamics. To do so, we establish a connection between the local stability properties
of the model under learning (E-Stability) and the asymptotic distribution of agents beliefs

in the simulated economy. The role of different parameters in the model in the dispersion of



agents beliefs is evaluated. We then determine the effects of the dispersion of beliefs on the
volatility and persistence of the data generating process in the model.

Finally, following Smith (1993), we estimate the model using indirect inference methods.
The empirical implications of the model both under learning and rational expectations are
explored. Furthermore, we test the relative importance of various model frictions and learning

dynamics in capturing the volatility and persistence of observed macroeconomic data.
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