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ABSTRACT

We perform an empirical evaluation of the role of capacity utilization in business cycle
fluctuations. We first document the relation between capacity utilization and business
cycle fluctuations in historical data and then verify whether these empirical features can
be explained by a dynamic general equilibrium environment with variable rates of capacity
utilization and realistic stochastic processes for the model’s forcing variables. In this evalu-
ation, we use two measures of the business cycle: output growth and the cyclical component
of output. We find that, for both historical data and our theoretical economy, capacity
utilization is procyclical, a coincident indicator of the cyclical component of output, but
a lagging indicator of the growth rate of output. We also find that capacity utilization is
much more correlated with the cyclical component of output than with output growth.
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Introduction

In this essay, we study the role of capacity utilization in business cycle fluctuations. Our
study has two objectives. First, we document the role of capacity utilization in observed
business cycle fluctuations using historical data. To perform this, we mainly employ dy-
namic cross-correlations between capacity utilization and a measure of the business cycle.
These correlations succinctly summarize the dynamics of the business cycle and capacity
utilization. In particular, they are useful to assess whether capacity utilization represents
a lagging, coincident, or leading indicator of the business cycle. Second, we verify whether
these empirical features can be explained by an economic environment with variable ca-
pacity utilization rates and realistic stochastic processes for the model’s forcing variables.
To this end, we formally test whether dynamic correlations predicted by a dynamic general
equilibrium model with variable rates of capacity utilization are identical to those observed
in actual data.

To fulfill these goals, we compute dynamic cross-correlations between a measure of
capacity utilization and two measures of the business cycle. Our measure of capacity uti-
lization is proxied by Burnside and Eichembaum’s (1996) measure of capital utilization.
This measure differs from official data in that it is explicitly derived from a theoretical
economy. We employ it for two reasons. First, existing series of the rate of capacity uti-
lization suffer from substantial measurement errors (Shapiro, 1989). Second, this measure
is consistent the notion of capacity utilization used in our theoretical exercise. Follow-
ing the real business cycle (RBC) literature, our measure of the business cycle focuses
entirely on output.! Our first measure of the business cycle is output growth, which is
widely used to describe aggregate fluctuations at the business cycle frequency. In this

case, cross-correlations can be computed from sample estimates. These measures, how-

1 In the empirical literature, the business cycle is defined in terms of a reference series. This series

usually involves a weighted average of coincident indicators. For a good discussion of these issues see Stock
and Watson (1990) and Zarnowitz (1992).



ever, tend to confuse trend and cyclical components of series such as output (Zarnowitz.
1992) Accordingly, our second measure captures exclusively the cyclical movements of
output. These movements are extracted by applying the trend-cycle decomposition de-
velopped by Beveridge and Nelson (1981). We employ this decomposition for a number
of reasons. First, this approach has been shown to be effective at dating the business
cycle and at identifying which aggregates are lagging, coincident, and leading indicators of
the business cycle (Beveridge and Nelson 1981). Second, this approach has been recently
emphasized in the RBC literature (Rotemberg and Woodford 1996). Under this approach.
however, cross-correlations can only be calculated from a specific stochastic process. Us-
ing the theoretical economy as a guide, the process corresponds to an unrestricted vector
autoregression (VAR) that includes stationary movements of capacity utilization. output

as well as the model’s forcing variables.

We compute actual correlations for both measures of the business cycle using the unre-
stricted VAR directly estimated from historical series. Interestingly, this process produces
correlations between capacity utilization and output growth that closely match sample
estimates. We then calculate predicted correlations from a restricted VAR. This restricted
VAR is generated from the theoretical economy and a stochastic process.for its forcing
variables. The theoretical economy is similar to that of Burnside and Eichenbaum’s (1996)
environment with variable rates of capital utilization. It produces forward-looking deci-
sion rules that are used to compute moments of interests relating capacity utilization to
the business cycle. To perform these computations, however, each decision rule must be
expressed in terms of observables. This requires a specification of the stochastic process
to construct the expectation of future forcing variables appearing in the forward-looking
decision rules. A simple specification search selects our unrestricted VAR estimated on
historical series as the stochastic process for forcing variables. Such a specification corre-
sponds to a process that permits the incorporation of more shocks than forcing variables

(King and Watson 1996; Boileau and Normandin 1997).
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The role of capacity utilization has been the focus of several recent macroeconomic
analysis. In empirical studies, researchers argue that capacity utilization plays an impor-
tant role in business cycle fluctuations. It explains about half of the cyclicality of the
Solow residual in U.S. manufacturing (Basu and Kimball 1997), it is a coincident indicator
of the business cycle (Stock and Watson 1990), and it is a leading indicator of inflation
(Staiger, Stock, and Watson 1997 and Corrado and Mattey 1997 ). In more theoretical
studies, researchers conclude that the inclusion of capacity utilization is important for
understanding the business cycle. Variable rates of capacity utilization amplify business
cycle shocks (Burnside and Eichenbaum 1996), transmit these shocks through the economy
(Greenwood, Hercowitz, and Huffman 1988), propagate them through time (Burnside and
Eichenbaum 1996), and also explain why some economic aggregates are leading indicators

of the business cycle (e.g. Bils and Cho 1994).

In this context, our study contributes to the RBC literature in two ways. First, in the
spirit of Rotemberg and Woodford (1996), we devote a special attention to a more adequate
of the business cycle. This might be crucial in verifying the common wisdom that capacity
utilization is a coincident indicator of the business cycle. Second, we extend the analysis
of capacity utilization initiated in Greenwood, Hercowitz, and Huffman (1988), Bils and
Cho (1994), and Burnside and Eichenbaum (1994. 1996) by using more flexible stochastic
processes for forcing variables. As convincingly advocated by King and Watson (1996).
this permits a more realistic description of the temporal evolution of forcing variables, and

should improve the model’s predictions.
Our main results are as follows. First, we find that actual capacity utilization is pro-
cyclical. In particular, capacity utilization is highly correlated with the cyclical component

of output, much more so than with output growth. We estimate the actual contemporane-



