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On the Contribution of Technology Shocks
to Business Cycles

S. Rao Aiyagari*
Research Officer
Research Department
Federal Reserve Bank of Minneapolis

The paper "Time to Build and Aggregate Fluctuations" by
Kydland and Prescott (1982) has led to a controversy in
the literature on business cycles concerning the extent to
which technology shocks are responsible for aggregate
fluctuations in the U.S. economy. Prescott (1986b, p. 29)
has suggested that "technology shocks account for more
than half the fluctuations in die postwar period, with a
best point estimate near 75 percent." Since then, several
people have questioned this conclusion and suggested that
the contribution of technology shocks is much lower than
the figure calculated by Prescott.1
The policy importance of figuring out the relative contribution of different sources of economic fluctuations
arises from the following considerations. Sometimes the
choice of a policy instrument can depend on the relative
contribution of different shocks to fluctuations.3 Sometimes the exact nature of a desirable policy rule can depend on the nature of shocks. That is, how government
policy variables should respond to observable variables
like output and investment can depend on whether fluctuations are due to technology shocks or some other shocks.4
If the root sources of fluctuations are not observable directly (unlike, say, the weather) or indirectly, then the
government has to solve a signal extraction problem to
determine optimal government policy. The solution of any
signal extraction problem depends on the relative contribution of different sources of fluctuations to observables.5
Therefore, it becomes important to determine the contribution of different shocks to economic fluctuations.
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1
Summers (1986) offers a particularly blunt and negative assessment of Prescott's
conclusion, suggesting that it is plagued by various types of measurement errors and
that the true contribution of technology shocks is probably very small and may even be
zero. Since then, several researchers—including Hall (1987,1988), Eichenbaum (1991),
and Burnside, Eichenbaum, and Rebelo (1993)—have also argued that Prescott's measure of the importance of technology shocks is very imprecise and may be too high.
2
Of course, I am presuming that there are some market imperfections which make
some government policy other than laissez-faire desirable. I should note that the models
of Kydland and Prescott (1982) and Prescott (1986a) are of competitive market economies in which aggregatefluctuationsare socially optimal. The models of some of their
critics who argue that the contribution of technology shocks is much lower than that
calculated by Prescott have the same feature. Hence there is no useful role for policy
in any of these models. I am also presuming thatfluctuationsare not the result of random variations in government policy variables unrelated to economic variables. If this
were not the case, then the solution to the policy problem would seem simple. Since
it is hard to imagine how such government policy shocks can contribute to welfare, it
seems desirable to eliminate them entirely or at least follow appropriate procedures to
minimize such policy shocks.
3
For example, in an IS/LM model, Poole (1970) shows that whether the monetary
authority should use a money supply rule or an interest rate rule depends on the relative
variances of shocks to the IS curve (like animal spirits, saving propensity, government
consumption, or taxes) and the LM curve (like liquidity preference shocks).
4
For example, consider an economy in which lump-sum taxes are not feasible and
revenues must be raised by a proportional labor income tax. In such an economy, a policy to smooth taxes over time is very likely to be desirable. However, whether the policy should be procyclical or countercyclical can depend on whether thefluctuationsare
due to changes in government consumption or changes in technology and may also
depend on whether or not changes in technology are highly persistent.
5
Lucas (1972) was the first to use a signal extraction model of optimal behavior
at the individual level to explain the positive comovement of prices and output known
as the Phillips curve. In his model, individuals observe only the price level and cannot
tell if a movement in the price level is due to a monetary shock or a supply shock.
Their labor supply decision depends on the price level, and the decision rule depends
on the relative variances of these two shocks. Consequently, movements in the monetary shock lead to movements in the price level and thereby to movements in labor
supply and output.

S. Rao Aiyagari
Technology Shocks

In this article, I will argue that the various measures of
the contribution of technology shocks to business cycles
calculated using the real business cycle (RBC) modeling
method are not supported by corroborating evidence. I
should emphasize that this criticism is not specifically
against the number put forth by Prescott but applies to
most such studies regardless of whether the particular
number they yield is large or small. One—or none—of
these numbers may be right, but there is no way to know
based solely on the properties of these models and the
data.
Then I will describe a different and much simpler
method for calculating the extent to which technology
shocks contribute to business cycles, which is the main focus of my article. This method is designed to take account
of facts concerning the productivity/labor input correlation
and the variability of labor input relative to output and has
the following implications:
• Under the standard assumptions of competitive markets, no external economies of scale, and no measurement errors,
> Either the contribution of technology shocks must
be large (at least 78 percent), or the predictions
concerning the productivity/labor input correlation
and the variability of labor input relative to output
will be incorrect.
> A large magnitude of the aggregate intertemporal
labor supply elasticity is not necessary for explaining the observed fluctuation in labor input. Hence
some of the work in RBC modeling that has attempted to modify the basic growth model by increasing the intertemporal labor supply elasticity
has been quite unnecessary. Instead, work should
have focused on incorporating shocks other than
technology into these models.
> Contrary to the argument of Eichenbaum (1991),
the contribution of technology shocks can be estimated fairly precisely.
• The point estimate of the contribution of technology
shocks can be lower than 78 percent under alternative
assumptions involving imperfect competition, external economies of scale, overtime wage premiums,
and measurement errors (especially systematic errors
in measuring labor input) while still resulting in correct predictions for the productivity/labor input correlation and the variability of labor input relative to
output.

In view of the second implication, the argument of Prescott's critics that the contribution of technology shocks is
much lower should be understood to imply some departure from the standard assumptions. I will conclude by
suggesting that it may be possible to use empirical evidence from micro studies at the firm and household level
to determine whether the standard assumptions or some
alternative assumptions are appropriate. Thus it may be
possible to narrow the range of disagreement regarding
the contribution of technology shocks.

Problems With Measures
Based on Real Business Cycle Models
Perhaps the best way to explain the problems with current
RBC model-based measures of the importance of technology shocks is by analogy with the price and quantity determination in a single market, in terms of the usual supply/demand apparatus. Suppose that the supply and demand curves are being shifted by many random influences, one of these being random changes in technology.
(For simplicity, I will assume that any particular shock
affects either supply or demand, but not both, and that the
various shocks are mutually independent.) Clearly, equilibrium price and quantity will be fluctuating randomly.
A modeler of such a market, who is interested in how
much technology shocks contribute to quantity fluctuations, could specify a supply/demand model in which only
technology shocks enter (say, on the supply side), calculate the variance of quantity (which is a measure of how
much quantity fluctuates in the model), express this as a
ratio to the variance of quantity in the data, and report that
as the contribution of technology shocks to quantity fluctuations. Let us call this ratio (().
How would one defend the calculated value of (() as
plausible? One possibility is to compare the model's predictions for the price/output correlation and the variance
of price with the data. However, if (j) is not close to unity,
then such a comparison would not make sense since, admittedly, the model is omitting some shocks which are
present in the data and which significantly affect the
price/output correlation and the degree of price fluctuation.
Therefore, there is no way to judge if the calculated value
of <>| is plausible or not. Further, given that the model is
missing some quantitatively significant shocks, it would
appear to be better if the model's predictions were wrong.
But, again, there is no way to say by how much they
would have to be wrong in order for the calculated value
of (() to be right.
RBC models are basically similar to a supply/demand
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