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Explaining the recurrent fluctuations in prices and
quantities known as the business cycle is one of the
major tasks of macroeconomics. To study these dynamics, macroeconomists construct models, usually
systems of equations, which are attempts to describe
how key aggregate economic variables like output, the
price level, interest rates, and the stock of money evolve
and influence each other over time. Among the models
that macroeconomists can use to gather evidence on
business cycle dynamics is a relatively simple type:
vector autoregressions (VARs). In these models, each
member of a group of random variables is expressed as
a linear function of past values of itself, past values of
the other members of the group, and nonrandom components, such as constant terms or polynomial functions
of time.
Over the last ten years or so, VARs have become
popular among economists, especially as tools for
routine forecasting. Using VARs to provide evidence on
theories of business cycle dynamics is, however, controversial. One reason for this is the belief that empirical
results from estimated VARs are not robust, or stable.1
The idea is that VAR statistics are very sensitive to
seemingly minor or arbitrary modifications in the
VAR's random and nonrandom components. Thus,
some believe, a VAR model's evidence on the dynamic
relationships among its variables can provide little
usable information.
Views on the robustness of VAR evidence have been
stimulated in no small part by the work of Christopher
Sims (1980b). Using monthly U.S. data for 1947-78,

Sims estimated a VAR with four variables (interest
rates, money, the price level, and output) in order to get
evidence on the dynamic relationships among these
variables, especially the relationship between money
and output. One of Sims' main conclusions was unexpected by many: the evidence from his model contradicted a specific version of monetarist theory that was
prominent in the 1970s. Sims (1980b, p. 252) highlighted one "strikingly nonmonetarist" result: unpredicted variations associated with the money stock account
for only 4 percent of the unpredicted variation in output.
Skeptics have questioned the robustness of Sims'
findings and thus VAR evidence in general. Stephen
King (1983), David Runkle (1987), and David Spencer

1
Another reason for the controversy is the belief that some VAR results are
only superficially nonmonetarist. To make this point, some economists have
developed theoretical and statistical models illustrating how monetary policy
could be an important determinant of output even in an economy in which a
time series analysis would show little relationship between output and the
quantity of money. (See the work of Bennett McCallum, 1983; Thomas Cooley
and Stephen LeRoy, 1985; Edward Learner, 1985; Ben Bernanke, 1986; and
Christopher Sims, 1986.)
This line of thinking played an important role in the evolution of VAR
analysis in the 1980s. In this paper, however, I have nothing new to say about it.
Still, in deference to its importance, let me warn the reader that I will interpret
VAR results somewhat naively. That is, I will describe various numerical results
as supporting or contradicting a certain strong version of monetarism depending on whether a fairly simple, straightforward interpretation of the VAR results
suggests that money's role in price and output determination jives with the
predictions of the theory. It might be more scrupulous to describe such results as
superficially supporting or contradicting the theory. I reject this option as too
clumsy and tedious, but invite the reader to supply such qualifiers as needed. I
also encourage exploration of the extent to which more sophisticated interpretations of my results would change them.
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(1989) particularly questioned the robustness of Sims'
evidence against monetarism. Switch a few features of
the model from the forms Sims chose to other equally
plausible forms, they said, and some of his results weaken considerably or disappear. Modifications shown to
help produce at least mild evidence of nonrobustness
include adding a time trend, switching from monthly to
quarterly data, adding more past values of variables,
and switching to alternative measurements of the
variables (for example, replacing the producer price
index with the consumer price index). Furthermore, the
apparent nonrobustness of Sims' nonmonetarist findings has led some critics to speculate that the nonrobustness of VAR evidence on business cycle issues
could be a widespread or even universal phenomenon.
(See, for example, Spencer 1989, pp. 452-53; Runkle
1987, p. 442.)
Sims has partially accepted the criticisms of the skeptics in the sense that he has not tried to defend his 1980
results to the last decimal place (Sims 1987, p. 443).
But he has stood by key parts of his results as well as the
usefulness of his VAR method (Sims 1987, 1989).
Sims still claims that his low estimate of money's role
in output determination is probably fairly accurate and
that his 1980 evidence against the particular form
of monetarism he had targeted is robust (Sims 1987,
pp. 443, 448; 1989, p. 491). Implicitly, then, Sims
claims that his 1980 findings provide an example of
how even simple VARs can be used to present important evidence on a theoretical issue.
In some respects, this continuing debate between
Sims and his critics is anachronistic. The debate has
more or less outlived the object of Sims' investigation:
the specific form of monetarism he presented evidence
against is no longer widely believed. The debate has
also outlived Sims' methodology: current VAR analyses
are often built upon more elaborate statistical and
theoretical assumptions, such as Bayesian priors or
nonrecursive identification schemes. So what this appears to be is a vigorous, ongoing debate about evidence on a discarded theory produced by a superseded
methodology.
In other respects, however, this debate remains
timely and important. The findings of Sims and his
critics have been used to support broad claims that
continue to color general opinions of not only VAR
analyses but also time series analyses in general.
Therefore, I here reexamine the conclusions reached by
both Sims and his critics. My approach is to estimate
hundreds of variations of Sims' model and then try to
pick out any statistically reasonable ones that appear to
20

contradict some of Sims' key results.
I find that both sides of the debate have some merit.
About Sims' 1980 results, I find, as did Sims' critics, that
several of his estimates of one variable's role in the
determination of another, including his low estimate of
money's role in output determination, are not robust.
That is, I find many alternative specifications that
appear to be as plausible as Sims' model yet have
significantly different implications about at least one
variable's role in determining another. However, I find
few models that even come close to supporting the
version of monetarism Sims evaluated. In that sense, I
find, as Sims did, that his evidence against this specific
form of monetarism is robust.
At the more general level, I again find some truth on
each side. I agree with the critics that many results from
VAR models, at least those constructed with generic
macroeconomic variables such as output or prices, may
in fact not be robust. However, I also agree with Sims
that nonrobustness is not a general property of VAR
results and that even simple VARs can sometimes
provide useful evidence on economic issues. In short,
it is not generally true that all VAR results are robust or
that none are. What does seem true—and what this
study demonstrates—is that researchers using VARs
should check their results for robustness.
A VAR View of Monetarism . . .
Sims (1980b) analyzed the dynamic behavior of the
U.S. economy in the postwar period (1947-78). 2 His
focus, at least initially, was on how well the performance of the economy conforms to the predictions of a
simple and rather strong version of monetarist theory.
The core of monetarism is the belief that monetary
policy is an important cause of fluctuations in the
growth of output and the price level. As stated, this
belief is too vague to be used by policymakers or tested
by economists. Thus, operational versions of monetarism surround the core belief with more specific statements about just what monetary policy means and just
how important it is.
In his 1980 article, Sims examined a version of
monetarism that he later called monism (1987, p. 448).
This form of monetarism has four key elements. Sims
(1980b, p. 250) explicitly listed the two most distinctive
elements:
2
Sims also analyzed the dynamic behavior of the U.S. economy in the
interwar period ( 1 9 1 9 - 4 1 ) and contrasted it to the behavior of the postwar
economy. This part of his work has received little attention, and I will not
reexamine it here.

