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Money and the U.S. Economy in the 1980s:
A Break From the Past?

Lawrence J. Christiano*
Economist
Research Department
Federal Reserve Bank of Minneapolis

There is a widespread perception that the relationship
between money and the U.S. economy has changed in
the 1980s. This view is based in part on the belief that
the relationship must have changed because the Federal
Reserve changed its operating procedure in 1979 and
the financial industry began to be deregulated in 1980.
It is also based on the perceived unusual recent behavior
of the velocity of money (the rate that dollars are spent,
as measured by the ratio of the dollar value of output in
the economy to the quantity of money).
My purpose here is to investigate this view by
quantitatively assessing the changes that have occurred
since 1979 between money and four other macroeconomic variables: the industrial production index, the
consumer price index, the three-month return on U.S.
Treasury bills, and the trade-weighted value of the
dollar. These variables represent the major categories
of economic activity: output, inflation, financial markets, and foreign trade.
I find surprisingly weak evidence of a change in the
relationship between money and the four macroeconomic variables so far in the 1980s. The results are
sensitive to how money is measured and how the data
are modeled.
Because how to measure money is a controversial
question, I have done the entire analysis for six different
definitions of money. When money is measured by the
St. Louis Federal Reserve Bank's measure of the
monetary base, MB, or by MQ, a definition proposed by
Spindt (1985), I find no evidence of a change in the
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relationship between money and the four macroeconomic variables. I do find some statistically significant
evidence of a shift when I test four other measures of
money: the Federal Reserve Board's M1 and M2 and
two definitions advocated by Barnett, MS 1 and MS2 (in
Barnett 1980; Barnett and Spindt 1979; and Barnett,
Offenbacher, and Spindt 1984). The evidence is in the
form of changes in the relation between money and
interest rates and in the time response of inflation to a
change in the money supply.
As often occurs in the analysis of data, my results
depend on the particular model used. One model I use is
a version of what is known as the difference stationary
(DS) model. This model specifies that period-to-period
changes in variables fluctuate in a similar way, about a
constant mean throughout a data set.1 Based on data
from 1900 to 1970, Nelson and Plosser (1982) claim
that the DS model is a good one for U.S. macroeconomic data. Since Nelson and Plosser wrote before the
data of the 1980s were available, the fact that this
model works well with these data vindicates their
claim. However, when a trend stationary (TS) model is
fit to the data, the widespread perception of a 1980s
change in the relationship between money and the
economy is confirmed, even if money is measured by
*I thank Lars Ljungqvist, now a visiting scholar at the Hoover Institution,
Stanford University, for helpful research assistance.
1
A period is the data sampling interval, which can be a month, a quarter, or
a year. Changes, or differences, can be in terms of the logarithm of the data, in
which case they represent growth rates.
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MB or MQ. The TS model specifies that the data
themselves—not their monthly changes—display similar fluctuations about a constant trend. I base my
conclusions on the results of the DS model because
there is evidence that it better represents U.S. data: its
out-of-sample forecasts are superior.
My results do not definitively answer the question in
the title of this paper. Perhaps changes in the relationship between money and the economy have occurred,
but will not be detectable to the techniques I use until
more data are available. Perhaps the TS model is right
after all, and the change in the relationship it finds is
really there, but not detectable to the DS model. What
my results do indicate is that it is not a foregone
conclusion that the relationship is different in the 1980s
than it was in the 1970s.
Two Views of Velocity
As evidence that the relationship between money and
the economy has broken down, analysts commonly
point to the recent behavior of the velocity of money.
Yet any attempt to draw inferences from data necessarily involves a model of that data, so those who claim
that the recent behavior of velocity is unusual have a
particular model in mind. There is another model,
however, which fits the velocity data better, but which
does not support the conclusion that the 1980s behavior
of velocity is unusual. In other words, whether or not the
behavior of velocity in the 1980s looks unusual depends
on the model of velocity used.
The velocity of money in 1970-85 is plotted in
Chart l. 2 Those who see a break in velocity try to
characterize the data as fluctuating about a smooth
curve. Clearly, smooth curves drawn through the data
of the 1970s and the first half of the 1980s look very
different. This difference is what many cite as evidence
of a shift in the behavior of velocity in the 1980s and as
symptomatic of a more general breakdown in the relationship between money and the economy. An alternative possibility is that the sharp change simply reflects
the effects of trying to fit the wrong model to the data.
Devising a simple structure that characterizes a set
of data is what statisticians refer to as fitting a model to
data. This can be done informally, by visually seeking a
pattern in a graph of data, or formally, by constructing
an explicit mathematical model and assigning values to
its parameters (coefficients representing the relationships between the model's variables). The model alluded to in the last paragraph is a TS model. Evidently,
such a model does not fit the 1970s and 1980s data on
velocity well. Nelson and Plosser (1982) argue that the

Charts 1 and 2

Has Velocity Changed in the 1980s?
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'Velocity - (industrial production index x consumer price index)/M1. The trend lines are the results ot
fitting the data to a quadratic function of time for January 1970-September 1979 and October
1979-November 1985. The data are split at a time that the Fed changed its operating procedure.
Sources of basic data: Federal Reserve Board of Governors, U.S. Department of Labor
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In calculating velocity for Chart 1 , 1 measure m o n e y using the Federal
Reserve Board's M l . T h e nominal value of output is proxied by the product o f
the industrial production index (IP) and the c o n s u m e r price index (CPI). Here,
then, velocity = ( I P X C P D / M 1 . My measure of velocity is s o m e w h a t unconventional, since velocity is usually measured as the ratio of nominal gross national
product ( G N P ) to M l . I use a proxy for nominal output instead b e c a u s e this
study is based on monthly data and data on nominal G N P are not available
monthly. T h e analysis w o u l d be u n a f f e c t e d if it were based on quarterly
observations of the conventional measure o f velocity. I c h o o s e not to use those
in order to preserve comparability o f the data. T h e t w o trend lines in Chart 1 are
the results of fitting the velocity data to a quadratic function o f time for the
periods from January 1 9 7 0 to September 1 9 7 9 and from October 1 9 7 9 to
November 1985.
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TS model is not well suited to most U.S. macroeconomic data. Their conclusions are based on annual U.S.
data from 1900 to 1970—observations well before the
supposed 1980s breakdown. They present evidence in
favor of the DS model, which they regard as better. This
model comes from a respected tradition in statistics and
is also referred to as an autoregressive integrated moving
average (ARIMA) model. The influential book by Box
and Jenkins (1970) stimulated the widespread application of this model by statisticians in the early 1970s.
A DS model for a particular data series is one which
says that the period-to-period changes of (possibly the
logarithms of) the data display a tendency to revert to a
constant mean, exhibit a roughly constant degree of
persistence in deviations from the mean, and fluctuate
with a roughly constant amplitude. Such a process is
called covariance stationary. Thus, the DS model says
that if the data are in changes, then they exhibit covariance stationarity.
When a DS model is fitted to velocity data, it does
quite well. This can be seen informally in Chart 2,
which shows the monthly change in the logarithm of
velocity between 1970and 1985. According to Chart 2,
the fluctuations about the mean of velocity growth in
the 1980s closely resemble those of the 1970s. In
particular, the amplitude of the deviations of velocity
growth from the mean as well as the persistence of
those deviations appear similar in the two periods.
The apparent shift in trend in Chart 1 is not a puzzle
from the perspective of the DS model. Data generated
by a DS model are known to display nonrandom
patterns and trends. However, these trends have no
significance and are expected to undergo shifts of the
kind seen in Chart 1. Gould and Nelson (1974) make
this point in their analysis of the apparent break in the
trend of velocity before and after World War II. They
provide a particular DS model that is consistent with
what appears to have been a switch from a downward to
an upward trend.
My analysis reveals that although U.S. data on
velocity appear to behave quite differently in the 1970s
and 1980s if the data are interpreted using the TS
model, the 1980s behavior of that data does not seem
unusual if they are interpreted using the DS model. For
this reason, I conclude that the velocity data alone do
not provide persuasive evidence that any change has
occurred in the relationship between money and the
economy in the 1980s.
A Formal Analysis
Now I will extend the investigation by incorporating
4

more data and using formal statistical techniques. I do
this to be confident that the impressions gained from
Charts 1 and 2 are not the result of including too little
data in the analysis. I emphasize formal statistical
techniques because simple, revealing graphical representations of the dynamic interactions among many
data series are difficult to devise. Generally, the conclusions reached above survive greater scrutiny. Nevertheless, some evidence of a breakdown in the relationship
between money and the economy does emerge for most
definitions of money considered. The exceptions are,
again, MB and MQ, which survive all the tests I devise.

The Data and the Models
The variables I use in the formal analysis are the
industrial production index (IP), the consumer price
index (CPI), the three-month Treasury bill rate (R), the
trade-weighted value of the dollar ($), and six definitions of money: MB, M l , M2, MQ, MSI, and MS2
(described in the accompanying box). The data on these
variables include the 191 months from January 1970 to
November 1985.1 do not use earlier data because some
of the monetary aggregates are not available for
months before January 1970. Later data were not
available when most of this research was done. My
sources are the U.S. Department of Labor for the CPI,
the Federal Reserve Bank of St. Louis for MB, and the
Federal Reserve Board for the rest (an unpublished data
base at the Board for MQ, MSI, and MS2).3
As before, two types of model are used throughout
this analysis: TS models and DS models. Each model
includes six variables: the four nonmoney variables
listed above and one of the monetary aggregates.
Because I use six monetary aggregates, there are six TS
models and six DS models. Each TS and DS model is
distinguished by the particular monetary aggregate
included. Thus, TS(M1)
denotes the TS model with the
Ml definition of money; DS(M1),
the DS model with
M1 in it. The generic symbol for a monetary aggregate
is m. In this way, I study a total of twelve models: TS(ra)
and DS(m) for m = MB, M1, M2, MQ, MS 1, and MS2.
A TS(m) model is defined as a vector autoregression
(VAR) in the logarithm of IP, CPI, $, and m and the
level of R.4 In addition, each equation of the VAR
3
The data on IP, the CPI, and the monetary aggregates are seasonally
adjusted. All data except those for the CPI are seasonally adjusted by the source.
The CPI is adjusted as described in Amirizadeh 1985, pp. 9 - 1 3 .
4
F o r a description of VARs and how they are estimated and used, see
Sargent 1 9 7 9 and Sims 1980.1 also did the analysis for VARs specified without
a trend and with a quadratic trend. The conclusions are the same as those I
report here.

