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Michael C. Keeley*

Cyclical variation in the rates at which persons enter and leave the
labor force strongly affect the unemployment rate. Analysis ofmonthly
data on employment-status transition probabilities shows that, during
recessions, the probability an unemployed person will drop out of the
labor force decreases and the probability a person not in the laborforce
will enter the labor force to search for employment increases. The
cyclical behavior ofthese two transition probabilities thus casts doubt on
the widely accepted discouraged-worker hypothesis. which predicts just
the opposite cyclical pattern. On net. the variation in the rates of labor
force entry and exit over the business cycle cause the unemployment rate
to be much higher during recessions and much lower during expansions
than if the rates were constant. Therefore. the cyclical variation in the
unemployment rate does not correspond to the cyclical variation in the
demand for labor.

The effects of the cyclical variation in the labor
force participation rate on unemployment in terms
of "added-worker" and "discouraged-worker"
effects have been controversial topics since the
Great Depression, in part, because of their macro
economic policy implications. For example, if many
persons seeking work become discouraged and leave
the labor force during recessions (which many recent
studies imply), then measured unemployment during
recessions would be lower (because of the decline in
the number of people classified as unemployed)
than if decisions to give up searching for a job did
not vary over the business cycle. On the other hand,
if during recessions many persons entered the labor
force to seek jobs (added workers), perhaps because
of. unemployment by a family member, measured
unemployment during recessions would be higher.

*Economist, Federal Reserve Bank of San Fran
cisco. Jennifer Eccles provided valuable research
assistance. Comments from Jack Beebe, Fred
Furlong, Rose McElhattan, Randall Pozdena, and
John Scadding are much appreciated.
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In 1966, in a classic article dealing with these
issues, Jacob Mincer (1966, p. 73) wrote that"After
three decades of research and occasionally animated
controversy, the short-run behavior of the labor
force is still not well understood." Although there
has been a considerable body of research since
then I, a comprehensive understanding of the cyclical
behavior of the labor market and the relationship
between labor force participation and unemploy
ment still eludes us. This paper contributes to this
literature by analyzing the effects of the cyclical
variation in labor force entry and exit rates, which in
tum determine the labor force participation rate, on
unemployment and employment.

The cyclical variation in labor force entry and
exit rates reported in this papercast doubton several
widely accepted hypotheses regarding the short-run
behavior of the labor market. One key finding is that
variations in these rates over the business cycle
cause measured unemployment to.be much higher
during recessions than it otherwise would be. This
contrasts with the generally accepted hypothesis
that cyclical variations in labor force entry and exit
cause unemployment to be lower because of the



discouraged-worker effect.
Many previous studies have attempted to test the

added-worker and discouraged-worker hypotheses
indirectly by analyzing the effects of the cyclical
variation in the labor force participation rate on
unemployment. This paper, however, uses disag
gregated data on monthly transitions among the
states of unemployment, employment and not-in
the-labor-force to test these hypotheses directly. For
example, labor force entry and exit probabilities are
disaggregated into their four basic components:
entry into (1) unemployment and (2) employment,
and exit from (3) employment and (4) unemploy
ment. Transition probabilities (the monthly proba
bility of moving from one labor force status to
another) are estimated using gross-flow data from
matched monthly Current Population Surveys from
January 1968 through March 1984.

The results indicate that disaggregation reveals
many aspects of labor market behavior that are
masked in aggregate data. For example, increased
labor force exit from a state of employment in
creases the unemployment rate because the number
unemployed (the numerator) is unaffected while the
labor force (the denominator) decreases. Similarly,
increased exit from a state of unemployment de
creases the unemployment rate. Both sorts of exit,
however, reduce the labor force participation rate.

The stock-flow model of the labor market presen
ted in this paper is useful for analyzing labor
market-business-cycle dynamics because it focuses
on the variation in flows among different employ
ment status categories: disaggregated labor force

entry and exit rates and transition rates· between
employment and unemployment. Variations in
aggregate unemployment and employment (stocks)
are determined by these transition rates (the flow in
minus the flow out) so that if the dynamics of these
transition rates are understood, the dynamics of
unemployment and employment are too.

An analysis of the cyclical variation in transition
rates provides an explanation for the much larger
cyclical variation in unemployment rates than in
employment rates. 2 For example, although unem
ployment rates during the last recession were the
highest since the Depression, employment rates
were only slightly lower than their historical high.
This apparent divergence in two indicators of tight
ness in the labor market can be explained by the
cyclical behavior of labor force entry and exit rates
and their differential effects on unemployment and
employment.

This paper is organized as follows. In Section I, a
brief review of the theory and evidence regarding
the cyclical behavior of employment, unemploy
ment and labor force participation and their inter
relationships is presented. Section II presents a
description of the stock-flow model of the labor
market and thedata used to estimate its parameters.
Section III presents the estimates of the monthly
labor market transition probabilities for the 1968
1984 period, discusses the cyclical determinants of
variations in these probabilities, and shows how the
variation in these probabilities explain the cyclical
variation in unemployment and employment rates.
Finally, Section IV summarizes the research and
presents the conclusions.

are. On one level, these"hypotheses" can be taken
as simple descriptions of how labor force entry and
exit vary over the business cycle. "Additional"
workers are hypothesized to enter the labor force
during recessions and "discouraged" workers to
leave. As simple descriptions of aggregate labor
force behavior, these hypotheses can be taken as
separate and opposing "theories." However, at a
more fundamental level, these hypotheses can be
assumed to refer to basic economic forces affecting
decision-making about labor force activity. In fact,
Mincer (1966) interpreted the discouraged- and

I. A Review of the Theory and Evidence
Although there is no widely accepted theory ex

plaining business-cycle variations in the demand for
labor or the cyclical variation in unemployment,
cyclical variations in the supply of labor often have
been described in terms of the added-worker and
discouraged-worker hypotheses. Below these
hypotheses and their policy implications are re
viewed along with evidence regarding the relation
ship between cyclical variations in labor force parti
cipation and unemployment.

In the literature, it is unclear exactly what the
discouraged-worker and added-worker hypotheses
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added-worker effects as substitution and income
effects respectively. Thus, both forces would co
exist. For some workers, the forces of discourage
ment would dominate, while for others, induce
ments to work would dominate.

This interpretation of the discouraged-worker
hypothesis-that labor force participants are more
likely to withdraw and potential entrants are less
likely to enter the labor force during recessions
because of lower current wages relative to normal
wages-can be thought of as an intertemporal sub
stitution effect in a life-cycle model. That is, given
that there is temporal variation in wage rates over
the life cycle due to the business cycle, it is optimal
to work the most when wage rates are high. This
would result in a procyclical variation in the quan
tity of labor supplied3. Such cyclical variations in
labor force participation in response to cyclical
variations in actual wage rates would represent
movements along an aggregate labor-supply curve.
As such, they do not imply that there are a group of
workers who should be counted as unemployed
during recessions because movements along the
labor-supply curve could occur even if unemploy
ment were always zero. They only imply that the
aggregate labor force participation function is posi
tively sloped. Perhaps because this interpretation of
the discouraged-worker effect pertains to the slope
of the labor-supply function, and not on how it
shifts over the business cycle, it is not widely
accepted.

The most common modem interpretation of the
discouraged-worker hypothesis is that the increased
costs of searching for employment during a reces
sion relative to the implicit value of time in non
market activities cause "discouragement" (See
Gr?nau, 1971, Ehrenberg and Smith, 1982,. and
McElhattan, 1977, 1980). Search costs, it is argued,
increase during a recession because a lower job
vacancyra.te results in a reduced stream ofjob offers
and. possibly because the personal rate of discount
increases. A relative increase in search costs would
lower a searcher's minimum acceptance wage
compared to the value of time in non-market activi
ties. This,·· ill· turn ,<WollId .increa.se· the .likelihood
that an unernployedworker would abandon his or
her job search and withdraw from the labor force,
and it would decrease the likelihood that a person
not in the labor force would enter the labor force to
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search for employment. Increases in search costs
would also lower the likelihood that an employed
person would quit his or her job to search for a better
one.

This search-cost interpretation of the discour
aged-worker effect implies that the aggregate labor
supply function shifts leftward when discourage
ment increases. For example, suppose a group of
workers eams exactly the minimum wage and that
declining labor demand during a recession brings
the market-clearing wage below the minimum.
Some fraction of those employed will lose their jobs
and some of them may drop out of the labor force
because of an increase in search costs caused by a
decline in the probability of obtaining a minimum
wage job. This causes a leftward shift in the labor
supply function, which leads to lower measured
unemployment than if all those who lost their jobs
remained in the labor force.

In an attempt, perhaps, to measure the size of the
group of persons who are not in the labor force
because of high search costs, the Census Bureau, in
1967, added some questions to the monthly Current
Population Survey. The Bureau defines discouraged
workers as those persons who are not working and
not looking for work but who indicate they want a
job and believe they cannot get one. Such a defini
tion is, however, difficult to interpret since no
questions are asked regarding the type of job and
wage the person expects. In one sense, all non
workers would be discouraged workers by this
Census definition since all non-workers would want
a job at some wage. Furthermore, non-working
persons who are not looking for work are not looking
because the value of their time in non-market pur
suits exceeds the expected wage they can obtain.
Presumably, then, all non-working persons believe
no acceptable work can be found, or at least that it is
notworthwhile to spend resources actively search
ing. Thus, it is unclear how persons are interpreting
and answering these questions aimed at identifying
discouraged workers. Given the· ambiguityofthe
questions, it is not surprising that this Census
measure is not useful. For example, an empirical
study by McElhattan (1980) indicates that thesurvey
response is unsuccessful in distinguishing discour
aged workers from other non-participants in terms
of actual labor market behavior.

Although the Census definition of discouraged



workers is not meaningful, there, in fact, may be
workers who report themselves as not in the labor
force who would be in the labor force if it were not
for various restrictions such as the minimum wage.
Such persons may want and be willing to accept a
below-minimum-wage job, but do not make the
effort to find employment. Thus, artificial labor
market barriers might cause workers to become
, 'discouraged," drop out of the labor force and not
be counted as unemployed even though they would
be labor market participants if the barriers were
removed. Such a shift in the aggregate labor-supply
function would imply that the unemployment rate
does not move in tandem with aggregate demand
and that increases in unemployment during reces
sions, in a sense, would underestimate the decline
in demand.

The added-worker effect, first extensively anal
yzed by Woytinsky (1940), is that the rate of entry
into the labor force during recessions is higher be
cause additional persons try to find work. The
added-worker effect is often described in terms of
an income effect- falling family income during a
recession, due to lower wages or unemployment of
the primary earner, decreases the impliCit value of
time (in non-market pursuits) of other nonworking
family members relative to market wages and thus
makes their entry into the labor force more likely.
The income-effect interpretation of the added
worker hypothesis implies a rightward shift in the
aggregate labor-supply function. Such a shift would
increase measured unemployment and would imply
that the unemployment rate overstates the effects of
a recession on the labor market.

The interpretation of the added-worker effect as
an income effect is, however, inconsistent with the
life-cycle model. 4 This is because in a life cycle
context, consumption, including the consumption
of leisure (and hence labor supply), depends on
permanent income (wealth). Minor trarisitory
changes in income, due to a recession, which have
only minor effects on wealth, are thereforepredic
ted to have only minor effects on labor supply. In
fact, to the extent they can be antiCipated,such
transitory income changes have no effects on wealth
and thus would have no effects on labor supply.
Furthermore, the income-effect interpretation of the
added-worker hypothesis requires that the impliCit
value of time of non-workers decline relative to
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expected market wages, which presumably also are
declining during a recession.

Another, perhaps more plausible theoretical in
terpretation of the added-worker effect applies the
household-production model (see Becker, 1965).
This model assumes that unemployment has a large
stochastic component (that is, it is difficult to predict
accurately) and that the time one spouse contributes
to household production is a substitute for the time
of the other spouse. These assumptions imply that
the unemployment of one spouse, which increases
that spouse's input of time into household prodUC
tion, would lower the (shadow) value of the other
spouse's time. 5 Thus, it is more likely that the other
spouse will seek employment, and for a period, both
spouses would be recorded as unemployed. If in fact
this sort of effect were important empirically, it
would mean that the increase in the measured un
employment rate would overstate the deterioration
in labor market conditions because the loss of one
job would result in two persons being recorded as
unemployed.

Early empirical work by Long (1958) indicated
that neither the added-worker nor discouraged
worker effect appeared to dominate and that labor
force participation did not vary with the business
cycle.

A study by Hansen (1961), covering the 1948
1959 period was one of the first to use gross-flow
data. It found that entry into unemployment rose
during recessions, but unlike the results in this
paper, that labor force exit from unemployment also
increased, approximately offsetting the increased
entry. Thus, his results suggest that the number of
unemployed is not affected by cyclical changes in
entry and exit. However, Hansen did not analyze
labor force entry and exit from employment. Since
labor force entry into employment is likely to be
procyclical, Hansen's results suggest net procydi
cal variation in the labor force participation rate.

More recent studies, such as those by Demberg
and Strand (1966), Barth (1968), Tella (1964), Kuch
and Sharir (1978) find evidence, based on time
series macro data, supporting procyc1ical1abor
force participation. These studies typically regress
labor force participation rates on employment rates
and various other variables and find a positive rela
tionship between the employment rate6 and the
labor-force participation rate.



Time-series models like these have been used to
estimate the number ofdiscouraged workers, which
is also referred to as "hidden" or "disguised"
unemployment or the labor force "reserve". 8

Hypothetical "full employment" levels are set for
the independent variables (that is, the employment
rate) to predict the full-employment level of the
labor force, and employment is assumed to be fixed
at its actual level. The difference between the actual
labor force and the hypothetical full-employment
labor force is used as a measure of hidden unem
ployment or discourag~dworkers.

These studies assume that all the cyclical varia
tions in the labor force participation function repre
sent shifts in the aggregate labor force participation
function, not movements along it. However, the
hypothetical increase in the number of labor force
participants would not necessarily result in a one
for-one increase in the number of the unemployed
because employment is not determined solely by
Jemand-it depends on supply factors also.There
fore, cyclical changes in the labor force participa
tion rate do not necessarily represent shifts in the
aggregate labor-supply curve instead of movements
along it.

To the extent business cycles represent variations
in the demand for labor, aggregate labor force parti
cipation should be procydical. The labor force
participation rate should be a positive function of
the own wage ceteris paribus and hence procyclical
because, as noted by Ben Porath (1973), even
though wage increases have offsetting income
(negative) and substitution (positive) effects on labor
supply, they do not have any (own) income effect on
labor force participation. That is, an increase in

one's wage rate cannot make one more likely to
leave the labor force or less likely to enter. This is
especially true in terms of the life-cycle model, in
which cyclical wage changes have no income
effects. If the procyclical variation in the labor force
participation rate simply reflects a positively sloping
aggregate labor force participation function, then
this has no implications for the normative concept
of discouraged workers or the existence of a pool of
"hidden" unemployed persons because the slope of
the labor force participation function does not
depend on unemployment.

Thus, procyclical labor force participation alone
does not imply net discouragement or the existence
of discouraged workers. Although net discourage
ment due to higher search costs, for example, may
lead to procyclicallabor force participation, labor
force participation may vary procyclically for a
variety of other reasons including a procyclical
variation in actual wages (and perhaps even cyclical
variation in implicit wages in the non-market
sector).

In fact, results presented in Section III contradict
the hypothesis that the cyclical variation in labor
force entry and exit rates causes measured unem
ployment to be lower during recessions. These new
results indicate that the cyclical variation in labor
force exit and entry rates (which determine the labor
force participation rate) cause the measured unem
ployment rate to be higher during recessions than it
would be if these rates were constant. In addition,
the results show that the high-search-cost interpre
tation of discouragement is inconsistent with the
observed pattern of labor force exit from and entry
into unemployment.

II. A Stock-Flow Model of the Labor Market
In this section, a three-state-employment, un

employment, and not-in-the-Iabor-force-Markov
model of the labor market is. described. Such a
model, with its six possible transitions (that is,
flows) among the three states, provides much more
inforrtlatiOn about the cyclical behavior of the labor
market than the three stocks ofpersons in each state,
which have been the focus of most work on the
cyclical behavior of the labor force.

One reason that flows do provide more informa
tion is that the labor force is dynamic not static. For
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example, in an average month, the number of
persons who become unemployed by entering the
labor force is almost as large as the number of
employed persons who lose their jobs and become
unemployed. Thus, labor force entry and exit and
whether entry is into or exit is from unemployment
or employment· can have very large·· effects· on
unemployment and employment rates.

This dynamic nature of the labor market is one
reason that aggregate unemployment and employ
ment statistics may give very different pictures of



Figure 1
A Stock-Flow Model of the Labor Market

(in Millions of Persons, Average Monthly Flows 1969-19a4)

status categories and can change status by leaving
his or her current state and moving to one of the
other two states. An unemployed person, for exam
pie, can either become employed or drop out of the
labor force. In Figure 1, average monthly flows
among three employment status categories and av
erage monthly stocks in these categories for January
1968 through March 1984 are presented. These data
show the highly dynamic nature of the labor market.
For example, in the "average" month, 3.1 million
unemployed persons (48 percent of the unem
ployed), either found employment (1.6 million) or
dropped out of the labor force (1.5 million), while
2.6 million other persons became unemployed.

Stock-flow data, like those in the figure, can be
used to calculate the monthly transition probabilities
of any of the six possible transitions. The monthly
transition probability, for example, between unem
ployment and employment is defined as the number
of initially unemployed persons (in month t) who
subsequently (in month t+ 1) find employment, di
vided by the total number of initially unemployed
persons.

If we denote the states of employment, unem
ployment, and not-in-the-Iabor-force as E, U, and
N, respectively, the monthly Current Population
Survey can be used to compute theMarkovrnatrix
of transition probabilities, Pt for montht, where:

the cyclical variation in the labor market. In con
trast, if the labor force were static and consisted of a
given group of the population that either worked or
were unemployed, then the unemployment rate
would have a straightforward interpretation.. High
unemployment would mean a smaller probability of
being employed for a memberofthe group. Further
more, if the labor force group were a constant frac
tion of the population, employment and unemploy
ment rates would be mirror images of the same
phenomenon-high unemployment would imply a
low likelihood of employment and vice versa.
Aggregate statistics on the stocks of the population
in various labor force statuses mask large counter
balancing flows. It is possible, however, to analyze
these flows and their relation to the stocks.

During the last ten years, the application ofstock
flow analysis to the labor market has increased the
ability to analyze, measure and interpret changes in
aggregate unemployment and employment. 9 It can
be shown that employment and unemployment rates
are the outcomes of a process related to the deci
sions of employers and individuals, both in and out
of the labor force, regarding labor market transi
tions between employment, unemployment and
not-in-the-Iabor-force.

Monthly flows among these three states are avail
able from unpublished data from matched Current
Population Surveys. 10 Some researchers have been
concerned that reported flows may be biased be
cause of possible selective attribution from the
matched sample and selective entry in the special
matched sample required to estimate the flows. II

Such a bias would be especially important for the
analysis in this paper if selective attritionand entry
varied with the business cycle. However, we have
employed a statistical method of adjusting the flow
data to make it more consistent withthefulFsample
data and to control partially for pqssible selective
attribution and entry bias over the business cycle.
(This method, originally suggested by Smith. and
Vanski, 1978, is described in Keeley, 1984). The
results in this paper are not sensitive to this adjust
ment process. The flows were.·also seasonally ad
justed using the Census Departrnent's"Xll" sea
sonal adjustment program.

A depiction of a stock-flow model of the. labor
market is presented in Figure 1. At any given time,
every individual is in only one of three employment
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and where ij, is the monthly probability of transition
from state i to state j in month t. Although this
matrix has nine elements, there are only six inde
pendent numbers since ee, for example, equals
l-eu-en. Given an initial distribution of the popula
tion in month t (E" U" N,), (where E" for example,
is the fraction of the population employed), the
distribution in the next month t+ 1 is given by:

(E"Ut , N,) P t = (E,+" U,+" N,+,) (2)

Applying equation (2) recursively, the distribution
of the population at any moment, T, is given by:

(Eo, Uo, No) PoP, ... PT-, = (ET, UT, NT) (3)

Thus, the employment-status distribution of the
population at any moment in time is completely
determined by the initial distribution of the popula
tion and the matricies of monthly transition proba
bilities. Thus, any changes in the distribution are
entirely determined by the monthly transition prob
abilities and changes in monthly probabilities.

Since each element of the P, matrix is greater than
zero, it can be shown that a steady-state distribution
of the population among the three employment
states exists that is independent of the initial distri
bution. The steady-state distribution has the proper
ty that

(Es, U" Ns)P = (E" U" N s) (4)

where (Es, Us, Ns) is the steady-state distribution
associated with a particular transition matrix P.
Thus, givena transition matrix P that does not vary
over time, the steady-state distribution (Es , U" N.)
will result eventually.

The steady-state distribution is of interest, not
because the labor market is necessarily ever in
steady-state equilibrium, but. because the steady
state indicates where the labor market is headed if
th~currenttransitionprobabilities.were to remain
constant.• Large differences between the current
distributiou<lnd the. steady state are. expected to
occur when the labor market transition probabilities
change rapidly, as during the beginning of a recov
ery, for example. In fact, the steady-state unem
ployment rate generally does exceed the actual rate
during recessions, when rates are rising, and does
fall below the actual rate during expansions, when
rates are declining.
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Transition Probabilities, Unemployment
and Employment Rates

As equation (3) indicates, cyclical variations in
employment or unemployment can be explained in
terms of cyclical variations in transition rates.
Below, the mathematics of the effects ofchanges in
transition rates on unemployment and employment
are explored.

The unemployment rate, u, is given by

U
u=--

U+E

where U is the fraction of the population unemployed
and E is the fraction of the population employed.

To analyze how the unemployment rate varies
when a transition probability changes in the short
run (one period), equation (2) is substituted into the
total differential of 5:

(U+E)(Edeu-Udue)
du = (U+E)2

+ EU (den-dun) + ENdnu-UNdne

(U + E)2 (6)

The first term in brackets shows how changes in
flows within the labor force (eu and ue) affect
unemployment, while the second term in brackets
shows how changes in labor force entry and· exit
probabilities (en, un, nu and ne) influence unem
ployment. Equation (6) shows that a change in any
one of the six transition probabilities can affect the
unemployment rate directly.

Changes in Flows within the labor Force
Changes in either of the two rates (eu or ue) of

transition within the labor force, while labor force
entry and exit rates (en, un, nu and ne) are held
constant, do not affect the size of the labor force or
the labor force participation rate directly (since N
does not depend on eu or ue). Changes in these two
rates do affect the unemployment rate in a straight
forward manner consistent with the common inter
pretation given to the unemployment rate.

Increases in the probability of becoming employ
ed if unemployed (ue), or reductions in the proba
bility of becoming unemployed if employed (eu),
both result in short-run decreases in the unemploy
ment rate. Effects on the employment rate are



basically effects on E (dE = - Edeu + Udue) since
the denominator of the employment rate (the
population) is not affected by changes in either of
these rates. Thus, increases in ue or decreases in eu
increase the employment rate (since dE = -dU).
The effects on the steady-state unemployment mid
employment rates have the same sign as these one
period effects. 12

Changes in Labor Force Entry
and Exit Rates

The effects of changes in the four labor force
entry and exit probabilities, holding constant the
within-labor-force transition probabilities, are given
by the second term in brackets in equation (6).

Changes in labor force entry and exit rates can
affect the fraction of unemployed and employed
persons (stocks) in the population as well as the
labor force participation rate. Increased flows from
those not in the labor force into unemployment (nu),
other things equal, increase the unemployment rate,
while increased flows into employment (ne) reduce
it. Also, reduced labor-force exits from unemploy
ment (un) increase the unemployment rate while
reduced labor-force exits from employment (en)
reduce it. However, in a given month, the employ
ment rate is positively affected only by increased
labor force entry into employment (ne) or reduced
labor force exit from employment (en), and is not
affected by entry into or exit from unemployment
(nu or un). This means that the unemployment rate
would vary more over the business cycle than the
employment rate if nu and un vary over the business
cycle in such a way that their effects on the unem
ployment rate do not offset each other. The steady
state effects of changes in these rates on unemploy
ment also can be shown to have the same signsas
the short-run effects. 13

The labor force participation rate is also affected
by changes in all four labor force entry and .exit
probabilities. The labor-force participation rate.is
given by:

Totally differentiating equation (7) and substitut
ing the entry and exit transition equations gives:

dL = -den (E~ + 2EoNo) + dne (2Ng + 2EoNo)
(E + U + N)2

-dun (2NoUo+ EoUo) + dnu(2NJ + EoNo)

(E + U + N)2 (8)

Equation (8) shows that increased labor-force
entry into either employment (ne) or unemployment
(nu) increases the labor force participation rate.
However, equation (6) shows that increased labor
force entry into employment (ne) reduces the unem
ployment rate while increased entry into unem
ployment (nu) increases the unemployment rate.
Similarly, increased labor force exit. from either
employment (en) or unemployment (un) reduce the
labor force participation rate while the former (en)
increases the unemployment rate and the latter (un)
reduces it. Thus, there is no simple correspondence
between changes in labor force participation and
unemployment.

As discussed in Section I, many authors. have
argued that labor force participation falls during
recessions and that, as a result, unemployment is
lower than it otherwise would be. The preceding
analysis suggests that this argument is too simplistic.
Whether unemployment is lower when the labor
force participation rate is lower depends on the
source of the decline in labor force participation. If
labor force participation declines because of in
creased flows out of unemployment (un) or reduced
flows into unemployment (nu), changes consistent
with the search-cost interpretation of the discour
aged-worker hypothesis, then it is tlllethat lower
labor force participation is associated with lower
measured unemployment. If, orithe other hand,
lower labor-force participation were due to increased
flows out of employment (en) or reducedflowsinto
employment (ne), measured unemploymentwould
be higher. The resolution of these issues is primarily
an empirical matter.

L
E+U

E+U+N
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III. Empirical Results
Below, estimates of the six monthly labor force

transition probabilities for the January 1968 through
Match 1984 period ate presented. First, we consider
the cyclical variation in flows within the labor force
(eu and ue) and then look at laborforce entry and
exit. The cyclical variation offlows within the labor
force conform to the patterns expected while flows
between unemployment and not-in-the-labor-force
are the opposite of those predicted by the widely
accepted discouraged-worker hypothesis.

Flows within the Labor Force
During a recession, declines in aggregate output

lead to increased layoffs as employers reduce the
sizes or rates of growth of their workforces. This
results in an increase in the probability that an
employed person will become unemployed (eu)
because a large proportion of workers who are laid-

off become unemployed l4 and only a very small
proportion leave the labor force. Very few laid-off
workers leaVe the labor force because they either
search for another job or wait to be recalled to their
previous job and be7ausemost laid-off workers·are
eligible for unemployment compensation, receipt
of which is conditional on remaining in the labor
force. 15

The data in Chart I on monthly transition proba
bilities between employment and. unemployment
(eu) confirm this notion, showing sharp increases in
the probabilities of workers becoming unemployed
during recessions and declines during expansions.
For example, the probability of becoming unem
ployed if employed rose almost 25 percent from peak
to trough during the 1981-1982 recession, and there
was almost a 75-percent increase dUring the 1973
1974 recession.

Chart 1
Flows Within the Labor Force (EU)

(Probability of Moving from Employment to Unemployment)
eu

.022

.020

.018

.016

.014

.012

.010

.008 ...............1

(Seasonally Adjusted 3-month Moving Averages)
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During a recession, the probability that anullem~
ployed person finds employment is expected to
decline. This is because it is less likely that a job
offer will exceed the searcher's minimum reserva
tion wage (and be acceptable) and because.a searcher
will receive fewer job offers.

The data in Chart 2 confirm that the probabilityof
finding employment if unemployed (ue) doesyary
strongly with the business cycle. For example, dur
ing the 1981-1982 recession, this rate declined
dramatically from about .25 per month to .20 from
peak to trough. This implies that the expected dura
tion of unemployment for those who found employ
ment increased from 4 to 5 months. During the
1973-1974 recession, the rate declined from about
.31 to .23-or over 50 percent.

These changes in flows within the labor force 16

(increases in the probability of becoming unem
ployed if employed and reductions in the probability
of becoming employed if unemployed during reces
sions) are consistent with the normal interpretation

given to changes in the unemployment rate. A higher
unemployment rate is typically taken to mean more
job losses resulting from layoffs and more difficulty
in finding employment if unemployed__and both of
these factors increase the unemployment rate and
decrease the employment rate.

The unemployment rate, however, increases more
than either factor alone because the number of
unemployed is positively affected by both factors
and the size of labor force is not affected. by either.
If, in fact, these two transition probabilities were
the only ones affected by the business cycle, then
the unemployment rate would be a good measure of
labor market conditions, although one could. not
determine whether changes in one or both of the
transition rates were affecting the unemployment
rate. In the next section, it is shown that a large
fraction of the cyclical variation in the unemploy
ment rate is not explained by the cyclical variations
in these two within-labor-force rates. In fact,
changes in labor force entry and exit rates affect the

Chart 2
Flows Withinthe Labor Force (UE)

(Probability of Moving from Unemployment to Employment)
ue

.40

.38

.34

.30

.26

.22

.18
1968 1970 1972 1974 1976 1978 1980 1982 1984

(Seasonally Adjusted 3-month MovingA\ierages)
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unemployment rate significantly and make its inter
pretation less straightforward.

Labor Force Entry and Exit
The net effects of labor force entry and exit over

the business cycle detennine how the labor force
participation rate varies. In Chart 3, the de-trended,
seasonally adjusted labor force participation rate for
the 1968-1984 period is plotted. The labor force
participation rate generally rises during expansions
and declines. during recessions although the magni
tude of the cyclical variation is very small-less
than 1percentage point. 17

This procyclical variation in the labor force par
ticipation rate has been taken as evidence in support
of the discouraged-worker hypothesis and evidence
that the discouraged-worker effect must dominate
the added-worker effect if there is one. However,
one implication of the discouraged-worker hypo
thesis is that the probability an unemployed person
gives up searching for a job and drops out of the

labor force rises during recessions, when labor
market conditions are deteriorating. This is because
the costs of search have increased and the searcher's
expected wage has declined relative to the impliCit
non~market wage. Below, direct evidence that is
inconsistent with this implication of the discour
aged~worker hypothesis is presented.

In Chart 4, the probability of becoming a dis
couraged Searcher~thatis, the monthly probability
that an unemployed person drops out of the labor
force (un)~is plotted over time. During eachof the
four recessions since 1968, the probability of being
a discouraged searcher has declined dramatically;
during each of the expansions, it has generally
increased. For example, during the last recession,
the probability declined by almost 25 percent. This
procyclical behavior of the probability of becoming
a discouraged searcher is just the opposite of what
the discouraged-worker hypothesis predicts.

One reason that the probability of becoming a
discouraged searcher may decline during recessions

Chart 3

Detrended LaborForce Participation Rate

LFPR

.574

.572

.570

.568

.566

.564

.562

.560

.558

.556-.-.......

(Seasonally Adjusted Data)
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is that the composition of the unemployed changes.
During a recession, relatively more. workers Who
are permanently attached to the labor force are laid
off. These workers are very unlikely to give up their
search and drop out of the labor force because of
their attachment to the labor force, becausemagy
are eligible for unemployment compensation,
receipt of which is conditional on job search, and
because many are only temporarily laid off. This
change in composition could explain the decline in
the probability of becoming a discouraged searcher
during a recession even if any given person were
more likely to become discouraged.

To test the hypothesis that compositional changes
in the stock of the unemployed explain the cyclical
variation in the probability of becoming. a discour
aged searcher, the probability of becoming a dis
couraged searcher is regressed on capacity utiliza
tion (to measure cyclical effects), time andtime
squared (to allow for time trends) and lagged flows
from employment and not-in-the-Iabor-force· to

unemployment relative to lagged unemployment (to
measure compositional effects).

The results are:

un = - .20*** + .0062***CU
(.04) (.00039)

5.9E-5***TIME
(.72E-5)

+ 4.9E-9***TIME2 -.037**EULAG
(.54E-9) (.018)

+.12***NULAG
(.040)

4 4
where: EULAG ~ EU -i / 2: U- i / 4

i= I i= I

4 4
NULAG = ~ NU_ i / 2: U- i / 4

i=1 i= I

Chart 4

Probability of Becoming a Discouraged Searcher (UN)
(Probability of Moving from Unemployment to Not-in-the-Labor-Force)

un
.34

.30

.26

.22

.18

.14
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(Seasonally Adjusted 3-month Moving Averages)
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The. results show that larger previous flows from
employment to unemployment relative to. the pre
vious level of unemployment (EULAG) cause the
ptobability of becoming a discouraged searcher to
fall as expected, Increased previous. flows. from
out-of-the-Iabor-force. (NULAG) lead to higher
probabilities of becoming a discouraged searcher.
This may be because such persons are. less per
manently attached to the labor force than previously
employed persons.

Furthennore, the regression indicates. that there is
still a strong procyclical behavior in the probability
of becoming a discouraged searcher (because the
coefficient of CU is positive and significant) even
controlling for compositional changes in the stock
of the unemployed. In fact, the coefficient of CU
falls only slightly from .0068 to .0062. when the
lagged flow variables are introduced. This suggests
that some underlying behavioral factor must ac
count for the cyclical pattern and not just composi
tional changes.

If the increasing costs of search discourage job

seekers during recessions, persons not in the labor
force. should beless likely to enter the labor force to
search for employment (that is, to become.unem
ployed), The cyclical variation in this ptobability is
depicted in Chart :;. This chart. shows. that the
probability of entering the labor force to .search for
employment, in fact, rose ineach of the four reces
sions since 1967 and. generally .declined during
expansions.....-,.just the opposite of whatthe<search
cost interpretation of the discouraged-worker hypo
thesis would predict. In fact, this cyclical behavior
suggests. that the added"worker .. effect.dominates
decisions to enter the labor force to search for
employment. 18

Thus, the number of unemployedis greater during
recessions because of increased entry into unem
ployment by persons not in the labor force and
reduced.labor force exitfrom unemployment than it
otherwise would be if these two sorts of labor force
entry and exit rates were constant. Furthermore., the
cyclical behavior of these two labor force entry and
exit probabilities is inconsistent with the search-

ChartS
Probability of Entering the Labor Force to Search for Employment (NU)

(Probability of Moving from Not-in-the-Labor-Force to Unemployment)

19841982198019781968 1970 1972 1974 1976

(Seasonally Adjusted 3-Month Moving Averages)
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cost interpretation of the discouraged-worker hypo
thesis and provides support for the added-worker
hypothesis.

It is unclear what the predictions of the discour
aged-worker hypothesis are regarding how flows
from between not-in-the"labor-force and employ
ment (ne) should vary over the busihesscycle
because changes in a person's search costs would
not directly affect this transition. However,Ol1e
would expect flows from otJt-of-the-labor-fotce to
employment (ne) to parallel flows from unemploy
ment (ue) to employment because economic factors
that increase the probability that unemployed
workers will find acceptable employrnent should
also increase the likelihood that persons not ill the
labor force will accept employment.

In Chart 6, the probability ofbecoming ernployed
if not in the labor force (ne) follows a strong pro
cyclical pattern-falling during recessions and
rising during expansions-confirming the notion

that flows from out-of-the-Iabor-force toernploy
ment parallel flows from unemployment to em
ployment. (In fact, detrended ne andue have a
correlation coefficient of .36.)On the one hand, this
pattern simply may be due to an increase in the
probability of a market wage offer· (which was
generated without search) exceeding the>value of
time in the home as economic conditions improVe.
On the other hand, this pattern would be consistent
with higher search costs and discouragement ifrnost
of the transitions directly to employment were
really comprised of transitions to unemployment
(nu) followed almost immediately by transitions to
employment (ue). An nu transition followed by aue
transition would be recorded as an ne transition if
the length of time spent unemployed were too short
to be recorded by the monthly CPS. 19

The cyclical variation in labor force entry into
unemployment (nu) and employment (ne) have
largely offsetting effects on the size of the labor

Chart 6
Probability of Entering the Labor Force and Becoming Employed (NE)

(Probability of Moving from Not-in-the-Labor-Force to Employment)
ne
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force, although the net entry is somewhat higher
during recessions. 20 Thus, the behavior of the net
labor force entry (ne -+- nu)does not support the idea
that the discouraged-worker effectdominates entry
decisions. However, both the increase in entry into
unemployment (nu) during recessions and. the
decrease in entry into employment (ne) increase the
measured unemployment rate.

Labor force exit from employment (en) also var
ie5iwith the business cycle. In Chart 7, the probabil
ityof labor force exit from employment is plotted.
In. general,. it moves countercyclically~rising

during recessions and falling during expansions.
This is the sort of pattern expected since during
recessions the compensation from employment
declines relative to the implicit returns from non
market pursuits. Thus, the probability ofleaving the
labor force from employment (en) should follow
fairly closely the probability of becoming. unem
ployed if employed (eu). In fact, detrended en and

eu have a correlation coefficient of .48. The cyclical
pattern of this floW, likethatofne, is also consistent
with (but does not imply) a discouraged-worker
effect. This is because. some persons whq lose their
jobs may drop outof the laborforce ratherthanseek
employment becauseqf high search costs associ
ated with the recession,

As discussed earlier, the labor force. exit proba
bility from unemployment (un) has justthe opposite
cyclical pattern-it falls during recessions and rises
during expansions. Thus, the net effects of labor
force exit from unemployment and employment,
like the net effects of ne and nu on labor force entry,
are largely offsetting, although net exit is somewhat
higher during recessions. 21 Although the net effects
of these two types of labor force exit are small, the
increase in. exit from employment (en) and. the
decrease in exit from unemployment (un) during
recessions bqth cause the measured unemployment
rate to rise.

Chart?
Probability of Labor Force ExitFrom Employment (EN)

(Probability of. Moving from Employment to Not-in-the-Labor-Force)
en

.045

.044

.042

.040

.038

.036

.034

.032

.030

.028

.026

(Seasonally Adjusted 3-month Moving Averages)

19



Even though both labor force entry and exit move
countercyclically, labor force participation has·· a
slight procyclical variation because the counter
cyclical variation in exit is slightly larger than the
countercyclical variation in entry. However, very
small changes in their relative magnitudes could
easily lead to a countercyclical variation in the labor
force participation rate.

A summary of how these four labor force exit and
entry probabilities vary over the business cycle is
presented in Table I. The cyclical variation in each
of these four probabilities leads to greater measured
unemployment during recessions and lower unem
ployment during expansions than would otherwise
occur if these probabilities did not vary· over the
business cycle.

In Chart 8, the variation in the actual unemploy
ment rate over several recent business cycles is
compared to how it would vary if labor force exit

and entry rates were held constant at their mid-cycle
levels22 (the simulated rate) but with flows within
the labor force (eu and ue)· taking their actual
values. This chart shows that a substantiatpl'opor
tion of the cyclical variation in the actUa.l unemploy
ment rate is due to variation in labor force exit and
entry probabilities. Furthennore,the very high
unemployment rates that occurred in the 1973-74
and 1980-82 recessions were partly due to cyclical
changes in exit and entry probabilities, not changes
in the probability of becoming unemployed if em
ployed (eu) or the probability of becoming em
ployed if unemployed (ue). These results show that
even though the net effect of the cyclical variation in
these four exit and entry probabilities leads to a
slight procyclical variation in the labor force partici
pation rate, the cyclical variation· in labor force
entry and exit rates leads to higher measured unem
ployment rates during recessions.

Chart 8

Simulated Versus Calculated Unemployment Rate

198419821980197819761974197219701968

2

4

Percent
11

6

8

10

20



Table 1
Labor Force Entry and Exit Probabilities

Over the Business Cycle

Probability of Labor Force Exit or Entry

un
Labor force exit from unemployment

nu
Labor force entry to search for employment

en
Labor force exit from employment

ne
Direct labor force entry into employment

Net labor-force entry
(ne + nul

N(et la:or~~:e e~it un)

E+U E+U

Change in Probability During
Recession Expansion

+

+

+

+

+

+

Effect on the Unemployment
Rate During a Recession

+

+

+

+

IV. Summary and Conclusions
One interpretation of the discouraged-worker

hypothesis is that search costs rise during recessions
and cause an increase in the probability that an
unemployed person will drop out of the labor force
(un) and a decrease in the probability that a person
not in the labor force will enter the labor force to
search for unemployment (nu). The evidence pre
sented in this paper is inconsistent with this inter
pretation of the discouraged-worker hypothesis. The
likelihood of becoming a discouraged searcher
giving up job search and leaving the labor force
actually declines during recessions. This is just the
opposite of what the conventional interpretation of
the discouraged-worker hyopthesis predicts. More
over, the probability of entering the labor force to
search for employment (that is, to become em
ployed if previously not in the labor force) rises
during recessions. This result is consistent with
the added-worker, not the discouraged-worker
hypothesis.

Labor force exit from employment (en) does vary
countercyclically-being higher during recessions
-and this might be consistent with the discour
aged-worker hypothesis. During recessions some
laid-off workers may drop out of the labor force
rather than search for new employment because

21

search costs are higher during recessions. However,
increased labor force exit from employment during
recessions also may reflect falling market wages
relative to implicit values of time in the non-market
sector, and this would not have any implications
about discouraged workers. Similarly, the procyc
lical pattern of labor force entry directly to employ
ment (ne) might also be consistent with the discour
aged-worker hypothesis because the ne transition
may be comprised of a nu transition followed by a
ue transition, both of which might not be captured in
the CPS data if the duration of unemployment were
sufficiently short. However, a decline in market
versus non-market wages also would explain the
decline in direct labor force entry into employment
during recessions.

Although there might be some eclectic interpre
tation of the discouragedcworker hypothesis that is
consistent with the observed cyclical pattern of all
four laborforce exit and entry probabilities, the
explanation of discouragement in terms of higher
search costs during recessions is not. The conven
tional interpretation of the procyclical pattern of
labor force participation as being due to increased
rates of labor force withdrawal by unemployed
workers (un) and reduced rates ofentry to search for



unemployment (nu), is not consistent with the evi
dence presented in this paper.

The cyclical variation in labor force entry and
exit rates cause the measured unemployment rate to
vary much more over the business cycle-being
higher during recessions and lower during expan
sions-than it would be if these entry and exit rates
were constant and if the within-labor force transi
tion rates took on their actual values. Moreover, the
procyclical variation in labor force entry into (nu)
and the countercyclical variation exit from unem
ployment (un) both cause the unemployment rate to
be much higher during recessions than would be the
case if they were constant. Because the variation in
these two rates does not directly affect the employ
ment rate, the unemployment rate has a much larger
cyclical variation than the employment rate. This
suggests that using only the unemployment rate to

gauge labor market conditions may be misleading
and that the employment rate may be a better indi
cator of labor market conditions.

Finally, the results of this paper cast doubt on the
validity of the techniques commonly used to
measure "hidden" unemployment, or the number
of discouraged workers. Although the labor force
participation rate does vary procyclically, this alone
does not imply that unemployment during reces
sions is necessarily lower than it otherwise would be
or that this variation can be used to measure the
number of discouraged workers. The results in this
paper suggest that during recessions some persons
who report themselves to be out of the labor force
would be employed if labor market conditions were
better, and that there are also persons who report
themselves as unemployed who would not be in the
labor force if labor market conditions were better.

FOOTNOTES

1. For examples of recent articles see Clark and Summers
(1979), Denton (1973), Marston (1976), Smith (1977), Toikka
(1976), Kuch and Sharir (1978), Lundberg (1981), Lilien
(1982), Wachter (1974), and Lucas and Rapping (1969).
The very early work on this subject is Long (1958), Hansen
(1961) and Woytinsky (1940). Some of the key papers
reviewed by Mincer were Tella (1964), Strand and Dernberg
(1964). Also see Dernberg and Strand (1966) and Barth
(1968).

2. It should be noted that neither unemployment nor em
ployment "rates" as commonly defined are rates of flow in a
mathematical sense. Rather they are ratios of two stocks. A
rate is a measure of a flow per unit time.

3. Lucas and Rapping (1969) attempt to test this hypothesis
directly by including current actual wages as well as expec
ted permanent wages as explanatory variables in a model
of labor supply. Also, see Wachter (1974).

4. In a life-cycle labor-supply model estimated using micro
household data, Heckman and McCurdy (1980) find no
labor-supply response to transitory income variations
among married women.

5. The employment rate is the fraction of the population
employed. The labor-force participation rate is the number
of persons employed plus the number unemployed divided
by the population. Equivalent regressions of employment
on unemployment are also used in some studies.

6. Lundberg (1981) finds strong empiriCal support for this
hypothesis using micro-household data from the Seattle
and Denver Income Maintenance Experiments.

7. Since the labor force is the sum of the employed and
unemployed, such a procedure leads to an upwardly biased
estimate if there are measurement errors in employment. A
positive measurement error increases both the left- and
right-hand side variables and a negative measurement error
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decreases both variables. This leads to a positive coefficient
of the employment-rate variable even if the true effect were
zero. More importantly, some of these studies omit trend
variables, and unless trend variables are included in the
regression, this procedure does not distinguish the effects
of cyclical variations in employment rates from permanent
changes. For example, during the last 20 years there has
been a sharp increase in both female labor-force participa
tion rates and employment rates.

8. See, for example, Flaim (1973), Gastwirth (1973),
Dernberg and Strand (1966), and especially Mincer (1973)
for a review of this literature.

9. Marston (1976) was one of the first to show the useful
ness of stock-flow data in explaining demographic differ
ences in unemployment rates. He showed that much of the
observed demographic differences in unemployment rates
is not due to differences in the rate of finding employrnent
once unemployed, but is due to differences. in the rate of
entering unemployment. Smith (1977, 1978), Toikka (1976),
and Toikka et al. (1977) have also used these data in
time-series models.

10. These data were originally published by the Depart
ment of Labor from May 1948 through December 1952.
Publication ceased then because estimates of unemploy
ment and employment from the restricted sample required
to compute the flows (persons who complete two consecu
tive surveys) were somewhat different than estimates from
the full sample. However, because of requests.trbm
researchers, publication of the gross-flow data resumed in
1982.

For a description of these data see Smith (1978), and the
U.S. Department of Labor (1980, 1982). One reason for
differences between gross-flow estimates and the fOIl
sample estimates is what is called "rotation group bias".
Rotation group bias occurs when survey responses depend



5.4E-9*** TIME2

(.51E-9)

.23*** + .0037*** CU
(.035) (.00036)
- 8.1 E-5*** TIME +

(.67E-5)

ue

15. In addition, the unemployment insurance system, by
not beirg fUlly experience rated,providesanincentive for
employers to respond to cyclical changes in demand
through temporary layoffs as opposed .to wage reductions
(see Topel (1983), Feldstein (1973». Lilien (1982) presents
evidence that a substantial fraction of cyclical unemploy
ment is due to shifts of employment demand among differ
ent sectors of the.economy. This also suggests that during
recessions eu should rise because of layoffs by employers
experiencing declines in demand and ue should fall be
cause of the time needed for laid-off workers to relocate.

16. As another test of the response of flows within the labor
force to changes aggregate demand, eu and ue are regres
sed on time (in days), time squared, and capacity utilization
(CU). The results are:

eu = .033*** - .00035*** CU
(.0019) (.000019)

+2.6E-6*** TIME +1.4E-10*** TIME2

(.37E-6) (.31E-10)

***significant at the 1% level.

These regressions confirm that an increase in capacity
utilization leads to a statistically significant increase in the
probability that unemployed persons will find employment
and a statistically significant decrease in the probability that
an employed person will become unemployed.

17. Similarly, a regression run over the '68-'84 period
shows that the labor-force participation rate is positively
related to capacity utilization:

LFPR = .54*** + .00044*** CU
(.0059) (.000060)
+ 5.14 Ec6*** TIME + 3.8*** E-10 TIME2

(.11 E-6) (.96E-10)

However, this regression indicates that a 10 percentage
point increase in the capacity utilization rate increases the
labor-force participation rate by only .4 percentage points.
During this analysis period, the maximum range of capacity
utilization was 20 percentage points, thus indicating that the
maximum rnagnitude of the cyclical effect is very small.
(These results imply an .8 percentage-point variation from
minimum to maximum due to cyclical effects whereas dur
ing this period the labor-force participation rate actually
increased 5 percentage points.)

18. In addition, the probability of labor-force entry to search
for emploYment {nul was regressed on capacity utilization,
time, and tirne squared to test this hypothesis more for
mally. The reSUlts were:

nu = .053*** -.00062***CU
(.0029) (.000030)
+6.6E-6***TIME - 4.3E-10***TIME2

(.56E-6) (.47E-10)

Thus, this regression confirms a strong, statistically signifi
cant countercyclical movement of the probabilityof entering
the labor force to Search for employment.
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(ne+nu)2
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Thus, the steady-state effects have the same signs as the
short-run effects.

14. Only about 20 percent of the unemployed who were
employed immediately preceding their unemployment spell
quit their jobs, presumably to look for better ones.

du
dnu

on whether one has been recently surveyed. For a discus
sion of this problem see Bailar (1975). The CPS sample is
comprised of eight "rotation" groups. A household is inter
viewed for four consecutive months, is Off foreight months
and then is interviewed for four more consecutive months.
Groups 1 and 5 (those not surveyed recently) report higher
unemployment, perhaps because of a learning process
associated with being repeatedly served. If so, the sub
sample used to compute the flows (groups 2-4 and 6-8)
provides more accurate estimates. However, a priori it is
unclear whether the full sample or the matched sample
provide estimates with less bias.

11. That is the flows are estimated from a sample of identi
cal persons who complete the two consecutive months.
Thus, any persons in the sample the first month who do not
complete the second month's survey and vice versa are
excluded.

12. It can be shown that the steady-state unemployment
rate is given by:

u = a
a+b

where: a eu + (1 - ~ len
ne+nu

ne
and b ue + (ne+nu) un

Taking the partial derivatives of (u), gives:

du b
deu (a+b)2 >0

du
den

du
dun

du -a
- --<0
due (a+b)2

thus proving the long-run effects have the same sign as the
short-run effects. It can be shown that the effects on the
steady-state· employment rate are of opposite sign as
expected.

13. The effects of changes in these rates on the steady
state unemployment rate are given by:

ne
-a ne+nu

(a+b)2

23



19. The CPS defines persons as unemployed if they are
not employed during the survey week, were available for
work, and (a) had made specific efforts to find employment
sometime during the prior four weeks, or (b) were waiting to
be recalled to a job from which they had been layed off, or
(c) were waiting to report to a new job within 30 days. ThUS,
some fraction of all unemployment spells that are less than
3 weeks in duration will not be recorded by the monthly
CPS.

20. Although labor-force entry directly into employment is
procyclical, the probability of entering the labor force and
experiencing a spell of unemployment is countercyclical.
The net effect of these two types of entry are largely offset
ting. To determine whether there is any cyclical behavior of
labor-force entry, the probability of labor-force entry was
regressed on capacity utilization, time and time squared
with the following results:

nu+ne .068*** -.00020*** CU
(.0071) (.000073)
+ 8.7E-6***TIME -6.4E-10***TIME2

(1.4E-6) (1.2E-10)

This regression indicates labor-force entry follows a coun
tercyclical pattern-entry rates are actually somewhat
higher during recessions. Thus, the increased entry into

unemployment is slightly larger than the decreased entry
into employment during recessions.

21. To test this hypothesis formally, the probability of labor
force exit was regressed on capacity utilization time and
time squared with the following results:

PRLEXT .067 - .00015***CU
(.0033) (.000033)
-7.8 E-7 TIME - 6.2 E-11 TIME2

(6.2 E-7) (5.3 E-11)

This regression indicates that labor force exit follows a
countercyclical pattern. Thus, the increased exit from em
ployment during recessions must be somewhat larger than
the decreased exit from unemployment.

22. That is, for each cycle's midpoint, entry and exit rates
are fixed. The simulated unemployment rate is then calcu
lated starting with the actual employment-status distribu
tion at each cycle's midpoint using actual flows within the
labor force but holding constant entry and exit rates at their
midcycle levels. The actual unemployment rate is calcu
lated using the initial employment status distribution and
letting all six transition probabilities take on their actual
values.
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Brian Motley*

This paper re-examines the relation between unemployment and real
economic growth and develops estimates ofthe unemployment rate under
a variety of economic "scenarios" for the 1990s. The empirical results
suggest that if real GNP grows at an annual rate offour percent, the
growth rate projected by the Reagan Administration, the unemployment
rate will decline to six percent by 1990. The unexpectedly rapid decline in
unemployment since 1982 appears to reflect the strong cyclical upturn in
the economy rather than any change in the historical relation between the
jobless rate and GNP.

In the first year and a half of recovery from the
1981-82 recession, during which the unemployment
rate rose to its highest level in more than forty years,
the number of jobless workers has declined drama
tically. By June 1984, the civilian unemployment
rate had fallen to 7. 1 percent from its peak of 10.8
percent reached in December 1982. This improve
ment in labor market conditions has been greater
than most economists expected. In its 1984 Annual
Report, for example, the President's Council of
Economic Advisers projected that the jobless rate
would not fall below 7 percent until 1987.

The analysis of this paper suggests that this un
expectedly rapid decline in unemployment resulted
largely from the fact that the cyclical upswing in
real GNP has been much stronger than anticipated.
In the first half of 1984, real GNP rose at an extra
ordinarily high annual rate of 8.8 percent. Most
forecasters expect GNP growth in the second half of

*Senior Economist. Research assistance was provi
ded by Kenneth Khang and Roger Weatherford.
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the year and in 1985 to be considerably slower.
Hence, future declines in the jobless rate are likely
to come more slowly.

The purpose of this paper is to examine the rela
tion between unemployment and economic growth
with a view to developing longer run projections of
the unemployment rate out to 1990. The framework
used is one originally developed by Arthur Okun in
1962 and popularly known as.Okun's Law. Okun
found that there was a stable relation between
changes in the rate of real economic growth and
changes in the unemployment rate. In this paper,
Okun's estimates of this relation are updated and
used to make projections of the unemployment rate.
Various alternative assumptions regarding the rate
of real economic growth between 1983 and 1990 are
used. A distinctive feature of these projections is
that the impact on unemployment of long"run swings
in the growth rate of output is analyzed in addition
to the effect of cyclical fluctuations. Most previous
studies, including Okun's own analysis, have
focused on the short-run relation between output



growth and unemployment over the business cycle.
The object of this paper is not to develop uncon

ditional forecasts of the unemployment rate, but
rather to examine the implications for labor market
conditions ofalternative "scenarios" for real eco
nomic growth in the years ahead. This more modest
objective is useful for two closely related reasons.
First, since policies that aim to hasten real growth
run the risk that they will overstimulate the econ
omy and add to the rate of inflation, it is valuable to

gauge the likely benefits of such policies in the form
of reduced unemployment. Second, and conversely,
because the likelihood of faster inflation tends to
increase as the economy approaches high levels of
employment, it is useful to attempt to make judg
ments of how rapidly alternative paths of real growth
will lower the unemployment rate and thus of how
soon they will bring the economy to its inflation
threshold.

I. Okun's Law

(I)

After examining the statistical relation between
the unemployment rate and real GNP, Arthur Okun
summarized his findings in the following state
ment, I which later became known as Okun's Law.

In the postwar period, on the average, each
extra percentage point in the unemployment
rate above four percent has been associated
with about a three percent decrement in real
GNP.
In this statement of his "Law", Okun took it for

granted that "full employment" corresponded to a
measured unemployment rate of four percent. Since
Okun wrote his classic paper, economists' views of
what constitutes full employment have changed
significantly. Now, the Law is more often expressed
as a relation between the growth rate of real GNP
and changes in the unemployment rate.

To maintain a constant unemployment rate, real
output must grow at a rate sufficient both to offset
increases in output per worker and to provide jobs
for new entrants to the labor force. If real GNP
grows more slowly than this "required" rate, un
employment will rise; joblessness will decline if
real growth exceeds the required rate. In particular,
Okun's Law states that if the annual growth rate of
real GNP is increased by three percentage points,
with no change in the "required" rate, the unem
ployment rate will decline by one percentage point
each year. That an increase in the growth rate of real
GNP is associated with a less than proportionate
reduction in the unemployment rate is explained by
the fact that more rapid real growth also tends to be
associated with increasing labor force participation
and more rapid growth in output per employed
worker. Increased participation in the labor force
and higher labor productivity (output per worker) in

27

tum mean that a given increase in real output requires
a smaller increase in the proportion of the labor
force employed and hence a smaller decrease in the
proportion that is unemployed.

These growth-accounting relations may be seen
more formally in the following output identity:2

YIP = (Y/E) X (ElL) X (LIP)
where Y = Real Output

P=Adult Population
E=Civilian Employment
L=Civilian Labor Force

This identity shows that output per head of the adult
population, YIP, may be decomposed into output
per employed worker, YIE, employment as a pro
portion of the labor force, ElL, and the labor force
as a proportion of the population, LIP. Using the
symbols y, q, e and p to represent these four ratios,
Equation (1) may be rewritten as:

y = q x e x p (2)

Taking logarithms of this equation, differentiating
with respect to time, and rearranging terms, yields
an expression for the growth rate3 of the employ
ment rate, e, in terms of the growth rates of the other
three variables:

din e = din y - din q - din p (3)

Since the employment rate, e, is simply the con
verse of the unemployment rate, u, so that
e = (!-u), and since In (l-u) is approximately4
equal to -u, this equation in tum may be written:

-du = din y - (din q + din p) (4)

Equations (3) and (4) are accounting relations
with no particular economic content. Okun's Law,
by contrast, states that there is a behavioral relation
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rates to output growth is a close and stable one.
Suppose, for example, that, for demographic or
cultural reasons, the growth of labor force participa
tion increases. This means both that there is an
increase in the total supply of labor and that a larger
proportion of the total work force consists of less
experienced workers. Firms will be encouraged both
to adopt more labor-intensive methods of producing
their existing products and to switch to product lines
that require more labor and less capital. The result
of these changes is likely to be a slowing in the
growth rate of labor productivity.5 Conversely,
suppose there is an exogenous shock to the econ
omy-such as a rise in the price of energy-that
slows the growth of labor productivity and, hence,
of real wages. Such a shock is likely to cause an
increase in labor force participation as families seek
to maintain their living standards.

These informal arguments suggest that more
rapid labor force growth is likely to lead to a slowing
in productivity growth, and also, conversely, that a
decline in productivity growth may cause a rise in
labor force participation. Whatever the actual cause
and effect relationship between the growth rates of
labor productivity and of participation in the work
force, it is striking that the slowing in the growth of
output per worker after 1965 roughly coincided with
the acceleration in labor force participation. The
effect of these opposing movements in the growth
rates of participation and of productivity is that the
sum of their growth rates is more stable over time

du = a' + b' dIn y + Vi (5)
where a' and b' are parameters and Vi represents. a
random error term.

Okun's finding that a one point reduction in the
unemployment rate required a three percentage point
increase in real GNP growth meant that b ' in Equa
tion (5) was approximately one-third. This result
also implied that the growth rates on the right side of
Equation (4) are not independent of one another.
Since a three percentage point increase in the growth
rate of output is associated with only a one point
reduction in the unemployment rate, the combined
growth rates of labor productivity and labor force
participation, dIn q + dIn p, must rise by two
percentage points.

Although Okun's Law normally is stated in terms
of changes in the unemployment rate, the analysis
and empirical computations in this paper are con
ducted in terms of employment in order to make use
of the exact accounting relationship embodied in
Equation (3) rather than its approximation in Equa
tion (4). In terms of the employment rate, Okun's
Law is written:

between the growth rate of real GNP and the change
in the unemployment rate. This hypothesis may be
written:

din e = a + b din y +v (6)

Notice that Equation (6) implies that in order to hold
the employment rate constant, real GNP must grow
at a rate -a/b. Hence, we expect empirical estimates
of Equation (6) to yield a negative intercept term.

By substituting Equation (6) into Equation (3)

and re-arranging terms, we obtain:

dIn q + dIn p = -a + (1 - b) dIn y - v (7)

This equation shows that if there is a stable relation
between the growth rates of real GNP and the em
ployment rate (Okun's Law), then there also is a
stable relation between the growth rate of real GNP
and the sum of the growth rates of labor productivity
and labor force participation. This does not, how
ever, necessarily mean that the growth rates oflabor
productivity and labor force participation are each
related in a stable way to real output.

Indeed, it is not hard to think of reasons that the
relations of both labor force participation and labor
productivity to real GNP might be quite unstable
even though the relation of the sum of their growth
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than is either individual growth rate. This provides a
reason for expecting that Okun's law will remain
stable even in the face of changes in the growth of
participation and productivity. In effect, the Law
internalizes the tendency for productivity growth
and participation to vary inversely. In Charts 1-3 we
show the paths of these key ratios over the 1951-83
period.

The Stability of Okun's Law
To use a simple Okun's Law equation such as

Equation (6) to estimate the implications for the
employment rate of some postulated path for future
real output, it is necessary to assume that the param
eters of the equation remain constant over the pre
diction period. Clearly, the stability of these param
eters in the past will be a valuable indication of the
reasonableness of this assumption.

Tests of the stability of Okun's Law were per
formed using quarterly data over the 33-year period,
1951-1983. To allow for lags of adjustment, the
current and two lagged values of the quarterly GNP
growth rate were used as regressors. Equations were
estimated in the form:

din e, = an +a[ din Yt + a2 din Yt-l

(8)

The test procedure used was one devised by
Quandt. 6 This test proceeds in two stages. First, the
technique provides a method of finding the date at
which any parameter change is most likely to have

occurred. It does this by finding the date at which
the overall fit of the equation can be most improved
by splitting the sample. Second, having located this
"switching point" , it tests whether there was in fact
a statistically significant parameter shift at that date. 7

Table I summarizes the results of these stability
tests. Since the first stage of the testing procedure
indicated that the most probable switching point
was the second quarter of 1966, Sample I refers to
the period 1951(I) - 1983(IV), while Samples II
and III are the sub-samples of this period, 1951(1) 
1966(1) and 1966(II) - 1983(IV). The first three
columns show the results of estimating Equation (8)
over these three sample periods with no restrictions.
The F-statistic shown in the first column tests the
hypothesis that all the coefficients remained constant
over the full sample period-this hypothesis cannot
be rejected. Columns four and five give the estima
ted coefficients when the intercept is permitted to
change but the' 'slope" coefficients are constrained
to be constant between the two sample periods. The
F-statistic in column four tests the hypothesis that
the intercept did not change between the two
periods-this hypothesis is rejected. Finally,
columns six and seven show the coefficients when
the intercept is constrained to be constant and the
slopes are allowed to vary. The F-statistics in
column six test the hypothesis that the slope coeffi
cients did not change between the subperiods, first
under the assumption that the intercept was con
stant, and, second, assuming that the intercept
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shifted in 1966(11). Under either assumption, the
hypothesis that the slope coefficients remained
constant cannot be rejected.

The principal conclusion from this series of tests
is that we can accept the hypothesis that changes in
the employment rate were related in a stable way to
changes in the growth rate of real GNP over the
1951-83 period. That is, the slope coefficients in
Equation (8) remained constant. Thus, the analysis
of twenty years of additional data does not alter
Okun's basic conclusion that there is a stable relation
between short-run changes in real GNP and the
unemployment rate. The stability of this relation
over the last thirty years provides a strong basis for
continuing to use it for prediction pruposes.

Assuming that the intercept did shift between the
two sample periods, the sum of the slope coefficients
in the estimated equation8 is 0.481. This value
implies that to raise the annual growth rate of the
employment rate by one percentage point required
an increase in the annual growth rate of real per
capita GNP of 2.08 percentage points. This com
pares to Okun's estimate of three percentage points
over the 1947-1960 period.

The statistically significant rise in the intercept
term in the estimated equation implies that the
growth rate of real GNP required to keep the em
ployment rate unchanged did not remain constant
over the full 1951-1983 sample period. As shown
earlier in connection with Equation (6), this required
growth rate is the negative of the ratio of the intercept
to the slope, so that the finding that the intercept has
become less negative implies that it has required a
lower growth rate of real GNP to hold the employ
ment rate constant since 1966.

The required growth rate, computed by dividing
the negative of the estimated intercept by the sum of
the slope coefficients, is shown at the bottom of
Table 1. These computations indicate that an annual
growth rate in per capita GNP of 1.51 percent was
needed to hold the unemployment rate constant over
the period between 1966 and 1983, whereas the
required rate in the earlier sample period was 2.39
percent. The adult population increased at an annual
rate of 1.77 percent between 1966 and 1983, imply
ing a required annual growth rate of total GNP of
3.28 percent. In fact, GNP rose at an average rate of
only 2.67 percent per year over this period and, as a

Table 1
Okun's Law: Stability Tests

(Dependent Variable is Annual Growth Rate of Employment Rate)

Sample II Sample III Sample II Sample III Sample II Sample III

-1.148 -0.722
(7.39) (5.96)

0.234 0.263
(6.79) (8.99)

0.218 0.141
(5.62) (4.67)

0.028 0.073
(0.84) (2.52)

Sample I

Constant -0.898
(9.28)

Per Capita GNP (t) 0.249
(11.13)

Per Capita GNP (t-I) 0.166
(6.90)

Per Capita GNP (t-2) 0.052
(2.36)

F-statistic 2.14

"Required" Growth
Rate* 1.93 2.39 1.51

-1.l52
(8.18)

0.255
(11.55)

0.169
(717)

0.057
(2.66)

5.96**

2.39

-0.726
(6.15)

0.255
(11.55)

0.169
(7.17)

0.057
(2.66)

1.51

-0.883
(9.11)

0.217
(6.38)

0.213
(5.40)

0.012
(0.371)

1.26
0.87

2.00

-0.883
(9.11)

0.268
(9.07)

0.146
(4.75)

0.078
(2.69)

1.79

*Growth rate of per capita GNP required to hold the unemployment rate constant.
**Statistically significant at the 5 percent level.
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consequence, the unemployment rate increased from
3.8 percent to 8.5 percent. To bring the unemploy
ment rate down, real output growth must proceed
faster than the required rate.

Okun's Law and the Business Cycle
The fact that Okun stated his Law in terms of

deviations from full employment suggests that he
regarded it as applying primarily to cyclical varia
tions in output and employment. Over the business
cycle, the output growth rate required to compensate
for long-run movements in output per worker and in
labor force participation, and so to hold the unem
ployment rate steady, would not change much. As a
result, the intercept term in a simple Okun's Law
equation would remain approximately constant.
However, the results in Table 1 indicate that this
required growth rate may change in the long-run. To
develop an explicit expression for the required rate,
assume that real output and the employment rate
each may be written as the product of a trend com
ponent and a cyclical component. In terms of growth
rates, this assumption implies:

din y, = din YT" + din Ye" (9)

dine, din eT" + din ee" (10)

Now assume that the growth rate of the cyclical
component of the employment rate is related to
cyclical changes in real output.

din ee" = B dIn Ye" + w, (II)

where w, represents a random error term. Combin
ing Equations (9), (10) and (II) yields an Okun's
Law equation in terms of both the original variables
and their trend components:

din e, = (dIn eT" - B dIn YT.,)

+ B din y, + w, (12)

This equation is analogous to Equation (6) except
that the intercept term in parentheses is not neces
sarily constant. Hence, the hypothesis that there is a
stable relation between output and employment over
the business cycle is consistent with the empirical
results ill· Table I since that hypothesis does flot
require that the intercept tem1 ofthe estimated equa
tion be a constant. In particular, by setting the left
side of Equation (12) equal to zero, it may be solved
for the output growth rate required to hold the em
ployment rate steady:
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din y~ = dIn h, - dIn eT.JB (13)

Hence, Equation (12) may also be written as

din e, = B(dln y, - dIn yR) + w, (14),
which again shows that shifts in the estimated inter
cept of an Okun's Law equation may be interpreted
as representing changes in the rate of output growth
required to hold the employment rate steady.

Since the objective of this paper is to examine the
implications of alternative GNP scenarios rather
than to develop unconditional forecasts of the un
employment rate, no attempt is made explicitly to
model changes in the required output growth rate,
This would require a detailed analysis of future
trends of productivity and labor force participation.
Instead, I have assumed in making the projections
that the trend in the employment rate varies with
changes in the trend of output. Equations (13) and
(14) show that this assumption implies that the re
quired output growth rate-and hence the intercept
of the Okun 's Law equation-also varies with the
trend in real GNP.

Alternative Techniques for
Predicting Unemployment

The use of Okun's Law is not the only technique
available for predicting the future unemployment
rate. For example, most economists argue that in
the long-run the unemployment rate will approach
what is known as the natural rate. Hence, the best
long-run forecast of the unemployment rate is that it
will be equal to the natural rate.

Even when the economy is operating at a high
level of activity, persons are continually entering
and leaving the unemployment pool. New entrants
to the labor force generally find they must devote a
period of time to searching for a job before locating
one, Similarly, at any particular time, a number of
established workers will be unemployed as they go
through the normal process of moving between jobs.
Because each individual worker and each job is to
some extent unique, and because neither job-seekers
nor potential employers have complete information,
it takes time for these unemployed persons to find
jobs. This normal amount of joblessness, which
occurs even when labor markets are in equilibrium
so that there is no tendency for nominal wages either
to accelerate or to decelerate, is termed the "natural
rate" of unemployment by economists.



The total number of persons unemployed depends
on the number becoming unemployed each month
and on the average time taken by each to search for a
suitable job. 9 For example, if 100 persons become
newly unemployed each month and the average
search time is six months, the average number of
unemployed will be 600 persons. The average time
spent looking for a job depends on the costs of and
returns to job-search. Factors which increase. the
costs of search-for example, a reduction in unem
ployment compensation benefits-or which make
search more effective-such as the development of
employment agencies-shorten average search
times and so cause the natural rate to decline. On the
other hand, an increase in the average flow of per
sons into the unemployment pool will tend to raise
the natural rate. Such an increase might be caused,
for example, by more rapid technological change or
more frequent changes in the pattern of final demand
which would make it necessary for workers to
change jobs more often. Thus, the natural rate. of
unemployment will tend to be higher in a dynamic,
changing economy than in a more stable one.
Demographic changes also· may· affect the natural
rate by increasing or decreasing the average flow of
new entrants into the work force.

In making the projections in this paper, I have not
followed the natural rate approach largely because it
requires both explicit assumptions regarding what
the natural rate is and when it will be reached and an
implicit assumption that actual unemployment will

approach the natural rate "smoothly." Although
most economists argue that the natural rate is in the
vicinity of 6-7 percent, such assumptions are
necessarily arbitrary. Nonetheless, it is worth point
ing out that Equation (12) is quite consistent with
the natural rate approach. In the very long-run, the
actual and trend growth rates of real GNP will be
equal. In that case, the equation implies that the
actual change in the employment rate is equal to the
trend change which, presumably, reflects only
changes in the natural rate.

For shorter time horizons, an alternative approach
to the use of Okun's Law would be to forecast
separately the growth of labor productivity, YIE,
and of labor force participation, LIP, and to use
Equation (I) to derive a forecast of the employment
rate. This appears to be the approach used by the
Council of Economic Advisers in developing its
near-term projections of the unemployment rate. 10

It has the advantage of permitting explicit consider
ation of the wide range of factors that influence the
unemployment rate through their effect On produc
tivity or participation. But it possesses the disad
vantage of not allowing for the apparent inter
dependence between participation and productivity
changes which is internalized in Okun '5 Law. For
example, the CEA uses estimates of future labor
force participation prepared by the Bureau of Labor
Statistics. I I These estimates are based primarily on
demographic rather than economic considerations.

II. Predicting the Employment Rate
For making the empirical estimates, a more

detailed decomposition of real GNP was used.
Equation (I) was extended to

Y/P=Y/(ExH) x ElL x LIP x H/HP x HP
(15)

where H=Average Annual Hours Worked per
Employed Person

HP= Potential Annual Hours per in the
Labor Force

Changes in potential hours per worker
reflect variations in the proportion of the labor force
that chooses to work part·time. Divergences
between actual and potential hours result from
variations in the incidence of overtime and involun-
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tary part-time work over the business cycle. Data on
each of the components of this identity are available
from the Bureau of Labor Statistics. 12

Separate projections were developedofthe trend
and cyclical components both of the em.ployment
rate and of each of the' 'supplementary" variables
in Equation ( 15): output per worker-hour, the parti
cipation rate, the actual/potential hours ratio and
potential hours per head. As explained. above,
variations in the trend growth rate ofelUployment
are proxies for changes in the required output growth
rate and thus for movements in the intercept of the
Okun's Law equation. The projections of the sup
plementary variables were made to provide an in-



(17)

(16)

+ b~ din y~2 + v~

where din z, represents the growth· rates of the
employment rate and of each of the four supple
mentary variables, din y, represents the growth rate
of real GNP, and the superscripts (T and C) identify
the trend and cycle components of these variables.

Summing Equations (16) and (17) and rearranging
tenns yields:

Undereach growth scenario, the projected level
of per capita GNP in the fourth quarter of 1990 was
computed by applying the assumed quarterly growth
rates to its actual level in 1983(IV). It was assumed
that the actual and trend levels of real GNP will be
equal16 in 1990(IV) and that the trend path will
follow a fourth degree polynomial between 1983(IV)
and 1990(IV).17 Chart 4 shows these GNP projec
tions on which the employment rate forecasts were
based.

The first stage of the forecasting process consists
ofpt'Ojecting the trends in. the. employment rate and
each of •• the supplementary variables under each
GNP scenario. This requires estimates of the rela
tions between the trend component of each variable
and trendGNP. To obtain these estimates, the trend
and cycle components of each variable are assumed
to be linearly related to GNP.

din ZT = aT + bTdlnyT+ bT din yT, 0' I ,-I

dlnz = (aT + aC) + (bT bC) din yT
too t

+ (bi - bi) din y~1 + (b~ - b~) din y~2

+ b~ din Y, + b; din y'_1
C . T C+ b2 dIn Y'-2 + v, + v,

High Scenario
CEA Scenario
Low Scenario
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fonnal check on the reasonableness of the employ·
ment rate estimates. As it happened, however, the
"fit" of the equations explaining the supplemen
taryvariables was inferior to the Okun'sLawequa
tions,making predictions derived from them less
reliable.

Three sets of projections were cornputedbased
on alternative assumptions about the behavior of
real GNP per capita between now and the end ofthe
decade. 13 The "high growth" and "low growth"
scenarios call respectively for average real annual
per capita growth. rates of four percent and two
percent between 1983(IV)and 1990(IV). The "CEA
scenario" calls for growth in real per capita GNP at
approximately the rates assumed in the 1984 Report
of the Council of Economic Advisers. 14 These
assumptions call for real GNP to grow at rates of4. 5
percent in 1984 and 4.0 percent in the rest of the
decade. Since the adult population is expected to
rise at an annual rate of roughly one percent, the
CEA scenario for per capita growth was constructed
by subtracting one percentage point from the GNP
growth rates assumed by the CounciL

Each series in Equation (15). was decomposed
into its trend and cyclical components by regressing
its logarithm on a fourth degreepolynomialintime
over the period 1950(1) - 1983(IV).15 The fitted
values from these regressions were designated as
the trend components and the residuals as the cycle
components.
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Since trend GNP is a smooth series, these equations
may be approximated by

dIn Zt = [a +«b~ + b; + bn-(b~ + bf + bi»

x «(In y; - In y;3)/3)] (18)

+ b; dIn y, + b~ dIn Yt-I

+ bi din y'-2 + v,

where a = aT + aC and v, = v; + v;.

In these equations, the quarterly growth rate ofeach
variable depends on the actual quarterly growth
rates of GNP in the last three quarters and the
average trend growth rate over those quarters. In
particular, the employment rate equation in (18) is
the empirical counterpart of Equation (12). The
terms in brackets represent the intercept. of the
Okun's Law equation and varies in respoIlse to
changes in the trend GNP growth rate.

Table 2 provides estimates of the coefficients of
Equations (18) under the CEA scenario. As required

by the theory, the constant term and the coefficient
on trend GNP growth in the employment rate equa
tion both are statistically significant and negative,
implying that the GNP growth rate required to hold
the employment rate steady is positive. IS Given the
trends in the employment rate and real GNP and the
estimates of the cyclical response of employment to
output from Table 2 (that is, b~ + b~ + b~),

Equation (13) may be used to compute a time-series
of the required GNP growth rate. The result of this
computation-shown in Chart 5-indicates that the
required growth rate has been declining over most
of the sample period. This is consistent with the
earlier finding that the interceptin the simple Okun's
Law equations estimated in Table 1was higher (less
negative) in the 1966-83 period than in the earlier
years. However, the employment rate equation in
Table 2 implies that if, as expected, real GNP growth
increases in the eighties compared to the seventies,
the required growth rate will also rise. The projec-

Independent
Variables

Table 2
Trend Equations Under CEA Scenario

(All Variables Are Annual Percentage Growth Rates)

Dependent Variable

Actual!
Employment Output Per Participation Potential

Rate Worker-Hour Rate Hours

Constant -0.383 -0.341 0.909 -0.072
( 1.47) (0.48) (2.34) (0.71)

Trend GNP* -0.296 0.921 -0.403 -0.015
(2.12) (2.44) ( 1.93) (0.27)

Actual GNP (t) 0.252 0.560 0.00 0.057
( 11.39) (9.38) (.002) (6.59)

Actual GNP (t-I) 0.168 -0.188 0.035 -0.0009
(7.08) (2.93) (0.98) (0.10)

Actual GNP (t-2) 0.057 -0.070 -0.007 -0.0008
(2.63) (1.19) (0.20) (0.09)

R2 0.73 0.42 0.005 0.27

SEE 0.98 2.64 1.46 0.038

*Growth rate of trend GNP over preceding three quarters.
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Potential
Hours

-0.113
(0.21)

-0.207
(0.73)

0.131
(2.90)

-0.014
(0.29)

0.020
(0.46)

2.00
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tion process used here implicitly allows for this
because the required rate varies with the trend rate.

The sums of the four slope coefficients in the
equations in Table 2 are estimates of the trend
response of each variable to changes in trend GNP
(that is, of b~ + b; + b~). These estimated trend

response>coefficients, together with the estimated
intercept terms, were used to simulate the quarterly
trend growth of each variable under each future
growth scenario. These projected growth rates were
c1lmulated to yield projections of the trend levels of
each variable between 1983(IV) and 1990(IV).

We suggested earlier that the supplementary
variables might be interdependent so that their indi
vidual growth rates are not closely related to GNP
growth. The results in Table 2 support that argument.
Output per workerchour and the actual/potential
hours ratio are related only weakly to GNP, while
the participation rate and potentiaL hours show
essentially no relation. The fact that the fit of the
employment rate (Okun's Law) equation is none
theless quite close supports the hypothesis that this
equation internalizes the interdependencies between
the supplementary variables.

The second stage in the projection process
involves the cyclical components of the series.
Equations were estimated in the form of Equation
(17) of the relations between. the cyclical growth
rate ofeach series and the cyclical growth rate ofper
capita real GNP. The equations estimated under the
CEA growth scenario are shown inTable 3. 19 They

Independent
Variables

Constant

GNP(t)

GNP (t-l)

GNP

SEE

Table 3
Cycle Equations Under CEA Scenario

(AllVariables Are Annual Percentage Growth Rates)

Dependent Variable

Actual!
Employment Output Per Participation Potential

Rate Worker-Hour Rate Hours

0.045 -0.071 -0.125 -0.026
(0.53) (0.31) (0.96) (0.78)

0.251 0.561 0.001 0.057
(11.53) (9.47) (0.32) (6.55)

0.168 -0.189 0.035 -0.0007
(7.19) (2.97) (0.97) (0.07)

0.06 -0.081 -0.005 0.0006
(2.80) (1.38) (0.14) (0.07)

0.74 0.40 0.00 0.27

0.30 2.60 1.49 0.39
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Potential
Hours

0.177
(1.01)

0.129
(2.85)

-0.14
(0.28)

0.024
(0.55)

0.59

2.01
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io, which implies a total GNP growth of almost five
percent per year over the remainder of the decade, is
unrealistically high. Any attempt to achieve such
rapid growth would soon push the economy beyond
its inflation threshold.

Percent
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were simulated to 1990(IV) to yield projections of
the cyclical component of the variables under each
growth scenario. 20 The projected cyclical compo
nents then were added to the trend projections
derived earlier from Table 2 to. yield quarterly
forecasts of each of the variables over theremainder
of the decade.

The resulting projections of the unemployment
rate are shown in Chart 6. Unemployment rates of
8.2 percent and 3.2 percent are projected for the end
of 1990 under the low and high growth scenarios,
and a rate of 6.2 percent is projected under theCEA
scenario. The low growth scenario calls for slower
economic growth than required to maintain a con
stant unemployment rate. This implies a rising
unemployment rate through the eighties. The CEA
scenario implies an unemployment rate by the end
of the decade that is close to most economists'
estimates of the natural rate. Under the high growth
scenario, the unemployment rate is broughtsignifi
cantly below the natural rate. The implication to be
drawn from this result, however, is that this scenar-

III. Implications of the Projections
In Table 4, the projections of the unemployment

rate developed in the previous section aI"e cOil1Pared
with the annual estimates made by the President's
Council of Economic Advisers. Both sets ofpredic
tions are based on the same assumed growth in real
GNP in the years ahead. Although the estimation
methods are different, the two projections are quite
close. Both forecasts call forthe unemployment rate
to average close to six percent by 1989. Onediffer
ence between the two sets of estimates is that the
calculations made in this paper imply that most of
the reduction in the unemployment rate will occur in
the near future whereas the Council's forecasts show
the largest declines in the later years. This reflects
the fact that our Okun's Law model implies that the.
unemployment rate responds more strongly to
cyclical changes in GNP growth than to changes in
trend and hence shows smaller declines inunem~

ployment as GNP converges on its long-run trend
path.

As pointed out in the preceding section, however,
the projections are sensitive to the assumptions with
regard to real economic growth. The estimates pre-

sented in Table 4 are those implied by the CEA
growth scenario. Under the low scenario, the
unemployment rate is projected to remain essentially
unchanged from its late 1983 level. Although most
economists expect economic growth over the decade
to be more rapid than the rate assumed in that
scenario~two percent per annum in per capita
terms-it is worth pointing out that that rate is
already higher than the growth achieved during the
seventies. In other words, simply to hold on to the
employment gains achieved since 1982 will require
economic growth at rates higher than the U.S. has
achieved since the sixties.

In contrast, the high scenario~which calls for
per capita growth· at a four percent rate-would
rapidly bring unemployment down to the natural
rate. The projected unemployment rate declines to
5.5 percent bymid-1987 under this scenario.
HOWever, such rapid real growth would exceed
even that achieved in the early sixties-between
1960(IV) and 1966(IV) real per capita GNP
increased at an annual rate of3. 7 percent. Moreover,
in that earlier period, inflation and the federal deficit
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were negligible and, as a consequence, interest rates
were significantly lower. Thus, the projections
based on this high. growth assumption are almost
certainly too optimistic. Any attempt to achieve
them would likely produce a substantial rise in the
inflation rate.

The unemployment projections in. Chart 6 and
Table 4 used the fourth quarter of 1983 as their base.
Since that time, the unemployment rate has declined
more rapidly than projected, reaching an average of
7.4 percent in the second quarter of 1984. It is clear,
however, that this "miss" occurred because real
GNP growth has been greater than assumed in the
projections rather than from a defect in the estima
tion method used. In the first two quarters of 1984,
per capita GNP increased at an average annual rate
0f7V2 percent rather than the 3V2 percent assumed in
the CEA scenario. This difference in output growth
would be expected to reduce the unemployment rate
by 0.8 percentage point over two quarters, which is
exactly equal to the difference between the actual
and projected rates in 1984(II). This gives one some
confidence that, if the GNP assumptions underlying
the projections prove to be accurate over the decade
as a whole (that is, that the rapid growth in the first
half of 1984 represents "borrowing from the

future"), the long-run unemployment projections
also will be close to the mark.

Table 4 also compares the projections of output
per worker and of labor force participation. Al
though the Council's estimate ofthe unemployment
rate at decade's end is close to that developed inthis
paper, the estimates of these supplementary vari
ables are different. The Council predicts more rapid
growth in labor force participation. and slower
expansion in output per worker.

This paper's estimates of productivity and parti
cipation are made in the same manner as the em
ployment rate estimates-by simulating the equa
tions estimated in Tables 2 and 3. However, because
these simulated values satisfy Equation (I), anyone
of the variables may be regarded as being obtained
as a residual. Unfortunately, the fit of the estimated
equations was poor. As a result, one has less confi
dence in the forecast of these supplementary vari
ables than of the employment rate. Nonetheless,
their simulated values appear reasonable, and this
adds modestly to one's confidence in the unemploy
ment rate projections.

As is well-known, the acceleration in overall
labor force participation after about 1965 chiefly
reflected the increased number of women choosing

Table 4
Alternative Labor Market Projections: CEA Scenario

1975
Level

1983
Level

Annual
Percentage

Change
1975-83

Okun'sLaw
Projections

1989 1983·89
Level Growth

CEA
Projections

1989 1983·89
Level Growth

Real GNP Per Capita
($ 1972)

Civilian Employment
Rate(%)

Civilian Unemployment
Rate(%)

Real GNP Per
Employed Worker ($ 1972)

Civilian Participation
Rate (%)

8041

91.5

8.5

14349

61.3

8812

90.1

9.9

15226

64.2

1.14

-0.19

0.74

0.75

10684

93.7

6.3

17770

64.2

3.21

0.64

2.58

0.00

10684

94.2

5.8

16900

67.0

3.21

0.74

1.74

0.71

Source: Annual Report of the President's Council of Economic Advisers, 1984, and author's calculations.

Note: This table shows 1989 annual average projections since this is the last date projected by the Council.
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to enter paid employment. By the end of 1983, the
female participation rate had reached 53 percent
compared to 76 percent for men. It remains an open
question whether this increase in women's partici
pation in the work force principally reflects a funda
mental cultural change or merely the response of
families to a slowing in economic growth. For either
explanation, however, one would expect some
slowing in overall labor force participation in the
years ahead as GNP growth picks up and women's
participation approaches that of men. The estimates
in Table 4 show such a slowing.

It is widely expected that labor productivity
growth will increase in the present decade, especial
ly if overall GNP growth remains strong. Since the
output per worker-hour equation in Table 2 implies
that productivity growth responds more strongly to
a change in the trend of GNP than to its cyclical
movements, the growth of productivity would tend
to accelerate if real per capita GNP growth of close
to three percent a year is in fact achieved for the next
several years. The slower growth and increasing
experience of the work force also will tend to stirnu
late productivity growth.

Slower growth of labor force participation makes
it easier to bring the unemployment rate down
because fewer jobs are needed for new entrants to
the labor market. On the other hand, more rapid
productivity growth makes it more difficult, since a
given growth rate of real GNP generates fewer new
jobs. As pointed out earlier, the advantage of invok-

38

ing Okun's Law is that it enables one to estimate
unemployment rates quite well even though the
response of productivity growth and labor force
growth to alternative paths of real GNP growth are
individually difficult to predict. Nonetheless, it is
reassuring that estimates of productivity and partici
pation that are consistent with our unemployment
rate forecasts also seem to make sense in tenus of
the factors that appear likely to influence them in the
years ahead.

Conclusion
The projections developed in this paper are, at

best, illustrative. Clearly, their realization will
depend on the path of real GNP attained in the
present decade. For example, if the CEA growth
projections are achieved, the past stability ofOkun's
Law argues that the unemployment rate is likely to
decline much more slowly in the years ahead than it
has since the business cycle trough in December
1982. In other words, bringing the unernployment
rate down more rapidly-given 3 percent growth in
real per capita GNP-would require a shift in the
historical relation between employment and real
growth. Given the past stability of this relation, the
probability of such an outcome appears not to be
very high. On the other hand, an attempt to bring
unemployment down more rapidly by aiming for a
rate of per capita growth above three percent would
run the risk of over-stimulating the economy and
pushing it past its inflation threshold.
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regressions were run intM f9rm

a1 T + a2 T2 + a3T3 + a4T4,

wht;lreTjs a quarterly time trend variable equal to 1 in
1950(1) and 136 in 1983 (IV) and ZT represents in turn each
of thElvariab'esin Equation (15). This decor11p<>sition method
ensurEls~rat the "adding up" restrictions implied by Equation
(15) also hold for the trend aI1d cycle components individually.

16. This "agnostic" assumption is adopted because one
has no way of knowing whether GNP will be above or below
trend in 1990(IV); that is, Whether that quarter will coincide
with an upswing or a downswing in the business cycle.

17. Specifically, for each scenario, a fourth degree poly
nomial. was fitted to per capita GNP from 1950 to 1983,
SUbject to the restriction that it smoothly approached the
projected value ofactual GNP in1990 (IV). The fitted values
of these polynomials in 1984"90were designated as the
projected future trend of GNP under each scenario. This
procedure yielded values of the past trend of GNP which
were slightly different from those yielded by the unrestricted
polynomial regression described in footnote 15. To ensure
consistency, the trend values of the employment rate and
the supplementary variables inthe period 1950-1983 com
puted from the unrestricted polynomial regressions were
adjusted to sum to revised trend GNP undereach scenario.

18. The decomposition ofGNP into its cycle and trend
components is different under each growth scenario (owing
to the restriction that the cyclical component goes to zero in
1990 (IV» and also different when the decomposition is
derived only from 1950-83 data without restrictions. How
ever, the coefficients on actual GNP growth are only slightly
different in each scenario, implying that the estimated
cyclical response of employment toGNPis not sensitive to
the precise method used to decompose the GNP series into
its trend and cycle components. In addition, although the
coefficients on the trend growth ofGf',IP (which represent
(bJ + bT + bJ) - (b§ + bf + b~) in Equation (18) differed
between scenarios, these differences were largely offset by
opposite differences in the constantterms (a in Equation
(18». Thus, the estimated values of the required rate were
very similar in the alternative scenarios.

19. As in the case of the equations in Table II, the coeffi
cientsof the equations varied very little between the three
scenarios.

20. In making these simulations, the constant term in the
equation was deleted. This constant term in principle repre
sents aC in Equation (17) and thus is incorp<>rated in the
intercept in Equation (18) which was uSed in projecting the
trend.



Michael W. Keran*

Economic theory suggests that a change in inflation expectations can
affect velocity by changing the spread between real and nominal interest
rates, and empirical evidence from 1922 to 1983 indicates that major
changes in velocity have been associated with changes in inflation
expectations.

The major policy implication is that when there is a major change in
inflation expectations, the resulting change in the demand for money
should be accomodated by the monetary authorities to prevent disruption
to the real economy. Such a policy implies targeting real interest rates.
However, aside from the rare instances when inflation expectations and
thus velocity changes are large, targeting the nominal money supply is
the superior operating technique for the central bank.

In 1982, the Federal Reserve reduced the impor
tance it placed on the narrow definition of money
Ml-as a guide to setting monetary policy because
of a breakdown in the historic relationship between
M 1 and nominal GNP. The velocity of M 1 had risen
at a relatively stable 3 percent rate from 1952 to
1981, but suddenly, in 1982-83, the velocity of Ml
declined by an unprecedented 5 percent. The only
other year since World War II that velocity declined
was 1954, and that was by a relatively modest Vz
percent. One had to lookback to the 1930s to find a
decline in velocity equal to that in 1982-83.

Any central bank under the same circumstances
faces the major policy question: Does such a large
change in velocity mean that Ml is no longer a
reliable guide to policy? The answer depends on the
source of the decline in velocity. If the velocity
decline were a random or unique event in the sense

*Senior Vice President and Director of Research,
Federal Reserve Bank of San Francisco.

that it cannot be explained by standard economic
theory as imbedded, for example, in a demand for
money equation, then a strong case can be made to
abandon M I as a guide to policy at least temporarily.

There are a number of recent economic and
institutional factors leading to such a conclusion:

I. Deregulation-The deregulation of banks,
specifically the permission to pay interest on trans
actions deposits and on very close substitutes, has
permitted banks to issue deposits that have transac
tions characteristics and that are more attractive to
depositors as savings vehicles because· they pay
explicit interest. Deregulation, by changing the rel
ative attractiveness of various classes of deposits,
could fundamentally change the public's demand to
hold Ml. For example, the unprecedented increase
in economic risks and uncertainty associated with
the 1981-82 business cycle contraction could have
induced the public to hold larger precautionary bal
ances in deregulated Ml than would otherwise have
been the case. This would have temporarily reduced
velocity.
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2. Financial innovation-When deregulation
does not keep pace with expanding financial oppor
tunities or the means to take advantage of them, the
financial markets may develop innovations around
regulations. Money market mutual funds are a recent
example of this process. These accounts pay market
interest rates and playa limited transactions role.
Their existence could cause the public to hold a
significant part of its transactions deposits outside
the traditionally defined measures ofMl. The stan
dard arguments explaining demand for MI may no
longer work if there were a significant increase in
the share of the transactions balances held in non-MI
form.

In both cases, the net result would be that the
standard demand for money equation, which relates
real money balances to real income and nominal
interest rates, would no longer be able to explain the
growth in the public's demand for money. Because
deregulation, financial innovation, and uncertainty
factors may continue to playa significant role in
money demand, one could well expect further shifts
in velocity. Moreover, it would take several years
within a new stable environment before one could
set M I targets that have predictable consequences
for GNP.

An alternative explanation for the decline in velo
city in 1982-83 is that it was associated not with a
shift in the demand for money but rather with an
unprecedented change in the factors which deter
mined the demand for money-a movement along
the demand curve. In this case, we would have
sufficient information to set appropriate targets for
M I because the money demand equation remains
stable. Past articles in this Review have analyzed
the issue and concluded that the demand for M I was
stableduring the 1982-83 period. According to those
analyses, the major factor operating on velocity in
this episode Was the unusually large decline in infla
tion and interest rates. I This decline led to an in
crease inthedeillarid for money relative to income
and a decline in velocity.

If a decline in velocity can be explained within
the contextof a stable dema.nd for money function,
then the monetary authorities can continue to rely
on M I as a guide to policy. The statistical analysis
supporting this conclusion was based on data from
the mid-l970s to 1982.
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The purpose of this article is to extend the earlier
work in both theoretical and empirical domains.
This will be done with a systematic theoretical
analysis of the effects of interest rates and inflation
expectations on velocity and by incorporating other
episodes where velocity has declined substantially
to see if they also can be explained by major declines
in inflation and interest rates. 2 Because such
episodes have been so unusual, we must look at a
range of U. S. economic history that extends back to
the early 1920s. We will look at velocity equations
using annual data from 1922 to 1983 to discover
whether the most recent experience is consistent
with past relationships.

Some analysts would argue that using data from
the pre-war period is not useful because the institu
tional factors that determine both GNP and the
money stock have since changed in profound ways:
(1) the government sector makes up a much larger
share of GNP than in the past, and government
regulation affects a significant part of the private
component of GNP; (2) technological innovation has
greatly reduced the need for holding transactions
balances relative to GNP; and (3) international trade
and capital flows have tied the U.S. economy more
closely to the rest of the world.

These and other considerations could have funda
mentally altered the velocity relationship over time.
In these circumstances, velocity would not neces
sarily respond to the same set of factors in the two
periods. These considerations imply that using pre
war data on velocity to help explain the post-war
movements in velocity may be a futile exercise.
However, if the evidence supports the proposition
that velocity in both periods can be explained by the
same set of factors, we can reasonably infer that
given all of the apparent differences between the
two periods-the differences are not sufficient to
have a major effect on the public's demand for
money and/or velocity. The results reported below
support the proposition that the 1982-83 decline in
velocity can be explained by the same factors that
have determined velocity since 1922. We conclude,
therefore, that M I can be used as a reliable guide to
policy in the future.

In Section I, we layout the theoretical underpin
nings of the casual discussion above. In Section II,
we present the empirical relationships, and, in Sec
tion III, the policy conclusions and summary.



I. Theoretical Considerations

The economic behavior by households and busi
nesses that lies behind the money/income relation
we summarize with the term velocity can be
analyzed within a Keynesian theoretical framework.
This framework defines the conditions that deter
mine the equilibrium supply and demand for money
(the LM curve) and the equilibrium conditions that
determine the demand for goods or real GNP (the IS
curve). These relations are summarized in Figure
l.

Assuming that the supply of money is determined
by the monetary authorities, the LM curve defines
the public's real or price-adjusted demand for
money. This real money demand is influenced by
two factors-real GNP and nominal interest rates.
As GNP increases, the public's demand for money
increases to meet its greater transaction needs. As
nominal interest rates rise, the public reduces its
demand for money because the "opportunity cost"
of holding money has increased. The slope of the
LM curve represents that combination of higher
GNP and higher interest rates that will hold the
demand for money equal to a constant supply of
money as determined by the central bank.

The IS curve (Investments/Savings) illustrates
that combination of real interest rates and real GNP
that will equate "savings" and "investment".
Investment (and government spending) are deter-

Interest
Rate

R1

R*1

Figure 1
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A GNP*
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mined independently of GNP. Investment will
increase with lower real interest rates (the real inter
est rate is the nominal interest rate less the expected
rate of inflation) because the profitability of an
investment depends on whether the internal rate of
return on that investment is sufficiently high to pay
the interest cost. The lower the real interest rate, the
larger the number of investment projects that will
have an internal rate of return high enough to be
profitable. Savings (and tax receipts), in contrast,
are primarily a function of GNP. High levels of
GNP lead to high levels of savings and tax receipts.
Historically, savings have been found to represent a
rather stable share of GNP over long periods of
time, irrespective of the level of real or nominal
interest rates.

The equilibrium conditions for the demand for
real GNP (omitting international considerations)
require that investment (plus government spending)
equals savings (plus tax receipts). The slope of the
IS curve shows that the equality of savings and
investment is achieved when real interest rates fall
and real GNP rises. A fall in real interest rates
increases investment while a rise in real GNP will
increase savings.

In Figure I, the velocity of money is the ratio of
real GNP measured on the horizontal axis to the
fixed quantity of real money implied in the LM
curve. Any movement along the LM curve would
imply a change in velocity with a stable demand for
money. When inflation expectations are positive
(pe), they will drive a wedge between the LM and IS
curves. At the same level of real GNP (point A), the
nominal interest rate that will equate the supply and
demand for money will be at Rl. The real interest
rate that equates savings and investment will be at
R* I. The difference is equal to the expected rate of
inflation (pe). A fall in the expected inflation rate
will reduce the wedge between the LM and IS
curves and thereby reduce GNP and velocity. A rise
in the expected inflation rate will increase the.wedge
between the LM and IS curves, and raise GNP and
velocity. The latter results because in each example
the real money stock is being held constant and real
GNP is changing.



Comparative Statics
The effect of nominal interest rates and inflation

expectations on velocity is illustrated in a different
way in Figure 2. In the long-run, real GNP will be at
a level consistent with equilibrium utilization of our
capital and labor resources. This can be referred to
as full employment. Assuming such a level of GNP
is represented by YF, there can be a wide range of
real demands for money, and thus, levels of velocity,
depending upon the level of inflation expectations.
If inflation expectations were high (equal to pel,
nominal interest rates would be high, the demand
for and supply of money would be relatively low (as
represented by LM'), and velocity would be high. If
inflation expectations were zero, nominal interest
rates would be low (equal to 'real interest rates) and
the demand for and supply of money would be
higher (LM") with a corresponding lower level of
velocity. Thus, in the long-run, a fall in inflation
expectations will lead to a fall in nominal interest
rates, a rise in the demand for real money, and a
once and for all decline in velocity.

In each of the steady state conditions described in
Figure 2, real interest rates and real GNP are at the
same unchanged levels determined by the relative
endowments of capital, labor and technology. The
only differences between these steady states are the
levels of inflation expectations and nominal interest
rates that change the real demand for money and
velocity.

Figure 2

In principle, other factors could affect velocity
besides inflation expectations. For example, an
increase in the internal rate of return on capital
could increase the steady state level of real GNP
(that is, shift the IS curve to the right) and lead to a
parallel rise in real and nominal interest rates, a
lower demand for money, and a higher level of
velocity.4 Alternatively, a permanent easing of fiscal
policy through structural budget deficits could lead
to a parallel rise in real and nominal interest rates
and, through the same process described above, to a
rise in the level of velocity. 5

The Transition Period
The transition from one inflation expectation

environment to another would depend upon the
monetary control rule followed by the central bank.
Three such monetary control rules can be identified:
(I) targeting real interest rates, (2) targeting the
nominal money stock, and (3) targeting the nominal
interest rate. The implication of each of these control
rules is illustrated in Figure 3 under the assumption
of a major decline in inflation expectations.

With a real interest rate target (Alternative I), the
decline in inflation expectations would require a full
parallel decline in nominal interest rates. The central
bank could achieve this by permitting the nominal
money stock to increase, thereby shifting the LM
curve to the right (LM I). Under this monetary
control rule, the short-run results for money, income

Figure 3
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and interest rates would be the same as the long-run
results (described in Figure 2). That is, the full
employment level of real income would remain
unchanged at Point I, and the increase in the desire
to hold real money stock would be satisfied by an
increase in the nominal money supply.

Under Alternative 2, keeping the nominal money
stock unchanged, the LM curve would be unchanged
at LM 2 in Figure 3 in the short-run. Nominal
interest rates would fall by some fraction of the
decline in inflation expectations and real interest
rates would rise so that, in the short-run, real GNP
would fall to point 2, below the full employment
level of GNP. Over the longer run, however, the
higher real interest rates and lower real GNP will
cause the price level to fall. Under a nominal money
supply target, this would lead to a rise in real money
supply and a rightward shift in the LM curve. The
rise in real money balances would continue until
such time as prices stopped falling and stabilized at a
new, lower level. This would occur when real GNP
had increased to its full employment level(Point I)
in Figure 3. Thus, the long-run results of Alternative
2 (targeting nominal money supply) would be the
same as the long-run results of Alternative I with
respect to real income. The difference would be that
the price level would be lower under Alternative 2.
Furthermore, in the short-run or transition period,
real interest rates would be higher and real GNP
would be lower unde.r Alternative 2.

Under a nominal interest rate target (Alternative
3), a decline in inflation expectations would cause
the central bank to reduce the nominal money supply
in the short-run to LM 3. This would force real
interest rates to rise by an amount equal to the fall in
inflation expectations, reducing real GNP to Point 3.
Over the longer run, the higher real interest rate and
lower real GNP will cause the price level to fall.
While this would, ceteris paribus, raise the real
money stock as in Alternative 2, the central bank
could offset the rise by further reducing the nominal
money supply to keep nominal interest from falling.
Furthermore, with expectations of price deflation,
the real interest rate would rise above the nominal
interest rate, inducing further declines in real GNP
and prices. Each fall in prices would contribute to
maintaining "deflation" expectations and real
interest rates above the nominal rate. There would
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be no theoretical limit to the size of the fall in prices
and real GNP would be "permanently" below its
full employment level under this nominal interest
rate rule.

What the preceding discussion shows is that a fall
in inflation expectations will by itself tend to raise
real interest rates and lower real GNP. This process
can only be offset by a decline in nominal interest
rates in the full amount of the decline in inflation
expectations. The central bank can achieve this
result only by allowing the money supply to increase
in line with the fall in nominal interest rates. If the
central bank does not allow this monetary accom
modation, one of two results will occur. Under a
money supply rule (Alternative 2), the effect in the
short-run would be higher real interest rates and
lower real GNP; in the long-run, it would be a low
price level. Under Alternative 3 (nominal interest
rate target), the price level would decline without
limit and real GNP will be permanently less than its
level at full employment.

Interpreting the Model
The equation used to estimate the effects of infla

tion expectations and nominal interest rates on
velocity, as formally derived in the appendix, has
the following form:

~ In (V) = all + a l ~ In (R) + a2 ~ (1')C)

The change in velocity is a function of both the
change in the nominal interest rate and the change in
inflation expectations.6 The coefficient on the inter
est rate variable (a l ) measures the partial effect of a
change in nominal interest rates on velocity holding
inflation expectations unchanged. This is the case
where real and nominal interest rates change to
gether. A change in nominal interest rates affects
velocity directly through a change in the demand for
money, whereas a change in real interest rates affects
velocity indirectly through its effects on real GNP.
These two forces tend to have opposite effects on
velocity. For example, a rise in nominal interest
rates will reduce the demand for money and raise
velocity. In contrast, a rise in real interest rates will
reduce real GNP and reduce velocity. The strength
of this last effect depends on the income elasticity in
the demand for money. If that elasticity were I, then
changes in GNP would lead to proportional changes
in the demand for money and no effect on velocity.



However, if, as most statistical estimates suggest,
the income elasticity is somewhat less than I, a
decline in GNP will lead to a proportionally smaller
decline in the demand for money and, therefore, a
fall in velocity. Thus, the a j coefficient would be the
sum of the positive value coming from the LM
curve of a change in nominal interest rates and the
negative value coming from the IS curve of a parallel
change in real interest rates.

The coefficient on inflation expectations (a2)

measures the partial effect of a change in inflation
expectations holding nominal interest rates un
changed. As such, this influence works only through
the goods market and GNP and has an unambig
uously positive sign. For example, a rise in inflation
expectations will lead to a fall in real interest rates
and therefore a rise in real GNP. Because the income
elasticity of the demand for money is less than
unity, the rise in GNP will raise velocity.

A parallel change in nominal interest rates and
inflation expectations would be measured by both
the at and a2 coefficients. They would represent the
effects on velocity coming from the LM curve with
out any velocity effects coming from the IS curve
because real interest rates and, thus, real income,
would be unchanged.

This discussion suggests that if the Federal Re
serve followed a real interest rate policy that allowed
all changes in inflation expectations to show up as
changes in nominal interest rates, the policy-induced
change in velocity would be measured by both of

the coefficients a t plus a2 • However, if the Federal
Reserve followed a nominal interest rate policy
that is, allowing changes in inflation expectations to
affect only the real rates, then the policy-induced
effects on velocity would be measured only by the
a2 coefficient. If the Federal Reserve followed a
money supply rule, the policy-induced effects on
velocity would fall somewhere between the two
interest rate rules because both real and nominal
rates would change.

Policy Implications
One should not infer from this analysis that tar

geting real interest rates is always a superior mone
tary policy instrument. There are two reasons for
skepticism. First, the real interest rate is not a
measurable series, while nominal interest rates and
money are measurable to a reasonable degree of
accuracy.7 It is possible, therefore, to make a mis
take in attempting to apply a real interest rate target.
Second, as demonstrated in the empirical section to
follow, the interest rate effect on velocity is rather
small and major changes in inflation expectations
are needed to produce the analytical results discussed
above. Such large changes in inflation expectations
are a relatively rare phenomena and therefore should
not be used routinely for setting monetary policy
targets. Money is clearly superior to nominal interest
rates as a guide to controlling generally GNP and,
under most normal circumstances, is generally
superior to real interest rates because of measure
ment problems with the latter.

II. Empirical Relations
Overview

Over the broad sweep of U.S. economic history,
there has been a close link between changes in M I
and changes in nominal GNP. Chart I shows annual
rates of change in MI and nominal GNP from 1922
to 1983. Except for World War II and its immediate
aftermath (shown as a shaded area), the year-by-year
changes in nominal GNP are rather closely matched
by changes in MI. In the pre-war period of the
1930s, the major decline in income was associated
with a major decline in Ml. The rapid growth in
income in the mid-1930s and the 1937-38 recession
were also associated with the rise and fal! in MI. 8 In
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tr?Post-WorldWar II years from 1952 to 1981,
there was a long period of relatively stable and
predictable increases in income associated with
increases in M I. On average, GNP grew 3 percent
faster than MI, from 1952 to 1981, with a standard
deviation of about 1.8 percent. This contrasts with a
standard deviation for the money/GNP relationship
over the entire 1922-1983 period (omitting World
War II) of 4.5 percent.

The apparent break in the money/GNP relation in
1982-83, while it was out of line with the previous
30 years, was a relatively modest change when



viewed over the past 60 years. It is interesting to
note that GNP tended to reinforce and not offset the
movements in M1. That is, a decline in MI would
lead to a more than proportional decline in GNP,
such as in the early 1930s. The one year when the
decline in velocity was offset by a rise in MI was
1983 (more on this later).

These large shifts in the money/GNPrelationship
are, of course, ret1ected in the movements in velo
city. The pattern of velocity, with its· associated
movements in interest rates, is shown in Chart 2
(World War II and its immediateaftermathareomit~

ted from Charts 2-4.). In the pre-war period of the
1920s, both velocity and interest rates were first
relatively t1at; they declined substantially in the
early 1930s and remained at a historically low level
through World War II, until the Fed-U.S. Treasury
accord in 1951.9 In the post-war period after 1952,
velocity tended to rise steadily with the rise in
interest rates. As economic theory would suggest,

much of the movement in velocity in the United
States in the last 60 years can be explained by the
movement in nominal interest rates.

Chart 3 shows the same relation between nominal
interest rates and velocity in year-over-year changes
in log form (omitting 1941-5/). This way of presen
ting the data brings out clearly the close association
between nominal interest rates and velocity. During
the pre-war period (1922-40), there were much
larger variations in both interest rates and velocity
than in the post-war period (1952-83). Thus, the
decline in velocity in 1982-83, while it was by far
the largest in the post-war period, was relatively
small compared to, for example, 1930-33 or 1938-39.
The unusual stability in the growth of velocity in the
last thirty-plus years is at least partially due to the
relatively smaller variations in interest rates. Never
theless, during the 1970s, the stability of velocity
was greater than that which would be explained
purely by underlying movements in interest rates.

Chart 1
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For example, the decline in interest rates in
1971~72 and 1975-76 did not appear to affect velocity
significantly. This contrasts sharply with the re
sponseofvelocity in other periods (including
1982-83) to a decline in interest rates. Soine special
factors might explain the .lack of response in the
1970s. Wage and price controls, imposed in August
1971, could have affected interest rates but not velo
city. Again in 1975-76, there waS a well-documented
and statistically significant downward shift in the
demand for M I that would have offset the effect of a
deCline in interestrates on velocity. I() These episodes
could have masked the underlying relationship
between interest rates and velocity. We will consider
that issue further in the formal statistical section of
this paper.

The relation between inflation and interest rates
is shown in Chart 4 for the period from 1922 to
1983. In the post-World War II era, from 1952-1981,
the gradual rise in interest rates was matched by a

parallel rise in the inflation rate. Furthermore, many
of theyear~to~yearchanges in interest rates were
associated with parallel changes in the inflation
rate. During the 1950s and 1960s, when the inflation
rate was relatively low, the interest rate averaged
one to two percent above the inflation rate. During
the 1970s,. when· the inflation rate was relatively
high, the interest rate averaged between zero and
one percent below the inflation rate. Starting in
1980, the interest rate has moved sharply above the
inflation rate, decliniI1g in 1982-83 only with a drop
in theil1flation rate.

The link between interest rates and inflation rates
before World War II (1922~40)was not as close as in
the post-war period. However, the changes in infla
tionand interest rates were similar. For example,
the major decline in interest rates in 1929~33 was
associated with a major fall in inflation (actually
deflation). The decline in nominal interest rates,
however, was less than the price deflation because
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prices fell an average of seven percent per year for
four years while the nominal interest rate could not
fall below zero. As a result, the real interest rate
during the Great Depression reached its highest
level of any time in the sixty years covered by this
study.

This example illustrates one of the major points
brought out in the theoretical discussion in Section
I. In an episode of major decline in inflation expec
tations, targeting nominal interest rates destabilizes
the economy. During the 1930-33 period, the mone
tary authorities defined policy in terms of the level
of nominal interest rates. There is ample evidence
that they thought they were following an easy mon
etary policy during this period because nominal
interest rates fell to new historic lows. 11 Instead,
this nominal interest rate policy in the. face of a
major decline in inflation expectations led to a sub
stantial rise in real interest rates. It is also clear that
the monetary authorities did not follow a money
supply target, because Ml declined by over 30
percent in those four years. Only when this nominal

interest rate policy was abandoned in 1934 did output
and prices start to recover. That was done indirectly
by raising the price of gold from $20 to $35 an
ounce, making it attractive for foreigners to sell
gold to the United States. According to the then
established rules of central banking, the Federal
Reserve monetized the gold inflow, and thereby
increased the liquidity of the banking system and
the money supply. 12

This nominal interest rate targeting episode can
be contrasted with the monetary authorities' re
sponse to the decline in inflation expectations in
1982-83. In this later case, it could be argued that
the Fed followed a de facto real interest rate target.
That is, nominal interest rates were allowed to fall
in line with the decline in inflation. This could only
be accomplished by allowing the nominal money
stock to rise substantially to satisfy the increased
desire to hold real money balances at lower nominal
interest rates. As a result, real interest rates were
kept from rising and real GNP increased substan
tially in 1983. This is the only episode in the sixty
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years covered by the study when a decline in velocity
was matched by an increase in the money supply
which neutralized the effect on real interest rates
and real GNP of a decline in inflation expectations.

StatisticaiAnalysis
In Section I and more formally in the appendix,

we show thatboth the nominal interest rate (R) and
inflation expectations (pe) would have an important
influence on velocity. 13 In this section, we will test
those propositions with formal statistical procedures
using annual data from 1922 to 1983 (omitting 1941
51) ..The interest rate is for short-term U .S. Treasury
securities (after 1952, the three-month Treasury Bill
rate).14 Illfla.tionexpectations are approximated by
the actual inflation rate as represented by the GNP
price deflator. This is a common measure of inflation
expectations especially in association with short
term interest rates. Velocity is measured as the ratio
of real GNP to real M I (currency and all transactions
deposits in the hands of the non-bank public). The

results of estimating an equation in first difference
of logs with a lagged dependent variable, to measure
lagged adjustment, is given below (t statistics are in
brackets below the estimated coefficients).

Ll In (V) = .0098 + .039 Ll In (R)
(2.4) (4.4)

+ .0068 Ll (P) + .30 Ll In (V)-I
(5.0) (3.5)

R2/SE .61/.030
D W/Rho 1.99/- .097

(0.7)

Over the period since 1922, changes in velocity
have been significantly correlated with changes in
nominal interest rates and inflation. Based on the
value and statistical significance of the lag dependent
variable Ll In (V)_I' 70 percent of the adjustment of
velocity to interest rates and inflation occurs in the

Chart 4
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first year. It takes a relatively large movement in
interest rates to affect velocity. For exatllple, a 10
percent change in nominal interest rates, say, from
10 percent to 11 percent (holding inflation constant),
would lead to a first year change in velocity of about
.4 percent. Alternatively, a I percentage point
change in inflation from 10 percent to 11 percent
(holding nominal interest rates constant) would lead
to a first year change in velocity of about. 7 percent.
We can therefore infer that a parallel change in
nominal interest rates and inflation from 10 percent
to 11 percent would mean a first year change in
velocity of about 1.1 percent. (In the general case,
these coefficients are not strictly additive because
the percent change in interest rates depends on the
base levels.)

These empirical results confirm the earlier theo
retical discussion that showed that parallel changes
in nominal and real interest rates would have a
smaller effect on velocity (.4 percent) than parallel
changes in nominal interest rates and inflation ex
pectations (1.1 percent). The reason for this result is
that real interest rates have an opposite effect on
velocity than nominal interest rates, as long as the
income elasticity in the demand for money is less
than one. IS

The estimated and actual values of changes in
velocity in 1982-83 are given below in Table 1.
They show that the equation was successful in pre
dicting a decline in velocity in those two years,
although it missed the size of the decline by a fairly
substantial amount. 16

Table 1
Percent Change in Velocity
Actual Estimate Error

1982 -2.4 -1.2 .2
1983 -3.0 -1.7 1.3

Furthermore, the equation also forecast a decline
in velocity in 1976 when velocity actually rose 4.9
percent, one of the largest increases on record, In
addition, the equation forecast an unchangedvelo
city in 1971, when actual velocity rose by 1.6 percent.
These errors can, of course, be explained, by special
factors, as mentioned above. In 1971, pricecontrols
were imposed on the U.S. economy. And, in 1976,
a historically large and empirically significant shift
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in the demand for money took place. Adding dummy
variables for these two episodes greatly improves
the statistical fit of the equation and also reduces the
error for forecasting the velocity in 1982-83.
However, such adjustments raise important meth
odological issues in economic theory that call their
usefulness into question.

If in fact a series of events that temporarily
loosened the relation between velocity on the one
hand and interest rates and inflation on the other
buffeted the 1970s, there is a simple technique for
dealing with the problem if we believe the problem
is now over. We can estimate the equation through
1970 and then forecast velocity on the basis of those
estimates in the 1980s. We followed this procedure
and give the estimate of velocity in the period
1922-1970 (again omitting 1941-51) below.

Ll In (V) = .0076 + .041 Llln (R)
(1.6) (4.2)

+ .0073 Ll (I') + .31 Llln (VL I

(4.9) (3.4)

R 2/SE .64/.031
D W/Rho 2.03/-.17

(1. 1)

The results are very close to the estimate for the
whole period, except that the trend in velocity (the
constant term) is slightly lower and the coefficient
values on interest rates and inflation are slightly
higher. This equation is used to produce dynamic
simulations of velocity from 1980-83. The results in
both level and percent change form are given below
in Table 2.

Starting with the actual value of velocity in 1979,
the equation simulates the rise through 1981, and the
fall of velocity in 1982-83. The simulated level of
velocity is only two-tenths of a percent different
from actual velocity in 1983, because, as shown in
the percent change column, the errors in simulating
velocity on a year-by-year basis tended to offset one
another. The largest forecast error, interestingly
enough, was in 1981 when the actual velocity in
creased 4.8 percent and the simulated value in
creased only 2.6 percent. This underforecast was
offset by modest overforecast of velocity in 1980,
1982, and 1983.



Year Actual

Table 2
Velocity Simulations

Simulated Percent Error

1979
1980
1981
1982
1983

Level
6.40
6.55
6.87
6.70
6.50

Percent
Change

2.3
4.8

-2.2
-3.0

Percent Percent
Level Change Level Change

6.59 3.0 0.5 0.7
6.76 2.6 1.5 -2.2
6.62 -2.1 -1.1 0.1
6.49 -2.0 -0.2 1.0

Policy Implications
The theoretical analysis and empirical evidence

considered in this article lead to the conclusion that
when there is a major change in inflation expecta
tions, it is better to target real interest rates than to
target nominal interest rates or even the nominal
money stock. The analysis, however, also indicates
that under most circumstances, the preferred mone
tary target of the central bank should be. the nominal
money stock. There are two reasons for this prefer
ence. First, the money stock can be measured direct
ly, while real interest rates can be measured only
indirectly with the possibility of a large measure
mertt error. Second, the large changes in inflation
expectations needed to have a large effect on velocity
occur rarely. Thus, the need for a monetary target
focusing on real interest rates also would be rare.

This point is illustrated in Chart 1, which shows
that there has been a close historic relation between
money and GNP over the 1922-83 period. Devia
tions in this relation have occurred only in periods
when very large parallel changes in interest rates
and inflation led to substantial changes in the pub
lic's desire to hold money relative to income. This

impres:-;nn is confirmed when annual changes in the
real GNP are compared to annual changes in real
MI and interest rates from 1922 to 1983. 17

Llln (GNP*) = .019 + .86 Llln (Ml*)
(3.3) (7.0)

+ .051 Llln (R)
(4.9)

R2/SE .57/.036
OW/Rho 1.48/.035

(0.3)

For every one percent increase in real Ml, real
GNP will increase by .86 percent. For every one
percent increase in nominal interest rates, real GNP
will increase by .05 percent. Both of these influences
on GNP are significant statistically. However, the
magnitude of the Ml influence is almost twenty
times greater than the magnitude of the nominal
interest rate influence. We surmise that it takes very
large changes in nominal interest rates to cause
GNP to move in ways other than that associated
with changes in MI. 18

III. Summary and Conclusions
Most of the literature in monetary economics

describes the link between changes in money on the
one hand and changes in GNP and inflation on the
other hand. The purpose of this article is to show
that when there are large changes in inflation expec
tations, there can be a large change in velocity. The
reason for this reverse link between inflation and the
GNP/money relation is based on the fact that the
demand for money depends on the nominal interest
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rate while the demand for GNP depends upon the
real interest rate. Thus, changes in inflation expec
tations will change the spread between nominal and
real interest rates in such a way as to have opposite
effects upon the demand for money and GNP. For
example, a fall in inflation expectations will simul
taneously lead to a fall in nominal interest rates
and/or a rise in real interest rates such that the
demand for money goes up and real GNP goes



down. Both forces would operate to lower velocity.
This article shows that the link between inflation

expectations and nominal interest rates to velocity is
statistically significant However, because major
changes in inflation expectations are rare, major
changes in velocity also are rare. For example, there
has been only one major decline inyelocity since
World War II.

The implications of these results for monetary
policy are as follows. Under most circumstances the
Federal Reserve policy of targeting MI will result in
reasonably accurate control of the GNP in the short
run and inflation in the longer run. However, in
those episodes when there has been a major change
in inflation expectations, the Federal Reserve would
have a strong case for' 'targeting" real interest rates
rather than MI. Because of problems measuring
real rates, such a targeting procedure would neces
sarily be crude. Nevertheless, developments in
1982-83 that allowed the nominal interest rate to fall
in line with the fall in actual inflation were reason
able. In such circumstances, the Federal Reserve
would allow money supply growth to accommodate
whatever changes in the demand for money came
from the such a change in nominal interest rates.

If a nominal interest rate is targeted when there is
a major decline in inflation expectations, the resul
ting rise in real interest rates would choke off the
growth of real GNP. The fundamental fact is thatthe
decline in inflation will increase the desire of the
public to hold money. If this is not satisfied by the
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central bank's increase in the supply of money, then
it will be satisfied by the public through a rise in real
interest rates and a fall in GNP. That is precisely
how the public achieved its desired increase in
money balances during the great deflation of the
early 1930s.

It can be argued that the Federal Reserve action in
October 1982 to reduce the role ofMl as a guide to
policy was consistent with a movement to a real
interest rate target during a period of declining infla
tion expectations. The decline in actual inflation by
that date was sufficiently large to make it clear that a
substantial decline in at least short-run inflation
expectations was occuring. As shown in Chart 4,
short-term nominal interest rates were allowed to
fall by the full amount of the decline in inflation,
and MI was allowed to rise substantially above its
long-run target range. According to the analysis of
this article, that is the appropriate response of a
central bank to a major decline in inflation.

If the decline in inflation expectations is now
over, the decline in velocity should also be over.
The resumption of normal growth in velocity can
already be seen in the quarterly GNP and money
data. From the first quarter of 1983 to the second
quarter of 1984 (latest data available), the velocity
of MI has increased 3.4 percent. This is somewhat
higher than the trend growth in velocity for the
thirty years from 1951 to 1981, and about equal to
the growth in velocity in a typical business cycle
expansion.



Theoretical Appendix

1. Money Market Equilibrium

LM: In (M*) =a, In (GNP*) - a2 (R)

2.. Goods Market Equilibrium

In (GNP*) - f31 (R*) + f32 (Z)

Z is all variables which affect GNP, other than the real interest rate (R*).

3. Fisher Equation

R = pc + R*

Solve for Velocity

4. In (V) = In (GNP*) In (M*)

Use (I) to substitute into 4 to eliminate M*.

5. In (V) = (l ~ a,)In(GNP*)+ a2(R)

Use (2) to substitute into 5 to eliminate GNP*.

In (V) (l __ a,) (-,s, R* + f32 Z) + a2 (R)
In (V)= ~ (I~al) f3,R* + (I-a,) f32 Z + a2 (R)

Use (3) to substitute into (6) to eliminate R*.

In (V) = - (I-al ) f31 (R--pe) + (I~a,) f32 Z + a2 (R)

= ~ (I---aJ f3, R + (I-a,) f31 pe + (I-a,) f32 Z + a2 R

Combining coefficients on R yields the following Estimating Equation

Estimating Equation

9. In(V) == <lo +
Constant
Term:
Expected value
of coefficient
(ambiguous)
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aiR +
Nominal
Interest
Rate
(ambiguous)

a2pe

Inflation
(positive)



FOOTNOTES

1. See M.W. Keran, "Velocity and Monetary Policy in 1982",
Weekly Leiter, March 18, 1983; J. Judd, "The Recent Decline
in Velocity: Instability in Money Demand or Inflation?",
Economic Review, Spring, 1983; J. Judd and R. McElhattan,
"The Behavior of Money and the Economy, 1982-83", Eco
nomic Review, Summer 1983, Federal Reserve Bank of
San Francisco.

2. Factors other than change in inflation expectations can
also have permanent (that is, non-business cycle) effects
on velocity. In principle, any factor that can have a perma
nent effect on nominal interest rates, and therefore money
demand, without a permanent effect on GNP will affect
velocity. It is the contention of this paper that historically
only changes in inflation expectations have had such an
impact. This issue is further discussed in the theory section
of this paper.

3. In this discussion we will invoke the standard Keynesian
assumption of an unchanging price level. However, we will
allow for changes in inflation expectations. This seeming
anomaly can be explained along the following lines. The
assumption of an unchanged price level describes the price
level "today", while changes in inflation expectations
describe what people expect to happen to prices "tomor
row". This assumption greatly simplifies the exposition
without doing violence to reality in the short-run analysis.
This price level assumption is then relaxed to analyze the
longer run implications of the model.

4. The rise in velocity would occur from two sources: (1) the
rise in nominal interest rates would reduce the real money
demand for any level of real GNP, (2) the rise in real GNP
could lead to a less than proportional increase in money
demand.

5. The emergence of structural budget deficits as a result
of the tax and spending decisions made by the Reagan
Administration in mid-1981 have probably raised real and
nominal interest rates. To the extent that the tax cuts stimu
lated permanent increases in the level of capital, labor and
technology, they would be associated with permanently
higher real GNP, higher real and nominal interest rates,and
a higher level of velocity. To the extent that the tax cuts only
encouraged consumption, and not investment, they would
leave the steady state level of real GNP unchanged (or
perhaps lower), and lead to a rise in real interest rates
without a depressing effect on business cycle real GNP
because of the offsetting stimulus of the deficit. In either
case, it is likely that the above-trend rise in velocity in 1981
was due to the parallel rise in real and nominal interest rates
associated with the emergence of structural deficits. It is,
however, beyond the scope of this paper to analyze this
issue in detail.

6.. Two elaborating points can be made about this equation.
1) In the theoretical appendix, the estimating equation is
derived from a structural model in which interest rates are
presented in percentage form. In the actual estimation of the
equation, however, the interest rate is presented in natural
log form. The results are SUbstantially the same either way,
except for the period 1934-40when the level of interest rates
was very low. The interest rate in natural log form has more
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variation in this period and, by the same token, better tracks
the change in velocity. 2) From a statistical perspective, if the
movement in nominal interest rates was in lock step with
inflation expectations at all times, that is, real interest rates
were constant, then it would be impossible to estimate statis
tically the partial effects of both variables on velocity. How
ever, as can be seen in Chart 4 and as confirmed in the
statistical analysis, there is sufficient variance in these two
series to estimate statistically significant partial effects on
velocity.

7. M1 is not as easy to measure as nominal interest rates
because: (1) M1 is subject to revisions after the fact when
more complete data is available on transactions deposits
and currency holdings. These "benchmark" revisions of M1
have been substantial in the past when a large body of
deposit creating institutions did not report regularly to the
Federal Reserve. This problem, however, has been largely
solved since the Monetary Control Act of 1980 mandated
frequent reporting of data by all deposit creating institutions.
(2) M1 is subject to major monthly and quarterly swings for
seasonal reasons. These seasonal changes in M1 demand
(for example, increased demand during the Christmas
season) will not affect future GNP and must be distinguished
from changes in M1 supply induced by central bank action,
which will have an effect on future GNP. Seasonal adjust
ment techniques have been developed to deal with this
issue, but there can be substantial revisions in the season
ally adjusted data-as much as one year after the fact
which can reduce the role of M1 as a guide to policy. It is
important to recognize that this problem applies only to
monetary policy within a year, because the seasonal ad
justment by definition is washed out over the year. Even
within a year, the quantitative importance of seasonal revi
sions has been relatively minor. The largest six-month revi
sion in recent history was 1 percent in the second half of
1983. This revision is well within the standard error of the
moneyIGNP link of approximately 21/2 percent.

8. See Milton Friedman and Anna Schwartz, Monetary
History ofthe United States (1963), for a detailed discussion
of this period. Theirwork provides convincing evidence that
the line of causation runs from central bank actions to the
money supply to income.

In World War II and the immediate post-war period (1941
1951), there was a weaker association between money and
income than during either the interwar period or the post
war period. The reason was that price controls understated
the rate of growth of nominal income relative to money
during the war and overstated it after the war when the
controls were removed.

9. During World War II and continuing until 1951, the Federal
Reserve kept U.S. interest rates at very low levels to mini
mize the costof financing the rapid increases in the national
debt. The accord freed the Federal Reserve from this inter
est rate pegging fUnction.

10. See Judd and Scadding, "The Search for a Stable
Money Demand Function: A Survey of the Post-1973 liter
ature", Review of Economic Uterature, December 1982.
They conclude that an analysis of all the empirical evidence



on the 19.75-.76 period supports the propositionthaUhere
was a statistically significant decline in the demand for Mi.

11. The Board Of Govern()rs described its policy fOr the
year 1930 as one of "monetary ease... (With) the progressive
reductio~s in Reserve Bank discount and acceptance rates."
See Friedman and Schwartz, Monetary Historyoftheljnited
States, p. 3.74"3.75. The dominant view within the Federal
Reserve System .isreflected in the followirg qu()tes based
on the exchange of letters among Federal Reserve Gover
nors, July 1930. John Calkins of San FranciSCo stated that
"with credit cheap and redundant, we do not believe that
business recovery will be accelerated by making credit
cheaper and more redundant." George W. Norris of Phila
delphia stated his view, "of the fruitlessness and unwisdom
of attempting to depress still further the abnormally low
interest rates now prevailing." Ibid., p. 3.72. One exception
to this easy monetary policy during the early 1930s was in
September 1931, when the Federal Reserve raised the
discount rate by the then-unprecedented amount of one
percentage point in response to Great Britain leaving the
gold standard.

12. See. M.W. Keran, "An Evaluation of Federal Reserve
Actions 1933-68," in Federal Reserve Bank of S1. Louis'
Review, July 1969.

13. The same set of economic assumptions discussed in
Section II also show that the elements that make up velocity
(GNP and M1) can have an important effect on nominal
interest rates and inflation expectations. This creates what
statisticians call a simultaneous. equation problem, that is,
the association can go from interest rates and inflation to
velocity or from velocity to interest rates and inflation. If the
direction of causation cannot be identified, then we have a
problem. At best, the coefficients would be biased, and at
worst, we may be estimating a reverse causation from
velocity to interest rates and inflation. The simUltaneous
equation problem is dealt with as follows in this article. With
respect to inflation, the link between money and income on
the one hand and inflation on the other is sufficiently long
that the current values of inflation can be considered inde
pendent of the current values of velocity. Thus, from a
statistical. point of view, we can assume that changes in
inflation are not caused by current changes in velocity. With
respect to nominal interest rates, two factors operate: (1)
During much of the period considered in this study, nominal
interest rates were a primary Federal Reserve control vari
able. Thus, they can be at least partially treated as a policy
variable,especially prior to the 19.70S, before money supply
targeting became more explicit. (2) To the extent that the
Fed did not attempt to control nominal interest rates on an
ann~al average basis (as used in this article), there will be
some endogeneity in the interest rate and a potential bias in
the estimated coefficients. However, based on past money
demand and velocity studies, this bias is apt to be small.
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14. A case can bernadetouse both a short- and aJong-tefr;n
interest rate. The short-rate is considered most appropriate
for the LM curve, and the long-rate for the IS curve. The
short rate is used in estimating these equations for two
reasons. From a theoretical point of view, the analysis
suggests that most of the variance in velocity comes from
changes in demandfor money, rather than fr()m changes in
demand for goods. From a statistical point of view, it is more
reasonable to assume that the central bank controls short
term rather than long-term interest and thus is statistically
more exogenous. (See previous footnote for further dis
cussion ofthis issue.)

15. Many combinations and permutations of this equation
were estimated to test for structural stability. For example,
the equation was estimated with and without the 1941-51
period, with and without dummy variables. It was also esti
mated for shorter time periods, such as 1952-83. None of
these changes resulted in significant changes in the coeffi
cient values.

16. The· estimated error in the table is only one-half the
standard error of the equation. However, the size of the
stCindard error in the equation is dominated by the 1922-40
period, when velocity changes were much larger than in the
post-war period. The error for 1982-83 is about in line with
the average error for 1952-83.

1.7. Technically, this is a money demand equation rear
ranged to put GNP rather than M1 on the left-hand side. It
doeS, however, help to point out an importantperspective of
this article. While there are times when velocity changes
can 'ead to large unexpected changes in GNP not associa
ted with money growth, those episodes will tend to be
relatively infrequent.

18. There is a problem with this equation because either
M1 or nominal interest rates can be treated as an exogenous
policy variable, but not both simultaneously. One way to
overcome this problem is to estimate the equation with
changes in inflation rather than changes in interest rates as
an independent variable. This deals with the statistical
problem because the effects of money on inflation typically
occur with a long lag, that is, changes in inflation constitute
a predetermined variable. The results of estimating an
equation in this form is given below.

A In (GNP') = .013 + .80A In (M1') + .0063A (P)
(1.5) (6.0) (5.6)

R2/SE .59/.035
OW/Rho 2.12/.39

(3.0)

The results are SUbstantially the same as in the interest rate
version•• M1 has a roughly proportional effect on GNP, except
in those circumstances when there is Ci major charge inthe
inflation rate. Inflation's effect on GNP is in line with its effect
on velocity.



John P. Judd and Brian Motley*

In 1982 and early 1983 the velocity ofMI declined sharply, leading the
Federal Reserve to place "less than the usual emphasis" on MI and to
give more attention to M2 as an indicator of monetary policy. It was
argued that deposit rate deregulation made the demand for MI unstable
and so caused it to become a less reliable indicator. In this paper, we
examine thestability ofthederrtand both for MI and for M2 during this
period, with a view to testing whether demand instability was an impor
tant cause of the velocity decline. We conclude that the velocity decline
was related more to the unexpectedfall in inflation and nominal interest
rates than to money demand instability. In particular, M1appears to have
been a surprisingly robust indicator in the face ofderegulation. Although
M2 was somewhat affected, deregulation was not the primary soutce of
its velocity decline.

Over most of the period in which the Federal
Reserve has established explicit target ranges for
the monetary aggregates, MI has been regarded as
the primary aggregate or at least has been given
equal weight with M2 in formulating monetary
policy. The Federal Reserve considered Ml to be
the most reliable monetary aggregate on both
empirical and theoretical grounds. Taken as a whole,
empirical studies provide more. evidence of a close
relationship betweenmonetary aggregates and mac
roeconotnic variables such as real GNP andprices,
in the case of narrow (transactions-type) aggregates
than in the case of broader (asset-type) aggregates.
These studies are consistent with the theoretical
expectation that the public's demand to hold trans-

*Research Officer and Senior Economist, respec
tively. Research assistance was provided by Kenneth
Khang, David Murray, Mary Byrd Nance and David
Taylor.
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actions balances is more stable than the demand to
hold balances for savings purposes. However, the
status of Ml changed in mid-1982, when the FOMe
began placing "less than the usual weight" on MI
and giving more attention to the broader aggregates,
especially M2.

One problem apparently leading to the change
was the sharp decline in the velocity of Ml__the
ratio of nominal GNP to Ml~in 1982 and early
1983. The growth rate ofMI velocity fell far below
its 3 percent trend of the previous 20 years. Uncer
tainty as to whether this change in the relationship
between Ml and GNP would continue made it diffi
cult to set targets for MI. A potential explanation
lay in the deregulation of deposit rates, which might
alter the public's demand to hold M I. The introduc
tion of interest-bearing NOW accounts could cause
an inflow of savings-type funds into M1and thereby
change its basic nature as a measure of transactions
balances. The resulting impact on the MI-demand



relationship might make the relationship between
M I and GNP less reliable, both currently and in the
future, and this would make it more difficult for the
Federal Reserve to formulate M I targets that were
consistent with its macroeconomic objectives.

Although these potential problems with MI were
widely debated, less attention seems to have been
paid to the possibility that M2 also could be affected
by similar factors. Problems with M2 appear to be at
leastequally likely, since the broader aggregate has
undergone even more deregulation in recentyears.
Therefore, the de-emphasis ofMI in favor ofM2 as
a guide to monetary policymaking cannot be fully
evaluated without a comparative analysis of the two
aggregates. In this paper, we attempt such a
comparison.

We test the stability of the public's demand both
for MI and for the non-MI component of M2 in
recent years, and especially in the 1982-83 period of
velocity declines. Our findings are that deregulation
had no substantial effect on M I~demand in the
1981-83 period when interest-bearing NOW
accounts became a substantial portion of that aggre
gate. The unexpected fall in the velocity· of MI
appears to have been related more to an unexpected
decline in inflation and nominal interest rates than
to the effects of deregulation or any other source of
money demand instability. (See the article in this
volume by Michael Keran for another analysis of
velocity.)

With respect to the non-MI component of M2,
the decline in the velocity of that aggregate also
seems to have been mainly related to the inflation
and interest rate decline, and not to instability in the
public's demand. However, our tests do find changes
in the responsiveness of non-transactions M2 to
interest rates at two points in time: (I) in mid-1978
when Money Market Certificates, with interest rate
ceilings tied to market rates of interest, were intro
duced; and (2) in 1983, when Money Market Deposit
Accounts, with unregulated yields, were introduced.
This second change poses a problem for the use of
M2 in monetary policy at the present time because
only a relatively small amount of data is available to
estimate the new relationship.

Thus, our main conclusion is that the demand for
M I appears to have been surprisingly robust in the
face of deregulation, whereas M2 demand appears
to have been more substantially affected. This, of
course, does not rule out the possibility of future
problems with MI, but it does provide a reason to
doubt that MI 's value as an indicator relative to M2
will diminish in the future as deregulation continues.

This paper is organized as follows: Section I
discusses the great velocity decline of 1982-83, and
the policy debate surrounding it. Sections II and III
present empirical evidence on the stability of the
demand for Ml and M2, respectively. Section IV
presents conclusions.

1981 and the first quarter of 1983, compared with its
3 percent trend rate of increase over the previous 22
years. Although this decline in MI velocity was
given the most attention, there was also a large
decrease in the velocity of M2. Over the same five
quarters, it fell at a 7.6 percent rate compared to its
previous one-half of one percent trend rate of
growth. Moreover, the decline in M2 velocity did
not simply reflect the decline in its MI component;
the velocity of the non-Mlcomponent of M2fel1 at
an 8.3 percent rate overthese five quarters. Com
pared to the previous variability of these velocities,
each of these declines was statistically significant. I

The velocities of these three variables are shown in
Chart 1.

I. The "Great Velocity Decline"
The. velocity of money-the ratio of GNP to the

outstanding volume of a given monetary aggre
gate-is a crucial concept in monetary targeting. If
one could accurately forecast the growth in velocity,
one could be assured of estimating growth rate
targets for the monetary aggregates that are consis
tent with any desired growth rate of nominal GNP.
In practice, predicting velocity is not an easy matter
as it depends on several key underlying behavioral
relationships in the economy.

Problems in forecasting· velocity wereexper
ienced in 1982 and early in 1983 when, in a distinct
break from its long·run upward trend, the velocity
of M I fell sharply. M I velocity declined at a 5.7
percent annual rate between the fourth quarter of
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The De-emphasis of M1
Beginning with its October 1982 meeting, the

Federal Open Market Committee (FOMC) began
placing "less than the usual weight" on MI, and
paying more attention to the broader monetary

decrease as a result of a change in the determinants
of GNP. If, for example, there is a change in the
public's aggregate demand for goods and services at
given interest rates, nominal GNP, and hence velo
city, also will change, even though there is no shift
in money demand."
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The unexpected behavior of M I and M2 velocity
in 1982 suggested that one or more of the relation
ships underlying velocity had changed. One.Such
relationship is the public's demand to hold money.
According to traditional economic theory,. this
demand depends positively on GNP, and negatively
on the opportunity cost of holding money
measured by the spread between the market rate of
interest on short-term securities and the interest rate
paid on money itself. If the money demand function
"shifts" -the public chooses to hold more or less
money at given interest rates and GNP levels-the
ratio of GNP to the stock of money (velocity) will
change. Velocity may also behave unexpectedly if
the responsiveness of money demand to thevari.~bles

(income and interest rates) that determine it change.
For example, if demand becomes more responsive
to interest rates, a given decline in rates willlead to
a larger increase in money demand and hence a
greater fall in velocity than would be expected on
the basis of past experience. In addition, velocity
can change unexpectedly if one of the determinants
of money demand, such as the market interest rate
or the rate paid on money, changes unexpectedly.
This last proposition means that the money demand
function can be perfectly stable even while velocity
exhibits surprising behavior.

Although velocity and money demand are closely
related, not all variations in velocity maybe related
to money demand. Since velocity is the ratio of
nominal GNP to money, it also may increase or
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aggregates, especially M2. At the time, the major
reasons cited were possible distortions to MI caused
by the reinvestment of funds from maturing All
Savers Certificates and uncertainty about the pub
lic's response to the introduction of MMDAs. As
time passed, some analysts argued that the introduc
tion of NOW accounts on a nationwide basis in 1981
(and the. introduction of Super-NOW accounts in
1983) had caused MI to include a larger share of
, 'savings-type" balances. Both of these new instru
ments permit explicit interest on checking accounts
-regular NOWs permit a higher fixed rate to be
paid, while Super-NOWs permit the payment of
variable market rates. However, the latter accounts
still constitute only a small part of Ml.

Portfolio shifts induced by the introduction of
NOWs could have altered the basic transactions
character of MI. Specifically, the public's demand
to hold these savings-type balances in M 1 might
have become more sensitive both to changes in
market interest rates and to variations in investor
sentiment than the transaction balances traditionally
held in the narrow aggregate. As a result, past
empirical relationships between MI and macro
economic variables such as income and interest
rates might be a poor guide to current and future
relationships.

These potential sources of instability in the pub
lic's demand for MI appeared to be materializing
with the great velocity decline of 1982-83, which
suggested that the demand to hold MI was shifting
upward. Many argued that this shift was occurring
because the public was responding to the uncertainty
of the recession by· accumulating precautionary
balances in NOW accounts.3 This change in investor
sentiment supposedly demonstrated that the demand
for MI had become unstable. In prior business cycle
downturns, this precautionary build-up would have
shown up mainly in the non-MI component ofM2,
but now that MI also had savings balances in it, the
narrow aggregate also was subject to such swings in
investor sentiment.

A second, and related, potential problem with
M I also was raised during this period. In August
1982, market interest rates fell sharply and con
tributed to a sharp boost in growth in the monetary
aggregates. Some argued that for MI this boost was
significantly larger than that predicted by past his
torical relationships, and they inferred that the
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responsiveness of MI demand to changes in market
interest rates had increased compared to earlier
years.4 Two reasons for such an increase in interest
elasticity were proffered. First, with MI now con
taining more savings balances, it was possible that it
would be more sensitive to market yields than it was
in the past, when it was closer to a pure transactions
aggregate. Second, since NOW accounts pay expli
cit interest but demand deposits do not, a· given
change in market interest rates causes a larger pro
portional change in the opportunity cost(the market
rate minus the rate on money) of holding NOWs
than of demand deposits. As a consequence, changes
in market rates might cause larger changes in NOWs
than in demand deposits, thereby increasing the
responsiveness of MI as a whole to interest rate
changes as NOWs become a larger fraction of MIS.

The introduction of NOW accounts was believed
by some analysts to have caused demand for MI to
become unreliable not only because its velocity
declined dramatically, but also because the velocity
of MIA (MI minus interest-bearing NOWs) stayed
closer to normal cyclical growth rates.6 The velo
city of MIA remained essentially unchanged be
tween the fourth quarter of 1981 and the first quarter
of 1983 in contrast to the 5.7 percent decline in the
velocity ofMl. Simply stated, this argument invol
ved four points: (I) the velocity of MI behaved
"abnormally" while the velocity of MIA behaved
"normally"; (2) if the velocity decline was not the
result of instability in MI demand, one would expect
MIA velocity also to have behaved abnormally; (3)
the difference between MI and MIA is NOWs; (4)
thus, the unusual behavior ofMI-velocity must have
had something to do with NOW accounts. In Sec
tion II, we test the hypothesis that the public's
demand for MIA was stable in 1982-83, as well as
the hypothesis that the demand for Ml was unstable
in that period.

M2 Also Could Have Problems
Despite the extensive analysis and discussion of

potential problems with MI during this period, far
less concern was focused on M2. It appears that
there was Illore confidence in M2 than MI because
the former aggregate is broader. Presumably, M2
would internalize many of the problems associated
with portfolio shifting that could distort Ml. For
example, while increased precautionary demands
would cause MI demand to shift up, they would be



less likely to distort M2 because many of the port
folio substitutions might come from instruments in
M2.

This view has some merit. However, it neglects a
number of other potential problems that can distort
M2. First, although no one would dispute that M2
has a far larger savings component than MI, it is not
nearly broad enough to internalize all the portfolio
substitutions that are likely to occur. For example,
large CDs and Treasury bills are not in M2, yet they
are close substitutes with some of the instruments in
that aggl1 anges in yield spreads and investor
sentime cause shifts between these instru-
ments,.. yy torting M2.

Second,< 2 has been deregulated to an even
greater extent than M I. This deregulation began in
mid-I978, when depository institutions were per
mitted to issue six-month money market certificates
with ceiling rates tied to other short·term market
yields. Before that date, most of the instruments
included in M2 yielded a fixed rate of return. For
example, more than sixty percent of M2 consisted
ofpassbook savings accounts (with fixed ceilings)
plus MI in early 1978. Today, almost all of the
non-MI component ofM2 yields market-determined
rates of return. 7 This situation contrasts with M I,

since regular NOW accounts, the main interest
bearing component, still have fixed ceilings.

This institutional change in M2 since 1978 is
important because the demand to hold M2 is affected
by the spread between the rate of return on the
instruments in that aggregate andthe market rate on
competing instruments. When the own-rate on M2
was held constant by government regulation,
changes in the market rate produced equal changes
in this spread. The gradual deregulation of deposit
rates after 1978 made the own rate on non-trans
actions M2 8 increasingly responsive to changes in
interest rates on other market instruments. As a
result, the spread between the own and the market
rate-that is, the opportunity cost of holding M2
became increasingly unresponsive.

This effect of deregulation is illustrated in Table
I, which compares the response of the own-rate on
non-transactions M2 to changes in the commercial
paper rate before and after July 1978.9 In the earlier
period, a 100 basis point rise in the commercial
paper rate led to only a 5 point rise in the own-rate in
the same month and to a 41 point rise after 12
months. By contrast, the equation estimated over
the 1978-1983 period implies that the 100 basis point
rise produces a 39 point rise within a month and

Table 1

The Own Rate on Non-Transactions M2 (M2-M1)*

1970:11-1978:06 1978:07-1983:12

Cumulative Response of Own
Rate to One-Percent Change in Market Rate

Months after
Change in

Market Rate

o
I
2
3
4
5
6
7
8
9
10
11

0.05
0.09
0.12
0.15
0.17
0.20
0.23
0.27
0.30
0.34
0.38
0.41 **

0.39
0.65
0.79
0.86
0.89
0.91
0.92
0.94
0.97
1.0 I
1.02
1.04***

*Derived from an equation regressing the own rate on non-transactions M2 (see footnote 9) on a distributed lag of the
six-month commercial paper rate.

**Statistically different from zero at the 99 percent level.
***Statistically different from zero at the 99 percent level. but insignificantly different from unity.
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roughly a 100 point rise after nine months. Thus, a
given change in the market rate now has a signifi
cantly smaller impact on the interest rate spread in
the short-run and is associated with no significant
change in the spread in the long-run. This is a major
departu.re from thesituation before .1978.

The demand to hold non-transactions M2 depends
both on the own-rate on that aggregate and on market
rates on competing instruments. However, the find
ing that the own-rate itself responds primarily to
changes in market rates implies that the demand can
be expressed as depending only on market rates.

Moreover, because the response of the own-rate to
market rates has become larger and quicker since
1978, we expect the long-run elasticity of demand
with respect to market rates to have declined since
1978, and the lag between changes in the market
rate and in the growth rate of non-transactions M2 to
have shortened. Such a change in the demand func
tion for the non-transactions component of M2
would impair the usefulness of M2 as an inter
mediate target of monetary policy, at least during a
transition period before these new relationships
could be pinned down.

II. The Stability of M1 Demand
As noted above, the 1982 decline in the velocity

of M I was attributed by some analysts to two closely
related developments: (I) an upward shift in MI
demand as the public's precautionary demands for
liquid savings balances increased in the recession,
and (2) an increase in the size of the response ofMI
demand to changes in market interest rates related to
the increased proportion of savings-type balances in
M\. Both of these developments, if they actually
occurred, would suggest that the transactions char
acter of MI had been altered by deregulation, and
that MI-demand is likely to be less stable in the
future.

The staff of the Federal Reserve Bank of San
Francisco (FRBSF) has advanced an alternative
view. It presented evidence from its MI-demand
equation that the decline in velocity did not represent
instability in the demand for money function, but
rather was the result of the sharp decline in nominal
interest rates associated with the slowing of inflation
after late-198\. 10 The decline in nominal interest
rates caused the quantity of money demanded to rise
according to normal and predictable response pat
terns, while the decrease in inflation prevented this
nominal interest rate decline from being translated
into a reduction in real interest rates and so preven
ted an acceleration in nominal GNP. As a conse
quence, velocity fell.

Acorollary of this explanation is that the surprise
in 1982 was not a shift in money demand but rather
an unusually sharp drop in inflation. At the begin-
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ning of that year, the reduction in inflation raised
real interest rates and contributed to weakness in
real income. With the income elasticity of MI
demand less than unity at least in the short-run, this
slower growth in income was reflected in the decline
in velocity in the early part of 1982. After mid-year,
weakness in the economy induced the Federal
Reserve to ease monetary policy. The associated
drop in nominal interest rates was the major factor
in the velocity declines in the latter part of 1982 and
into 1983.

According to the above explanation, the decline
in velocity would prove to be only temporary. MI
would rise relative to GNP only as long as the
public's demand for money was stimulated by
declines in interest rates. Once rates stabilized a{
new lower levels, their effects on money growth
and hence on velocity would dissipate according to
the lagged response of the demand for money to
interest rates. The empirical results of the FRBSF
staff suggested that these interest rate changes would
have only minor effects on M I growth after the first
quarter of 1983. This result implied that MI velocity
would behave more normally beginning with the
second quarter of 1983, and that it would be risky to
allow a continuation of the rapid Mlgrowth after
that date. This prediction has been broadly con
firmed by subsequent developments: MI velocity
increased at an average rate of4.2 percent between
1983/Q2 and 1984/Q2.



Empirical Evidence
The evidence of a stable money demand function

mentioned earlier consisted of a set of dynamic
simulations of anMI-demand equation over 1982
and 1983, and a series of three-month-ahead ex ante
forecasts of MI made at the beginning of each
quarter of that period using the San FranciscoMOl1ey
Market Model. Both exercises tracked M I quite
well and showed no evidence ofa shiftinMI
demand large enough to have significantly distorted
policy. The MI demand equation in the Mbney
Market Model uses as explanatory variables real
personal income, the six-month commercial paper
rate, the personal consumption expenditures deflator
and changes in total bank loans. The model is esti
mated with a sample period beginning in 1976.

It has been argued that the ability of the model t9
predict well in 1982-83 depends upon the post-I975
estimation period. The argument is that when longer
sample periods are used, the estimatedirtterest
elasticity of money demand is smaller (in absolute

value), and thus that equations based on longer
samples tend to under-forecast MI (and over-fore
cast velocity) in 1982-83. 11 However, simulation
results obtained from a conventional MI-demand
equation (excluding bank loans) estimated over
longer sample periods (beginning in 1959 and also
beginning in 1970) yielded reasonably accurate
results in 1982-83. Moreover, the estimated interest
elasticities over these periods were close to those
estimated over the shorter sample period.

The simulation results are shown in Table 2. In
this table, the columns marked "Dynamic Simula
tions-A, B, C and D" show simulated values of
MI under two alternative specifications of MI
demand estimated over two sample periods.
Columns A and B both were computed from MI
equations estimated over 1959/04-1981/12. The
equation used for Column A constrains the interest
elasticity of MI demand to be a constant over the
sample period (that is, the logarithm of Ml is
regressed on the logarithm of the commercial paper

Table 2

Growth in M1 (Annual Rates)*

Actual Dynamic Simulations·· Forecasts···

A B C D

1982/QI 5.4 7.9 8.0 8.8 9.0 6.4
Q2 3.9 6,9 6.8 7.5 7.7 6.1
Q3 9.8 8.2 9.7 9.1 11.0 7.1
Q4 14.4 10.6 12.8 11.8 14.8 17.4

1983/QI 13.0 11.0 10.9 10.7 11.9 12.5
Q2 11.5 9.9 9.7 10.1 9.8 9.5
Q3 6.2 8.8 7.6 8.0 6.9 9.4
Q4 4.9 7.9 7.1 7.9 7.8 7.4

Average: 8.6 8.9 9.1 9.2 9.9 9.5

F(24, 265) 1.88+ 1.83+ +
F(24, 137) 1.50 1.57

*CaJculated as last month in a quarter over last month in previous quarter.
**Estimated equations are shown in the Appendix.

Equation A: 1959/04-1981/12 estimation period, constant interest elasticity.
Equation B: 1959/04-1981/12 estirnationperiod, variable interest elasticity.
Equation C: 1970101-19811 12 estirnationperiod'5()n~taI'lt interest elasticity.
Equation D: 1970101-1981/12 estimation periOd, variable interest elasticity.

***Three-month-ahead forecasts made in the middle of the first month of the forecast period using the San Francisco Money Market
mOdel. See John P. Judd, "A Monthly MOdel of the Money and Bank Loan Markets", Economic Review, Federal Reserve Bank of
San Francisco, Supplement, Fall 1984 (forthcoming).

+Significant at the one-percent level.
+ + Significant at the five-percent level.
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rate, LCPRT), whereas the equation for column B
permits the interesteIasticity to rise and fall with the
level ofthe interest rate (that is, theloganthm of Ml
is regressed on the commercial paper rate in per
centage points, CPRT). ColumnsC and D are de
rived frotnequations estimated over 1970/01
1981/12, where C asstlInes a coristantelasticityand
D uses a variable elasticity. (The four estifuated
equations used· in these columns are presented in
Table A-I ofthe Appendix.) The column in Table 2
headed "Forecasts" presents ex ante forecasts of
M I made at the beginning of each quarter usirig the
full San Francisco Money Market Model.

Several key conclusions emerge from these
results. First, all of the simulations (as well as the
forecasts) capture the timing of the acceleration in
MI growth in 1982/Q3-1983/Ql, with slower
growth before and aft~r those. quarters. That pattern
of growth corresponds to the predictabk response
of MI-demandto interest rate changes over the
period. Itappears unlikely that this pattern had
much to do with recession-induced precautionary
demands, since rapid MI growth continued into
1983, well after the recession came to an end.

Second, the results uniformly reject the hypo
thesis that MI demand shifted up, as the deregulation
view suggests. Indeed, all four equations overpre
dieted MI growth, whereas the hypothesis of an
upward shift would imply that the equations would
yield under-predictions. Chow-tests for structural
change in 1982-83 versus the earlier part of the
sample do show a statistically significant shift for
the sample beginning in 1959, but not for that begin
ning in 1970. However, if such a shiftdid occur, it
was in a downward direction, not in the upward
direction predicted by the precautionary demand
hypothesis. Somewhat paradoxic;llly, the t",gequa
tions showing signs of a downward shift produced
more accurate dynamic simulations than those not
indicating a shift. Equations C andD,with the
shortefsamplepenod, over-prediCt~cIbya.n a.verage
of 0.6 and 1.3 percentage points. of annualized
growth, while the two longer-sample equations
over-predicted by only 0.3 and 0.5 percentage
pOints. Thus, in retrospect, the data do not seem to
bear out fears that the 1982-83 velocity declines
were symptomatic of shifting MI-demand relation
ships under deregulation.
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We now tum to the argument that M1demand has
become more sensitive to interest rates, and that
these greater elasticities were an important element
in producing the velocity decline. To test this
proposition, we estimated the same four equations
used in Table 2 Over the following four pairs of
sample periods:

I 1959.04 1980.12
Ia 1970.0 I - 1980. 12

2 1959.04 - 1981.12
2a 1970.01- 198I.12(NationwideNOWs

introduced)

3 1959.04 1982.11
3a 1970.01 1982.11

4 1959.04 - 1983.12
4a 1970.01 1983.12 (Super-NOWs and

MMDAs introduced)

The first pair of samples provides a benchmark
estimate of the interest elasticity prior to the intro
duction of nationWide NOWs. Samples 2,3, and 4
add small increments of time to the benchmark
sample to see if the elasticity changed as NOW
accounts became a larger fraction ofMI. All equa
tions use intercept shift terms to remove the effects
of the well-known shift in the demand for MI in
mid-1974 through mid-1976. 12 However, nO inter
cept shift terms were used for the introduction of
nationwide NOWs and Super-NOWs. The estima
ted interest elasticities and other statistics are pre
sented in Table 3.

The results of these experiments show little
change in the interest elasticity with the introduction
ofNOWs. The estimated long-run interest elasticity
is quite similar for all of the sample periods con
sidered under both specifications. Samples 2, 3,
and4,whichindude NOWs, yield only slightly
higher interest elasticities than sample I, which
does not include NOWs. For example, for. the
1959.04-1980.12 (sample I) period, the vll.ryirig
and constant elasticity specifications yield elastici
ties of -0.12 (for a commerciaL paper rate of 8
percent) and -0.13. When the sample ends in 1983.12
(sample 4), the corresponding figures are -0.12 arid
-0.16, respectively.

Table 4 shows the results of more formal statistical
tests for shifts in the interest elasticity. For these
tests, the equations were estimated through 1983.12



with one additional variable, namely the product of
the commercial paper rate and a zer%ne dummy
variable that is set at unity in the NOW. account
period (1981.01-1983.12) and zero elsewhere. For
the sample beginning in 1959.04, the coefficient on
this additional variable is not statisticallysignificant
from zero, implying that there was no shift in the
interest rate coefficients in 1981/01-1983/12 versus
the earlier part of the sample. For the sample begin
ning in 1970, the additional variable was signifi
cantly different from zero at the 95 percent confi
dence level. However, the implied change in interest

elasticity has only small economic significance. For
example, in the constant elasticity equation, the
interest elasticity was -0.13 in the earlier period and
-0.14 after nationwide NOWs were introduced.
These results support the view that there was no
important change in the interest elasticity in the
NOW account period compared to the elasticity in
the previous eleven years. They thus suggest that
the introduction of NOWs has not had an important
effect on the velocity of M1 through any alteration
in the long-run interest elasticity of demand for the
narrow aggregate.

Table 3

Interest Elasticities of M1 Demand Equations

Constant Elasticity
Specification

Variable Elasticity
Specification

Estimation
Period

Long-Run
Elasticity

Mean Standard Error
Lag of Regression

Long-Run
Elasticity

CPRT=8.00

Long-Run
Elasticity Mean

CPRT=12.00 Lag

Standard
Error of

Regression

I 1959.04-1980.12
la 1970.01-1980.12

-0.13
-0.12

1304
704

0.0035
0.0039

-0.12
-0.12

-0.17
-0.17

8.1
5.6

0.0034
0.0037

Nationwide NOWs Introduced

2 1959.04-1981.12
2a 1970.01-1981.12

3 1959.04-1982.11
3a 1970.01-1982.11

Super-NOWs Introduced

-0.16 15.9 0.0036 -0.12 -0.18 8.8 0.0034
-0.15 1104 0.0039 -0.13 -0.19 7.0 0.0037

-0.16 16.2 0.0037 -0.13 -0.19 9.8 0.0036
-0.16 13.6 0.0041 -0.14 -0.21 9.6 0.0039

4 1959.04-1983.12
4a 1970.01-1983.12

-0.16
-0.15

14.5
11.9

0.0037
0.0041

-0.12
-0.13

-0.19
-0.19

8.7
8.2

0.0036
0.0039

Table 4

Tests for Changes in M1 Demand Equations

Changes in Interest Rate Coefficient
in 1981.12-1983.12 versus:

a) 1959.04-1980.12

b) 1970.01-1980.12

Estimated Long Run Elasticities:

a) 1970.01-1980.12

b) 1981.12-1983.12

*Assumes CPRT 10.00
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Constant
Elasticity

Specification

(=-1.06

( = -1.96

-0.13

-0.14

Variable
Elasticity

Specification

( = -0.84

( = "1.89

-0.14*

-0.16*



The Stability of M1A
To provide additional evidence of whether the

introduction of interest-bearing checking accounts
was an important calise of the 1982 Velocity decline,
we also estimated a. demand function forMI exclud
ing ii1terest-bearingchecking accounts for the periOd
prior to 1979, and examined its ability to explain the
1982 •experience.·.This· aggregate, •which eXcludes
NOW accounts, corresponds approximately to the
variable which· the· Federal Reserve described as
MIA up to December 1981. As noted earlier, it has
been argued that the increasing share of interest
bearing NOW accounts in MI has significantly
altered the nature of MI and that the exclusion of
NOWs from MIA explains why MIA velocity
exhibited more "normal" cyclical behavior in
1982-83 than MlveIocity.

However, simulations of this MIA demand equa
tionstrikingly·· contradict this view.· As Table 5
shows, despite the fact that the estimation period 13

ended more than three years previously (in Septem-

ber 1978), the simulation tracks the actual course of
MI in 1982-83 quite well but over-estimates the
growth rate of MIA. Apparently the growth rate of
MIA in 1982 continued to be distorted downward
by the shifting of funds out ofdemand deposits into
NOW accounts. Hence, the apparent stability of
MIA velocity was astatistical artifact.

In other Words, the fact that MI velocity declined
in 1982 a.nd that of MIA did not, does lwtmean that
the demandfimction for MI shifted upward while
that for MIA remained stable. If anything, the
opposite was the case--the demand function of
MIA continued to shift downward and that for M I
remained stable. Indeed, the fact that a demand
function for MIA is able to predict fairly accurately
both the level and the average growth rate of M 1 in
1982-83 is conSistent with the view that most of the
growth of NOW·· accounts came from demand
deposits, and hence that Ml does not contain a
significant volume of "savings" balances.

TableS

Dynamic Simulations of M1A Growth Rates· 1982-84

1982 I
II
III
IV

1982 (Dec.-Dec.)

1983 I
II
III
IV

1983 (Dec.-Dec.)

1984

March 1984 Level
($ Billions)

Simulated Actual
M1A** M1A

7.6 -1.4
7.1 1.6
8.0 5.0
9.6 9.4

8.1 3.7

8.7 3.5
8.0 8.1
6.8 3.4
7.2 4.1

7.7 4.8

7.4 3.4

542.7 399.9

Actual M1

5.4
3.9
9.8

14.4

8.4

13.0
1I.5
6.2
4.9

8.9

7.5

535.2

*All annual and quarterly growth rates are annualized averages of monthly rates of change.

**Derived from a demand function for MIA estimated over 1970.01-1978.09. Simulation begins in 1978.10.
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III. The Stability of M2
The results of the preceding section suggest that

the introduction of NOW accounts and other changes
in the financial system did not significantly reduce
the reliability of MI as a guide to policy~ In this
section we examine the stability of the demand for
M2, using a set of tests analogous to those applied to
Ml. Actually, we estimate equations for the non-MI
component of M2. Since the demand forMI was
found to be stable, this means that there were no
significant shifts between MI and the non-Ml. com
ponent of M2. Thus, the stability of M2 can be
tested by examining its non-Ml component.

We argued earlier that deposit rate deregulation
after June 1978 might lower the responsiveness of
the demand for non-transactions M2 to changes in
market rates of interest and also shorten the .lag
between interest rate changes and changes in

demand. To test this possibility, we estimated
demand functions for non-transactions M2 over two
sample periods: January 1970-June 1978 and July
1978-November 1982. In addition, to examine the
impact of the introduction of Money Market Deposit
Accounts in December 1982, the second sample
was extended through December 1983. As in the
case of MI, both a constant and a varying interest
elasticity specification were tested. 14 The constant
elasticity specification provided a slightly better fit
(in terms of the standard errors of the equations) in
all sample periods. However, when evaluated at the
sample means, the estimated elasticities implied by
the varying elasticity specification were very close
to those given by the constant elasticity model.

Tables 6 and 7 show the estimated long-run elas
ticities of non-transactions M2 with respect to the

Estimation
Sample Period"

1970.01-1978.06

1978.07-1982.11

1978.07-1983.12

Table 6

Demand for Non-Transactions M2
(Constant Interest-Elasticity Specification)

Long Run Interest
Elasticity

-0.194

-0.140

-0.079**

Mean Lag

21.7 months

14.7 months

14.3 months

*Estimated equations are shown in the Appendix.

**This elasticity is allowed to adjust gradually over the period from December 1982 to June 1983. The elasticity shown is the estimate for
the period after this adjustment was completed.

Table 7

Demand for Non-Transactions M2
(Varying Interest Elasticity Specification)

Long-Run Interest Elasticity
Estimation Sample

Period"

1970.01-1978.06

1978.07-1982.11

1978.07-1983.12

CPRT =Sample Mean

-0.194

-0.138

-0.100**

CPRT = 8.5%

-0.249

-0.097

-0.074**

Mean Lag

25.3 months

14.1 months

13.5 months

*Estimated equations are shown in the Appendix.

**These elasticities are allowed to adjust gradually over the period from December 1982 to June 1983.
The elasticities shown are the estimates for the period after this adjustment was completed.
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yield on six-month commercial paper, as well as the
mean lag between changes in the independentvari
abies and the resultant change. in the dependent
variable. As expected, the mean lag has shortened
and the elasticity has declined since 1978. In the
constant elasticity specification, for example, the
mean lag is estimated to have shortened from 21.7
months before 1978 to 14.7 months after that date.
lnthe constantelasticity specification, the long-run
elasticity is estimated to have declined from -0.194
before deregulation to -0.140 in the 1978-82 sample
period. Moreov~r, jf the. elasticity depends on the
level of interest rates, this would be an understate
ment of the effects of deregulation because the
average level of interest rates rose sharply between
these sample. periods. When the elasticities are
evaluated at the mean of the whole 1970-82 period
(8.5 percent), the variable elasticity specification
shows a decline in the estimated elasticity from
-0.249 to -0.097. This smaller but quicker response
of demand to changes in market rates reflects the
fact that the response of the own-rate to market rates
was both more rapid and larger after deregulation.

Tables 6 and 7 also present the. results from
extending the end-point ofthe secondsample period
from November 1982 to December 1983, This was
the period •during which •Money. Market Deposit
Accounts. were. introduced and rapidly became a
significant component. of nqn"transactionsM2.
BetweenDecember 1982 and Jtme 1983, the share
of MMDAs in non-transactions M2 wentfrom zero
to 23 percent, afterwhic;h it remained approximately
constant. To capture this institutional development,
the intercept term and the interestrate coefficient in
the equations were assumedto shift gradually over
those seven months before stabilizing .. The estimates
imply that this latest financial change has produced
a further decline in the long-run interestelasticity.
After June 1983, the estimated elasticity in the con
stant elasticity specification is -0.079 compared to
-0.140 in 1978-82. Such a decline would be expected
since. the own-rateonMMDAs is fully market
determined.

To examine whether the demand for non-trans
actions M2 remained stable during the velocity
decline period, we have estimated equations priorto

Table 8

Growth in Non-Transactions M2 (Annual Rates*)

1982/QI

Q2

Q3

Q4

1982 (Dec.-Dec.)

1983/Ql

Q2

Q3

Q4

1983 (Dec.-Dec.)

1983 (Mar.-Dec.)

Dynamic Simulations***

Actual " III IV

7.2 9.4 9.2 10.0 9.3

9.9 7.8 8.4 7.7 8.9

10.3 9.1 9.9 9.0 9.8

9.4 13.9 13.0 14.6 12.6

9.2 10.1 10.2 10.3 10.2

22.6 14.4 12.5 16.2 11.9

8.8 12.8 11.9 14.4 11.4

5.6 10.0 10.1 11.2 10.0

10.2 11.0 11.8 11.0 11.6

11.8 12.0 11.6 13.2 11.3

8.2 11.2 11.3 12.2 11.0

*Calculated as annualized average of monthly growth rates in quarter.

**Derived from equations estimated from the following sample periods and specifications.

I-Sample Period 1970.01-1981. 12-Constant Interest Elasticity
II-Sample Period 1978.07-1981. 12-Constant Interest Elasticity

III-Sample Period 1970.01-1981.12-Varying Interest Elasticity
IV-Sample Period 1978.07-1981.12-Varying Interest Elasticity
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that period and used them to simulate that aggre
gate's behavior. Since our earlier results suggested
that the interest elasticity of demand and the mean
adjustment lag changed in 1978, it was naturaFto
base these simulations on equations estimated from
1978.07-1981.12. However, in view of the shortness
of this sample period, we also cornputed simulations
of equations estimated over a sample period begin
ning in 1970.01. As before, both a constant and a
varying elasticity specification were used.

These results, shown in Table 8, supPOrt the
proposition that the demand for non4ransactions
M2 also remained relatively stable over most of the
period of the great velocity decline. The average
growth rate over the four quarters of 1982 is slightly
over 10 percent in all four simulations, which com
pares to the actual average growth rate of 9.2 per
cent. However, the equations are less successful
than those for Ml in capturing quarter-to-quarter
variations in the growth rate. The simulations de-

rived from the longer sample beginning in 1970 tend
to be wider of the mark, as would be expected given
our earlier finding of a change in the function in
1978. These results imply that, if the Federal
Reserve could have correctly predicted the inde
pendent variables in our equations, it would not
have been grossly misled in setting M2 targets for
1982 as a whole.

Interpretation of the 1983 simulations is compli
cated by the surge of growth in the first quarter
associated with the introduction of MMDAs. As in
1982, the equations predicted the growth rate quite
well for the year as a whole, but missed the quarter
to-quarter variations. However, if the results for
January to March 1983 were excluded from consi
deration on the grounds that M2 growth was dis
torted by the introduction of MMDAs, then the
equation would over-predict growth in M2-Ml by
from 3.0 to 4.0 percentage points.

IV. Conclusions
This paper contains a comparative analysis of the

stability of the demands for Ml and M2 during the
period in which the velocities of both aggregates
declined unexpectedly. The analysis suggests that
these velocity declines represented historically nor
mal responses of the demands for these aggregates
to the surprisingly large decline in inflation and
market interest rates in 1982. This result contradicts
the alternative view that Ml-velocity was unstable
because of deposit rate deregulation. Although M2
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appears to have been influenced by deregulation,
since two changes in the past six years were detected
in the interest elasticity of that aggregate, deregula
tion was not the primary cause of the decline in its
velocity.

One certainly cannot rule out the possibility that
MI will be affected by future deregulation. How
ever, the rather substantial evidence accumulated
thus far supports the view that MI will continue to
be a useful guide to policy in the foreseeable future.



APPENDIX

TableA-1
M1 Demand Regre$sions

(A) LM I = 0.069 O.OO92LCPRT + LPCE + 0.040 LYPERS
(1.59) (6.96) (6.23)

- 0.00086SHFT + 0.OOO022SHFT2
(3.58) (2.49)

+ 0.94 (LML]-LPCE) + 0.16 D.]
(63.57) (2.82)

R2 = 0.999

SE = 0.0036

Sample = 1959.04 - 1981.

(B) LMI = 0.20 0.0015 CPRT + LPCE + 0.054 LYPERS
(4.06) (8.14) (7.53)

- 0.0012 SHFT + 0.OOO033SHFT2
(4.83) (3.54)

+ 0.90 (LML]-LPCE) + 0.21 D.]
(52.08) (2.93)

R2 = 0.999

SE = 0.0034

Sample = 1959.04 - 1981.12

(C) LMI = 0.061 - 0.012 LCPRT + LPCE + Q.059LYPERS
(0.62) (5.58) (4.45)

- 0.00097 SHFT + 0.000021 SHFT2
(3.34) (1.99)

+ 0.92 (LML]-LPCE) + 0.17 D.]
(42.4) (2.88)

R2 = 0.999

SE 0.0039

Sample = 1970.01 1981.12
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(D) LM I = O. II - 0.0020 CPRT + LPCE + 0.086LYPERS
(1.09) (7.13) (5.97)

- 0.0014 SHFf + 0.000031 SHFf2
(4.97) (2.88)

+ 0.88 (LMLI-LPCE) + 0.22U. I
(37.18) (2.85)

R2 0.999

SE 0.0037

Sample = 1970.01 - 1981.12

TableA-2
M1A Demand Equation

LMIA = 0.120 - 0.0076 LCPRT + LPCE
(1.37) (4.49)

+ 0.050 LYPERS - 0.00094 SHFf
(3.34) (3.28)

+ 0.000021 SHIFf2 + 0.919 (LMIA I - LPCE) 0.02 U I - 0.09 Uo2

(2.70) (30.68) (0.20) (0.90)

Rl = 0.999

SE = 0.0031

Sample = 1970.01 - 1978.09

TableA-3
Non-Transactions M2 Demand Equations

(A) LM21 = -0.206 - 0.0090 LCPRT + LPCE + 0.075 LYPERS
(2.99) (5.70) (3.44)

+ 1.523 (LM2L I LPCE) - 0.569 (LM2Ll - LPCE)
(20. 15) (7.63)

+ 0.134 U I 0.070 Uol

( I. 31) (0.70)

Rl= 0.999

SE = 0.0021

Sample = 1970.01 1978.06
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(B) LM21 = - 0.176 - 0.00 12 CPRT + LPCE + 0.063 LYPERS
(2.57) (5.32) (2.96)

+ 1.546 (LM2L I - LPCE) 0.585 (LM2L2 - LPCE)
(20.42) (7.78)

+ 0.142 D. I + 0.75 D.2

(l.40) (0.74)

R2 = 0.999

SE = 0.0022

Sample = 1970.01 - 1978.06

(C) LM21 = - 0.272 - 0.0095 LCPRT + LPCE
(3.60) (5.44)

+ 0.105 LYPERS + 1.030 (LM2 LI - LPCE)
(5.83) (8.79)

0.099 (LM2 L2 - LPCE)
(0.877)

+ 0.138 D. I - 0.330 D.2

(0.99) (2.27)

R2 = 0.999

SE = 0.0016

Sample = 1978.07 - 1982.11

(D) LM21 -0.263 0.000808 CPRT + LPCE
(3.46) (5.37)

+1.048 (LM2L I LPCE) - 0.119 (LM2L2 - LPCE)
(8.96) (1.06)

+0.124 D. I - 0.304 D.2

(8.96) (1.06)

R2 == 0.999

SE = 0.0016

Sample = 1978.07 - 1982.11
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(E) LM21 = -0.260 + 1.061 DUM - 0.304 DUM2 + 0.022 DUM3
(3.70) (8.27) (8.33) (8.35)

-(0.0096 + 0.496 DUM - 0.142 DUM2 + 0.01015 DUM3) LCPRT
(6.09) (8.19) (8.25) (8.26)

+ LPCE + O. 105 LYPERS
(6.57)

+ 1.136 (LM2 II - LPCE) 0.206 (LM212 - LPCE)
(15.12) (2.85)

- 0.053 U I - 0.182 U.2

(0.41) (l.40)

R2 = 0.999

SE = 0.0017

Sample = 1978.07 - 1983.12

(F) LM21 = -0.261 + 0.508 DUM 0.145 DUM2 + 0.010 DUM3
(3.64) (8.43) (8.47) (8.49)

-(0.000836 + 0.0598 DUM - 0.0171 DUM2 + 0.001222 DUM3) CPRT
(6.03) (8.24) (8.29) (8.31)

+LPCE + O. 107 LYPERS
(6.52)

+ 1.126 (LM21 1 LPCE) - 0.200 (LM212 - LPCE)
(14.96) (2.77)

-0.042 U I - 0.168 U.2

(0.32) (1.29)

R2 = 0.999

SE = 0.0017

Sample = 1978.07 - 1983.12
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list of Symbols

LMI = log ofMl
LM21 = log ofM2 minus Ml
LM1A = log of M 1 excluding Other Checkable Deposits
CPRT = 6 month commercial paper rate

LCPRT = log of 6 month commercial paper rate
LPCE = log ofpersonal consumption expenditure deflator

LYPERS = log of real personal income
SHFf = 1,2, ... ,24 in 1974.07-1976.06,

= obefore 1974.07,
24 after 1976.06.

SHFf2 = Square of SHFT
DVM = 1,2,3,4,5,6, 7 in 1982.12-1983.06,

= 0 before 1982.12,
7 after 1983.06

DVM2 = Square of DVM
DVM3 = Cube of DVM

V. I = error tenn lagged one month
V.2 = error tenn lagged two months
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FOOTNOTES

1. Over the period from 1960 to 1981, the standard devia
tions of the annual growth rates of M1, M2 and M2-M1were
1.76 percent, 2.55 percent and 3.56 percent.

2. This source of velocity changes operates unless the
elasticity of money demand with respect to nominal income
is exactly equal to one.

3. See Record of Policy Actions, October 1982.

4. Flint Brayton, Terry Farr, and Richard Porter, "Alternative
Money Demand Specifications and Recent Growth in M1 ",
Unpublished Paper, Board of Governors of the Federal
Reserve System, May 23, 1983.

5. This point would be invalid if the demand for M1 re
sponds to basis point rather than to proportionate changes
in interest rates. Regression results presented later in this
paper show that a specification in which percent changes in
money demand respond to basis point changes in interest
rates (that is, a semi-log specification) fits the data as least
as well as a constant elasticity specification.

6. For two examples of this line of argument, see R.W
Hafer, "The Money-GNP Link: Assessing Alternative Trans
actions Measures", Review, Federal Reserve Bank of St.
Louis, Volume 66, No.3, March 1984, and Stephen H.
Axilrod, "Issues in Monetary Targeting and Velocity," in
Monetary Targeting and Velocity, Federal Reserve Bank
of San Francisco, December 1983.

7. The only significant remaining component of the non-M1
portion of M2 that bears a fixed return is passbook saving
accounts. These accounts now represent less than one-fifth
of the non-M1 portion of M2.

8. We use this phrase to mean M2 excluding M1 even
though some assets in this aggregate provide limited
checking facilities.

9. The own rate of return on M2-M1 is represented by the
so-called "Fitzgerald rate." It is the deposit ceiling rate
yielding the highest instantaneous holding period yield. It is
calculated by fitting the Treasury yield curve through each
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ceiling deposit rate, and extending each curve back to the
point where maturity equals zero. The highest rate calcula
ted in this way in a particular month is the Fitzgerald rate for
that month.

10. John J. Balles, "Defining the Issues", in Monetary
Targeting and Velocity, Federal Reserve Bank of San
Francisco, December 1983, pp, 14-21; Michael W, Keran,
"Velocity and Monetary Policy in 1982" Weekly Letter,
Federal Reserve Bank of San Francisco, March 18, 1983;
John P. Judd, "The Recent Decline in Velocity: Instability in
Money Demand or Inflation?", Economic Review, Federal
Reserve Bank of San Francisco, Spring 1983, pp. 12-19;
John P. Judd and Rose McElhattan, "The Behavior of Money
and the Economy in 1982-83", Economic Review, Federal
Reserve Bank of San Francisco, Summer 1983; and Brian
Motley, "Money, Inflation and Interest Rates", Weekly
Letter, August 5,1983.

11. See Thomas D. Simpson, "Changes in the Financial
System: Implications for Monetary Policy." Brookings
Papers on Economic Activity, 1, 1984.

12. See John P. Judd and John L. Scadding, "The Search
for a Stable Money Demand Function: A Survey of the
Post-1973 Literature", Journal of Economic Literature,
September, 1982, pp. 993-1023.

13. The estimated equation used in this test is shown in the
Appendix.

14. See the Appendix for details of the equations estimated.
Various alternative specifications were tested as well as
those reported here. For example, the distributed lags also
were estimated using the Almon method: the resulting esti
mates of the long-run elasticities were essentially identical
to those in Tables 6 and 7. Preliminary tests in which both
the commercial paper rate and the own-rate were included
in the estimating equations produced unstable parameter
values, presumably reflecting the high degree of collinearity
between these rates.



ERRATA
Spring 1984 Economic Review, Number 2
Page 8 The second sentence of the first paragraph should read:

It is conceivable that this non-rate competition was less than perfect, and that it allowed
at least some banks to raise funds at the margin at lower cost by issuing deposits.

Page 13 Column I
y == 8A/rr2

k == Ih {l- 8 + [(1 + 8)2 + y]'h} > I
Page 13 Column 2 The second line of Equation (4) should read:

{
8 (1 + 8) + Ih Y}

••. [(1 + 8)2 +y]\>

+ 8 + ~k + 25 [In ci5-)]
(j+
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