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I. 1Introduction

Over much of the past decade, monetary policies in most of the major
industrial countries have been oriented toward controlling the growth
rates of monetary aggrecates as a medium—term strategy for bringing down
inflation. Although inflation rates rose considerably during the late
1970s, their substantial declines since 1980 stand as evidence of an
increased commitment to achieving price stability. Indeed, by 1985 the
average rate of consumer price inflation in the seven major industrial
countries had been reduced to one-third of the peak rate reached in 1980,
and to three-fifths of the average rate for the decade through 1976.

In their attempts to achieve greater price stability, however,
central banks have exercised considerable discretion to deviate from or
adjust their monetary targets, instead of following the "monetarist
prescription” of precommitting themselves and adhering rigidly to money
supply rules. l/ Most central banks have exercised discretion to adjust,
de—-emphasize, or abandon their targets in response to financial innova-
tions and deregulation, which have introduced new instruments to serve as
money or money substitutes, with significant unanticipated effects on the
relationships beltween the targeted monetary aggregates and variables such
as nominal GNP. Discretion has also sometimes heen exercised during
periods in which unanticipated exchange-rate developments have created
concerns about the external influences on output and inflation. Recently,
concerns have heen expressed about the exercise of discretion in countries
where some monetary targets have been abandoned or de—emphasized.

This paper examines the behavior of velocity and the practice of
monetary targeting in seven major industrial countries. Its purpose in
doing so is to provide a background for reassessing the practice of
monetary targeting in light of both the experiences of the past decade
and the theoretical foundations that have been developed for understanding
both the behavior of velocity and the different channels through which
monetary policv mav influence output and other "real” variables. Those
experiences and theoretical foundations have led to evolving views in the
debate over the appropriate conduct of monetarv policy. This paper

l/ A "rule"” is defined as a prespecified formula that defines the
desired outcome for the monev supplv or some other selected variable. The
exercise of "discretion” is defined as the alternative to following a
"rule”. A distinction is also drawn between “"passive” rules and
"activist” rules. An activist rule is one in which central bank behavior
responds actively, hut according to a prespecified formula, to the state
of the economv; such a rule, for example, might nrescribe a counter-
cvclical path for the money supply. The tvpes of monev supply targets
that have been adopted over the past decade correspond to passive rules
that do not specify formulas for countercvclical monev-supplv behavior,
even though in many cases the monev supplv targets have been specified as
ranges.



refrains from supporting any particular position in that debate, but
rather concentrates on clarifying the empirical perspectives and theo-
retical assumptions that lead to the different conclusions.

The review of empirical experience is provided in Part II, which
begins with a statistical focus on quarterly data for the 1974-85 period.
Two types of perspectives are provided. The first set of statistical
material compares the variability of the velocities of different monetary
aggregates within countries, of similar monetary aggregates across coun-—
tries, and of particular monetary aggregates during different time
periods. The second set of material examines the associations across
countries between the variability of monetary growth and the variabilities
of both real GNP growth and inflation rates over the twelve-year sample
period, and also over each of several four-year subperiods.

The focus on statistics alone can be misleading, however, without an
understanding of the nature of the macroeconomic interrelationships
between prices, output, and money. In particular, the statistical focus
does not isolate the extent to which the variability of velocity has been
an "exogenous” development that has led central banks to exercise their
discretion to deviate from their announced targets, or the extent to which
the exercise of central bank discretion may itself have "caused” velocity
to become more variable.

Some additional empirical perspectives are provided in the second
section of Part II by reviewing the macroeconomic conditions that indi-
vidual central banks have experienced in pursuing their monetary targets
over the past decade. While the period since 1980 has witnessed a decline
in inflation in all major countries, this period has also encompassed
extensive changes in exchange rates, nominal and real interest rates,
output, and unemployment. Thus, some authorities have been inclined to
orient their policies more closely to movements in variables other than
the inflation rate.

The renewed focus on short—-term movements in exchange rates, interest
rates, output, and unemployment raises the issue of the extent to which
the monetary authorities can pursue short-term ohjectives without jeopard-
izing the credibility of their long-term commitment to an anti-inflation
policy. Currently, two policy questions in particular appear to be
extremely relevant for the conduct of monetary policy: (1) what is the
extent to which monetary policy can be used to affect the behavior of
real variables in the short run?; and (2) is it likely that attempts to
achieve such short—-run objectives will result in higher levels of infla-
tion over the long run?

Part IIT of the paper reviews the theoretical models that have been
developed to address these issues. Specifically, alternative "views of
the world” are presented and their implications for monetary policy are
discussed. Since different views of the world are held by different
economists and policy makers, it may not be surprising that the debate



To a considerable extent, however, the debate has been confused by an
inadequate recognition of the strengths and limitations of alternative
analytic frameworks, and by misperceptions of the types of theoretical
models and assumptions that support different conclusions. Accordingly,
the aim of Part III is to raise the awareness of the main issues in the
debate by providing a streamlined presentation and comparison of the
different theoretical approaches.

Three different theoretical approaches have heen developed for
analyzing the behavior of velocity and addressing the issue of whether
central banks should exercise discretion, aim at fixed targets or follow
activist countercyclical rules. One approach has concentrated attention
on simple or extended models of the demand for money. These models, how-—
ever, are subject to the general criticism that the level of output, the
interest rate and, in some cases, the price level are taken as exogenous,
even though the influence of central bank behavior on those variables may
be quite important for understanding the variahility of velocity and for
drawing inferences about the avopropriate conduct of monetary policy. A
second approach has analyzed velocity within a complete macrneconomic
model, but under the assumption that expectations about future price
levels or inflation rates are formed adaptively (i.e., that the expected
future levels of prices or rates of inflation are weighted averages of
current and past values of such variables).

The third approach, which has played a central role in reformulating
the theory of monetary policy in recent years (and which accordingly
receives predominant attention in this study), has gained appeal for its
assumption that expectations about inflation and other endogenous variables
are rational and forward—-looking in the sense of incorporating relevant
information about the structure of the economy and the expected future
values of exogenous variables, including the stance of monetary policy.
These models do not assume that economic agents have complete information,
but do assume that central banks do not have superior information than
other economic agents. The analysis of several different types of
complete macroeconomic models has shown that conclusions based on the
assumption of adantive expectations can be modified in a situation where
market participants are assumed to be “rational.” Specifically, in con-
trast to conclusions drawn from the adaptive expectations hypothesis, the
rational expectations assumption provides a theoretical case against
central bank discretion, and also provides a theoretical case against a
countercyclical monetary policy for models in which prices adjust rapidlye.
Thus, the view that is taken of the expectations—-formation process can
be seen as central to the debate about how monetary policy should be
conducted.,

Another issue that is central to the debate is the extent to which
any theoretical or empirically estimated "model” can provide an adequate
summary of market behavior. To the extent that economic behavior shifts
over time or cannot be precisely estimated empirically, the case against



central bank discretion is weaker than the rational expectations models
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suggest. Indeed, the predominant challenge to the theoretical case for
central bank rules has been the argument that the difficulty of anticipat-—
ing major shifts in economic relationships or disruptions to macroeconomic
conditions implies that a rule would be practically impossible, socially
undesirable, and politically infeasible to implement in a credible way.

Part IV of the paper collects guments in the
policy debate, including a discussion of the pros and cons of alternative
types of variables that might be adopted as intermediate targets in

designing monetary policy rules. Part V provides a summary of the paper.

IT. A Review of Data and Experience

1. The observed variability of velocity

The velocity of money is defined in terms of three important macro-—
economic variables: the price level, the level of real output, and the
money supply. l/ As such, velocity may vary over time whenever the price
level and/or the supply of output are influenced by factors that do not
have contemporaneous and offsetting influences on the money supply, or
whenever autonomous changes in the monev supply are not reflected in
contemporaneous and proportionate changes in the nominal value of output.
An understanding of the observed variability of velocity requires an
understanding of the exogenous sources of changes in prices, output, and
money, and of the time lags with which a change in any one of those
variables may influence the others through the responses of private
economic agents and policy authorities. Such an understanding is pursued
in this study by reviewing both the macroeconomic conditions that central
banks have confronted during the past decade and the different classes of
analytic models that have been developed. This section presents statis-~
tical material that provides perspective for those reviews. An important
distinction should be drawn between the factors that have systematic and
predictable influences on velocity and factors that influence velocity in
random or unpredictable ways. Variability of velocity that is predictable
does not, in principle, cause any difficulty for a monetary-targeting
approach.

Chart 1 shows the velocities of a number of monetary aggregates for
seven major industrial countries. Throughout this paper the definitions
of the monetary aggregates are those used by the national authorities in

1/ The measures of velocity that are used in the World Economic Outlook

are constructed by dividing the nominal level of gross national product
by the corresponding money supply. Some other measures of velocity are
based on measures of income other than gross national product.
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CHART 1

MAJOR INDUSTRIAL COUNTRIES
VELOCITIES OF MONETARY AGGREGATES, 1970-85

(Indices, first quarter 1973=100)
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CHART 1 (Concluded)
MAJOR INDUSTRIAL COUNTRIES
VELOCITIES OF MONETARY AGGREGATES, 1970-85

{Indices, first quarter 1973:100)
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each country. l/ The data are measured quarterly, extending in most cases
from 1970 through the third quarter of 1985. The chart shows that each

of the seven countries has experienced pronounced shifts in trend and/or
sharp variation around trend for one or more of its velocity measures
since the early 1970s.

The variability of a data sample around its trend can be measured
by the standard proportionate deviation of the sample observations around
a simple trend line. 2/ A focus on proportionate deviations is required
to allow meaningful comparisons of the variability of narrow money veloc-—
ity (with a relatively high average value) and broad money velocity (with
a relatively low average value). Values of this variability index are
shown in Table 1 for each of the velocity series. The focus is on the
1974-85 period, 3/ and the sample period has been divided into thirds in
order to examine whether variability has increased or declined over time.

As a general phenomenon, it may be noted that the variability levels
for the three subsample periods tend to be lower than the corresponding
variability levels over the entire sample, consistent with the fact that
trends in the velocity series have shifted. Few of the series exhibited
significantly higher variabilityv levels during 1982-85 than in earlier
subperiods, with the notable exceptions of M1-A in Canada and M1 and M2 in
the United States. Within the 1982-85 subperiod, it is notable that the
velocities of broad money (M2 and M3) were less variable than the veloci-
ties of M1 in all countries except Italy (where M1 and M2 velocities were
equally variable); in addition, the velocities of M1 were more variable
than the velocities of central bank money in Germany and MO in the United
Kingdom. Over the entire 1974-85 period, the velocities of M2+CDs in
Japan and central bank monev in Germany exhibited the lowest variability
levels, although it is evident from Chart 1 that the series for Japan was
more variable over the period extending back to 1970.

In addition to examining the variability of velocity, it may be
interesting to examine whether relative stability in monetary growth over
periods of several vears or longer has been associated with relatively
stable rates of output growth and inflation. Chart 2 shows percentage
changes in real GNP, the GNP deflator, and the money supply over the same

1/ These definitions are provided in footnote 2 of Table 4.

zy For a precise definition, see the footnote to Table 1. It should he
recognized that the choice of measuring deviations around a simple trend
line is arbitrary. Alternative choices would include moving averages of
arbitrary lengths and procedures for modelling the time series properties
of velocity.

3/ The exclusion of the period prior to 1974 reflects a recognition
that under fixed exchange rates central bank control of the money supply
is limited bvy movements in foreign exchange reserves.



Table 1. Variabilitv Levels for Velocity

1974-85 1974-77 1978-81 1982-85
Canada
M1 0.037 0.024 0.021 0.019
M1-A 0.080 0.027 0.017 0.045
M2 0.029 0.017 0.012 0.015
M3 0.072 0.015 0,020 0.019
United States
M1 0.040 0.007 0.010 0.019
M2 0.033 0.009 0,013 0.018
M3 0.028 0.008 0.011 0.012
United Kingdom
MO 0.027 0,017 0,020 0.013
M1 0.064 0.028 0.030 0.017
Sterling M3 0.082 0.024 0.037 0.012
Japan
M1 0.021 0.015 0.030 0.009
M2+CDs 0.011 0.008 0.011 0,006
France
M1R 0.018 0.018 0.012 0.009
M2R 0.023 0.013 0.011 0.008
Germany, the Federal
Republic of
Central Bank Money 0.014 0.011 0.010 0.009
M1 0.039 0.023 0.018 0.018
M2 0.029 0.026 0.012 0.010
Italy
M1 0.044 0.026 0.032 0.016
M2 0.052 0.029 0,031 0.016

Note: The variability levels corresnond to the standard proportionate
deviations of velocity around its trend for the relevant period or sub-
period. Specifically, if vy denotes the observed value of velocity in
quarter t and Gt denotes the trend value of velocity, the variability
levels correspond to standard deviations of (vt-Gt)/Vt.
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CHART 2
MAJOR INDUSTRIAL COUNTRIES
MONEY, REAL GNP, AND THE GNP DEFLATOR, 1975-85

{Change from the corresponding quarter of the preceding year, in percent)
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CHART 2 (continued)
MAJOR INDUSTRIAL COUNTRIES
MONEY, REAL GNP, AND THE GNP DEFLATOR, 1975-85

{Change from the corresponding quarter of the preceding year, in percent)
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CHART 2 (continued)
MAJOR INDUSTRIAL COUNTRIES
MONEY, REAL GNP, AND THE GNP DEFLATOR, 1975-85

{Change from the corresponding quarter of the preceding year, in percent}
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CHART 2 (concluded)
MAJOR INDUSTRIAL COUNTRIES
MONEY, REAL GNP, AND THE GNP DEFLATOR, 1975-85
(Change from the corresponding quarter of the preceding year, in percent}
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period for each of the seven countries. l/ Some associations in the
relative degrees of stability of the various series are visually evident
from the chart. A summary of the associations can be provided by
calculating correlation coefficients between the variability levels of
real GNP growth, inflation, and money growth. It should be emphasized,
however, that such correlations do not isolate the causes of any associa-
tions. A finding of strong vositive correlations might indicate that
variability in the moneyvy supply had a strong influence in generating
variability of prices and output. Alternatively, such a positive corre-
lation could reflect a process by which price or output variahility led
to money supply variability through the reactions of central banks, as
policy makers shifted their policy stance in an attemnt (less than fully
successful) to stabilize price and output fluctuations.

Table 2 provides summary measures of the variability of output
growth, price inflation, and monev growth over the 1974-85 period and
within each of the four-vear subperiods. Table 3 provides some corres-—
ponding correlation coefficients, both between the variability of output
growth and the variability of money growth and between the variability of
price inflation and the variability of money growth. The data in Table 3
indicate that the degrees of variability in both real output growth and
inflation were positively correlated with the degree of variability in
money growth across the seven countries during the 1974-85 period and
during the most recent two subperiods. g/ Along the same lines, it may
be noted from Table 2 that the four countries in which money c¢rowth was
least variable during the 1974-85 period (namely, Germanv, the United
States, Japan, and France) include the three countries in which real GNP
growth was least variable (Japan, France, and Germany) and the three
countries in which inflation was least variable (Germany, France, and the
United States).

2. The central bank experience with monetary targeting

A different set of empirical perspectives on the behavior of velocity
is provided by reviewing the types of macroeconomic conditions and policv
difficulties that central banks have confronted during the periods in
which they have used monetary targets. These periods date back to 1975
for the United States, the Federal Republic of Germany, and Canada
(although Canada abandoned the practice in 1982), to 1976 for the United
Kingdom, and to 1977 for France. Italy and Japan have not adopted mone-
tary targets, although in Italy economic policy has been based on plans

l/ In Chart 2, the monetary aggregate that has been selected for each
country is the aggregate that either has served longest as a target or
appears to have received predominant attention as a monitoring concepte.

g/ It may be noted, however, that with only seven observations it is
not possible to place high degrees of confidence in rejecting the hypoth-
esis that the "true” correlations are zero.



Table 2. Variability Levels for the Growth Rates of
Money Supplies, Real GNPs, and GNP Deflators

1974-85 1974-77 1978-81 1982-85
Canarda
M1 0.047 0.043 0.035 0.045
Real GNP 0.029 0.022 0.013 0.043
GNP deflator 0.036 0.031 0.021 0.033
United States
M2 0.023 0.032 0.008 0.019
Real GNP 0.031 0.033 0.024 0.038
GNP deflator 0.023 0.017 0.010 0.013
United Kingdom
Sterling M3 0.035 0.007 0.016 0.024
Real GNP 0.024 0.023 0.029 0.012
GNP deflator 0.068 0.063 0.042 0.013
Japan .
M2+CDs 0.024 0.017 0.017 0.009
Real GNP 0.009 0.006 0.006 0.009
GNP deflator 0.055 0.065 0.012 0.007
France
M2R 0.030 0.024 0.013 0.016
Real GNP 0.018 0.021 0.019 0.008
GNP deflator 0.022 0.020 0.013 0.029
Germany, the Federal
Republic of
Central bank money 0.020 0.014 0.022 0.014
Real GNP 0.023 0.030 0.020 0.019
GNP deflator 0.016 0.018 0.006 0.012
Italy
M2 0.046 0.025 0.051 0.026
Real GNP 0.035 0.048 0.031 0.018
GNP deflator 0.039 0.036 0.029 0.037

Note: The variability levels represent standard deviations of rates
of growth over four quarters. Specifically, if x corresponds to the
level of the money supply, real GNP, or the GNP deflator in quarter t, .
the variability level for the growth rate of x is computed as the
standard deviation of (x¢y—x%Xt-4)/%¢t-4 over the sample or subsample
period.



Table 3. Correlations Across Countries Between the Variability
Levels for the Growth Rates of Money, Real GNP,
and the GNP Deflator

1974-85 1974-77 1978-81 1982-85
Between money
and real GNP 0.508 0.171 0.245 0.687
Between money
and the GNP
deflator 0.311 -0.489 0.343 0.659
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that include projections for a range of monetary and credit aggregates,
and since 1978 Japan has provided projections of vear—on-vear growth for
broad money for each quarter in the first month of that quarter.

Table 4 sets out the target growth ranges that central banks have
announced, along with the actual outcomes for the targeted aggregates.
The United States and, at times, the United Kingdom, have aimed at targets
for more than one aggregate simultaneously. In doing so, however, both
countries have made changes over time in the relative priorities they have
attached to hitting their different targets. In particular, the United
States has announced twice in recent yvears (during the second half of
1982 and the fourth quarter of 1985) that its M1 target would be de-empha-
sized, whereas the United Kingdom maintained targets for M1 and PSLZ for
only two yvears, and chose to downgrade its sterling M3 target in October
1985.

As Table 4 indicates, monetary targets have heen specified sometimes
as points and sometimes as ranges with widths of up to 5 percentage points.
Because countries have aimed at different types of targets for different
types of aggregates and under different types of macroeconomic conditions,
it may not be very meaningful to compare their different rates of success
at hitting the targets they have announced. Nevertheless, it may be noted
that Canada missed its announced target range in just one of the first
six years, and then only very marginally, before it abandoned the practice
of monetary targeting in the seventh year. 1/ France held its monetary
growth within 1 1/2 percentage points of its (point) tarset, or of the
center of its relatively narrow target range, in five out of seven vears,
and only once missed its target by more than 2 percentage points. Germany
exceeded its target by nearlv 3 1/2 percentage points in 1978, but hit or
fell below its target in each subsequent vear. And the United Kingdom and
the United States each hit their target ranges about half of the time.

Although it must be recognized that central banks cannot control
their monetary aggregates precisely, an outcome of deviating from the
center of a target range by as much as 1 or 2 percentage points over a
period as long as a year can probably be considered as largely a matter
of central bank discretion. A review of the individual experiences of
central banks in different countries reveals a variety of reasons that
they have chosen in some cases to aim either high or low in their target
ranges, and in some cases to miss or modify the targets that they had
previously aunnounced.

In the Federal Republic of Germany, a factor that has influenced the
Bundeshank on several occasions has been its concern to relieve the
influences of exchange rate developments on domestic inflation and real

1/ As indicated by footnote 3 of Table 4, it is somewhat arbitrary to
describe the target periods for Canada as seven siccessive vears.
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Tahble 4. Targets and Outcomes For Monetary Growth Rates, 1975-85 1/ 2/

1975 1976 1977 1978 1979 1980 1981 1982 1983

Canada 3/

M1 target 10.0~15.0 8.0-12.0 7.0-11.0  6.0-10,0 5.0-9.0 4.,0-R.0 4.0-8.0 e
outcome 10.9 8.3 9.2 8.0 6.2 3.9 1.5

France 4/

M2, M2R target 12,5 12.0 1.9 1.0 10.0 12.5-13.5 9.0
outcome 13.9 12.2 14.6 9.8 11.4 11.5 10.2

Germany 5/

CBM target 8.0 8.0 8.0 8.0 6.0-9.0 5.0-8.0 4,0-7.,0 4.0-7.0 4,0~7.0
outcome 9.9 9.3 9.0 11.4 6.4 4.8 3.9 6.1 7.0

United Kingdom é/

M3, M3 target 9.,0-13.0 9.0-13.0 8.0-12.0 8.,0-12.,0 7.0-11.0 6.0-10.0 8.0-12.0 7.0-11.0 6
outcome 7.3 15.4 11.4 10.3 19.4 12.8 11.2 9.5

Ml target . 8.0-12.0 7.0-11.0
outcome 12.3 14.0

PSL2 target 8.0-12.0 7.0-11.0
outcome 1.5 12.6

MO target ¢
outcome

United States Zj

M1 target 5.0-7.5 4.5-7.5 4,5-6.5 4,0-6.5 3.0-6.0 4.0-6.5 3.5-6.0 2.5-5.5 4,0-8.0 4
outcome 5.3 5.8 7.9 7.2 5.5 7.3 2.3 8.5 10.0

M2 target 8.5-10.5  7.5-10.5 7.0-10.0  6.5-9.0 5.0-8.0 6.0-9.0 6.0-9.0 6.0~9.0 7.0-10.0 6
outcame 9.7 10.9 9.8 8.7 8.3 6 9.5 9.2 8.3

M3 target 10.0-12.0  9,0-12.0  8.5%11.5 7.5-10,0  6.0-9.0  6.5-9.5 6.5-9.5 6.5-9.5 6.5-9.5 6
outcome 12,3 12.7 11.7 9.5 8.1 10,2 11.4 10.1 9.7

1/ Annualized growth rates with outcomes corresponding to the target periods, except where lndicated in the follow

2/ Definitions of the monetary aggregates correspond to those used by the national authorities in each country. A
{dentical labels are comparable but not identical across countries, and (n some cases countries have modified the cowv:
monetary aggregates over time. In such cases, the numbers in the table corresvond to the definitions existing during
pericd. Apart from the widely employed concepts of the narrow M1 aggregates {generally defined as currency plus dome
deposits) and the more broadly defined M2 and M3 concepts (which add to M1l domestic savings depogits and various mana
of banks and other financial insti{tutions), the aggregates on which the paper focusses (not all of which are included
defined as follows. Ml-A in Canada includes daily {nterest-bearing checkable accounts and nonpersonal notice deposit
the componenty of Ml (currency and noninterest-bearing demand deposits). MO in the United Kingdom is the wide moneta
as banks' holdings of cash, plus banks' operational balances at the Bank of England, plus notes and coiln. PSL2 {n th
comprises sterling M3 (excluding deposits maturing in more than two years), money market I{nstruments—-treasury bills,
deposits with local authorities and finance houses--certificates of tax deposit, bullding society shares and deposits
similar forms of liquid savings instruments. Central bank money in Germany comprises currency held by nonbanks and a
of banks' deposits, with the weights based upon required minimum reserves calculated at constant (January 1974) ratlio
circulation hag a weight of 100 percent, sight depogits have a weight of 16.6 percent, time deposits 12.4 percent, an
8.1 percent; and only time deposits and savings deposits of less than four-year maturity are included {n the latter t
M2+CDs in Japan comprises currency in circulation, demand deposits, time deposits, and certificates of deposit.

3/ PFor Canada, the targets indicated for the years 1976-B0 are the annualized target growth rates announced for th
ning, respectively, In the second quarter of 1975, February—April 1976, June 1977, June 1978, and the second gquarter
targets Lndicated for the years 1981 and 1982 correspond to the obiective announced for the period beginning in Augus
which continued to apply until the practice of monetary targeting was discontinued in November 1982. Outcomes corres
actual rates of growth between the beginning of successive target perfods, except for 198{, which {a an annualized ra
October 1980 through December 1981, and for 1982, which is from December 1981 through December 1982. The somewhat at
og ;arget7periods and outcomes to calender years has been adopted from the Bank for International Settlements, 53rd 4
1983, p. 71.

4/ For France, the target periods are from December to December for the years through 1982, and from November-Jam
November-January averages for subsequent years. The target was specified for M2 from 1976 through 1983 and for M2R i

5/ For Germany, the 1975 target is for the rate of growth from December 1974 through December 1975; the targets
for rates of growth on an annual average basis; and beginning in 1979 the targets are for rates of growth between the
the previous year and the fourth quarter of the target year.

6/ For the United Kingdom, the targets are for periods beginning in April for each year from 1976 through 1978, )
February for subsequent vears. For 1980 and subsequent years the outcomes are annualized rates for l4-month perlods
the target year through April of the following year. A target for M} was set only in 1976; thereafter the indicated
comes are for asterling M3.

1/ For the United States, target growth ranges correspond to annual percentage changes from the fourth quarter of
through the fourth quarter of the target year, except in 1975, for which the target period was from March 1975 throu
for the M2 target in 1983, which was from the February-March average through the fourth quarter. The targets also ¢
tives set arcund the beginning of the target year, rather than any tentative nhiectives indicated eartier or any rev
objectivee durlng the target vear. In February 1980, the U.S. monetary aggregates were redefined, and for 19B0 and
Ln the table are those far M1-B and shift-adiusted M1-B, respectively; M1-B was relabeled M1 {n Januarv 1982. Ourcn
actual rates as reported at the ends of the policy periods.
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Table 4. Targets and Outcomes For Monetary Growth Rates, 1975-85 1/ 2/

1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985

Canada 3/

M1 target 10.0-15.0 8,0~12.0 7.0-11.0 6.0-10.0 5.0-9.0 4.,0-8.0 4,.0-8.0 .es e cae
outcome 10.9 8.3 9.2 8.0 6.2 3.9 1.5

France 4/

M2, M2R ctarget 12,5 12.0 11.0 11.0 10.0 12.5-13.5 9.0 5.5-6.9 4.0-6.0
outcome 13.9 12.2 l4.4 9.8 11.4 11.3 10.2 7.6

Germany 5/

CBM target 8.0 8.0 8.0 8.0 6.0-9.0 5.0-8.0 4,0~7.0 4,0-7.0 4,0-7,0 4.0-6.0 3.0-5.0
outcome 9.9 9.3 9.0 11.4 6.4 4.8 3.5 6.1 7.0 4.6 4.5

United Kingdom 6/

M3, M3 target 9.0-13.0 9,0-13.0 8.0-12.0 8.0-12.0 7.0-11..0 6.0-10.0 8.0-12.0 7.0-11.0 6.0-10.0 5.0-9.0
outcome 7.3 15.4 11.4 10.3 19.4 12.8 11.2 9.5 11.9

M1 target 8.0-12,0 7.0-11.0
out come 12.3 14.0

PSL2 target 8.0-12.0 7.0-11.0
outcome 11.5 12.6

MO target 4.0-8.0 3.0-7.0
outcome 5.7

United States 7/

M1 target 5.0-7.5 4,5-7.5 4,5-6.5 4.0-6.5 3.0-6.0 4.0-6.5 3.5-6.0 2.5-5.5 4.0-8.0 4,0-8.0 4,0-7.0
outcome 5.3 5.8 7.9 7.2 5.5 7.3 2.3 8.5 10.0 5.2 11.9

M2 target 8.5-10.5 7.5-10.5 7.0-10.0 6.5-9.0 5.0-8.0 6.0-9.0 6.0-9.0 6.0-9.0 7.0-10.0 6,0-9.0 6.0-9.0
outcome 9.7 10.9 9.8 8.7 8.3 9.6 9.5 9.2 8.3 7.7 8.6

M3 target 10.0-12.0 9.0-12.0 8.5=11.5 7.5-10.0 6.0-9.0 6.5-9.5 6.5-9.5 6.5-9.5 6.5-9.5 6.0-8.0 6.0-9.5
out come 12.3 12.7 11.7 9.5 8.1 10.2 11.4 10.1 9.7 10.5 7.4

l]' Annualized growth rates with outcomes corresponding to the target periods, excepnt where indicated in the following footnotes.

3/ Definitions of the monetary aggregates correspond to those used by the national authorities in each country. Aggregates with
1dentical labels are comparable but not identical across countries, and {n some cages countries have modifited the coverage of thelir
monetary aggregates over time. In such cases, the numbers in the table correspond to the definitfons existing during each indicated
period. Apart from the widely employed concepts of the narrow M1 aggregates (generally defined as currency plus domestic demand
deposits) and the more broadly defined M2 and M} concepts (which add to Ml domestic savings devposits and various managed lliabilities
of banks and other financial institutions), the aggregates on which the paper focusses (not all of which are included in the table) are
defined as follows. MI-A {n Canada fncludes daily interest-bearing checkable accounts and nonpersonal notlce depasits, in addition to
the components of Ml (currency and noninterest-bearing demand deposits). MO in the United Kingdom ls the wide monetarv base, defined
as banks' holdings of cash, plus banks' operational balances at the Bank of England, plus notes and coin. PSL2 in the United Kingdom
comprises sterling M3 (excluding deposits maturing in more than two years), money market {nstruments—--treasury bills, bank bllls, and
deposits with local authorities and finance houses—-certificates of tax deposit, building society shares and deposits, and other
similar forms of liquid savings instruments. Central bank money in Germany comprises currency held by nonbanks and a welghted average
of banks' deposits, with the welghts based upon required minimum reserves calculated at constant {January 1974) ratfes; currency in
circulation has a welght of 100 percent, sight deposits have a weight of 16.6 percent, time deposits 12.4 percent, and savings deposits
B.1 percent; and only time deposits and savings deposits of lesa than four—~year maturity are included in the latter two categories.
M2+CDs in Japan comprises currency in circulation, demand deposits, time deposits, and certificates of deposir.

3/ Por Canada, the targets indicated for the years 1976-80 are the annualized target growth rates announced for the periods begin-
ning, respectively, (n the second quarter of 1975, Pebruary-April 1976, June 1977, June 1978, and the second quarter of 1979. The
targets indicated for the years 1981 and 1982 correspond to the obiective announced for the period beginning in August—October 1980,
which continued to apply until the practice of monetary targeting was discontinued in November 1982. Outcomes correspond to annualized
actual rates of growth between the beginning of succegssfve target periods, except for 1981, which is an anaualized rate from August-
October 1980 through December 1981, and for 1982, which is from December 1981 through December 1982. The somewhat arbltrarv assignment
of target periods and outcomes to calender years has been adopted from the Bank for International Settlements, 53rd Annual Report, June
1983, p. 71,

4/ For France, the target perlods are from December to December for the years through 1982, and from November-January averages to
November-January averages for subsequent years. The target was gpecified for M2 from 1976 through 1983 and for M2R in 1984 and 1985.

5/ For Germany, the 1975 target is for the rate of growth from December 1974 through December 1375; the targets during 1976-78 are
for rates of growth on an annual average basis; and beginning in 1979 the targets are for rates of growth between the fourth quarter of
the previous year and the fourth quarter of the target year.

6/ For the United Kingdom, the targets are for periods beginning in April for each year from 1976 through 1978, in June 1979, and in
Pebruary for subsequent years. For 1980 and subsequent vears the outcomes are annuallzed rates for l4-month periods from February of
the target yvear through April of the following year. A target for M3 was set only {n 1976; thereafter the indicated targets and out-
comes are for sterling M3.

1/ For the United States, target growth ranses correspond to annual percentage changes from the fourth quarter of the previous year
through the fourth quarter of the target year, except in 1975, for whlch the tarqget periad was from March 1975 through Macch 1976, and
for the M2 target in 1983, which was from the February~March average through the fourth quarter. The targets also correspond ta objec-
tives set around the bheginning of the target year, rather than any tentatlve objectives (ndicated earlier or any revistons of the
objectives during the target year. In February 1980, the U.S. monetary aggregates were redefined, and for 1980 and 1981 the Ml tarcets

in the table are those for M1-B and shift-adjusted M1-B, respectively; M1-B was relabeled M1 in January 19B2. Outcomes correspond to
actual rates as reported at the ends of the pollcy periods.




activity. The role of exchange market pressures in affectineg the behavior
of velocity and creating a dilemma for the Bundesbank is illustrated by
experiences in 1977-78 and 1980-81.

In the first period, the predominant pressures came from the exchange
rate of the deutsche mark against the U.S. dollar. The mark appreciated
about 20 percent against the dollar from the middle of 1976 through the
middle of 1978, and roughly 10 percent more during the second half of
1978. Partly in association with such exchange market developments, l/
German real activity growth weakened and inflation rates declined. The
Bundesbank held the growth of central bank money fairly close to its
target in 1977 and the first half of 1978, but permitted a sharply
increased pace of money growth after the middle of the latter year in
response to external pressures. In its December 1978 Report, the
Bundesbank explained its policy as follows: 2/

In recent months the Bundesbank's policy has mainly been guided by
the need to take account of the extremely unstable situation in the
exchange markets.... on several occasions, under the prevailing
domestic and external conditions it was extremely difficult for the
Bundesbank to curb monetary growth. A switch to a more restrictive
monetary policy seemed inappropriate as long as the economic upswing
had not taken more definite shape.

The opposite experience occurred several years later. From the end
of 1979 through February 1981, the mark depreciated more than 20 percent
against the dollar, close to 25 percent against the pound, and more than
30 percent against the yen. Consistent with these depreciations, the
domestic inflation rate began to rise in Germany and the Bundesbank chose
to aim for central bank money growth around the lower limits of its
target ranges in both 1980 and 1981. 1In its March 1981 Report, the
Bundesbank explained its policy as follows: é/

The final objective of ... [monetary policy] is to maintain price
stability. The formulation of the monetary growth target and the
measures taken to achieve this target are an "intermediate” objec-
tive. It is important in this connection to pay attention to the
balance of payments and the exchange rate of the Deutsche Mark as
well because, in the prevailing circumstances, it is not possible to
defend the value of money in the domestic economy while disregarding

1/ It should be recognized, of course, that exchange market develop-
ments themselves are not “exogenous,” although in the 1977-78 experience,
the appreciation of the mark against the dollar may have been “"caused” to
a considerable extent by economic outcomes and prospects in the United
States, which were "exogenous” to Germany.

2/ Monthly Report of the Deutsche Bundesbank, December 1978, p. 11.

g/ Ibid., March 1981, p. 9.




_.13_

the special influences that may proceed from the external value of
the currency. 1If, as hitherto, inflationary tendencies can largely
be kept out of Germany, the principal condition for sound long-term
economic growth and for a high level of employment will be safe-
guarded.

The experience in Canada illustrates the difficulties of relying on
a monetary targeting strategy during a period of financial innovations.
From 1975 until late 1982, the Bank of Canada operated with a target for
its Ml aggregate, and throush 1980 it consistently hit a sequence of
progressivelv lower target ranges. Shortly after the period of monetary
targeting began, however, the authorities were confronted with a shift in
the demand for money apparently related to innovations in cash management
accounts for businesses. This development made it difficult to judge the
degree of monetarv restraint implied by the target settings, and these
difficulties were compounded by inflationary pressure arising from the
sharp increases in oil prices. In retrospect, the degree of monetary
restraint proved insufficient to keep the cost—-price spiral from acceler-
ating. During 1977 and 1978, the Canadian dollar depreciated against the
U.S. dollar, even with U.S. inflation on the rise, and in 1979 Canadian
inflation began to escalate.

Starting in late 1980, Canadian monetary policy was tightened con-
siderably. However, continuing financial innovations, which were induced
to some extent by the high levels of inflation and interest rates in
Canada, generated further instability in the relationship between M1,
nominal income, and interest rates. The shift of funds out of accounts
included in M1 (currency and noninterest-bearing demand deposits)
resulted, after mid-1981, in a relatively sharp divergence between the
growth rates of M1 and Ml1-A (which includes interest—bearing checkable
deposits and nonpersonal notice deposits). Ml velocity increased, M1-A
velocity declined, and the Bank of Canada was led to conclude that since
neither "the process of financial innovation” nor "the response of bank
customers” could be reliably predicted, "appropriate ranges for the
future growth of M1 cannot be chosen with any confidence.” l/ For the
same reasons, it was felt that M1-A would also be an unreliable guide.
Moreover, while the broader aggregates, such as M2, seemed to be less
affected by financial innmovations, in the view of the Bank of Canada the
problems of controlability and interpretation were sufficiently great to
make those aggregates unsuitable as well as intermediate targets for
conducting monetary policy.

The Canadian experience through 1982 indicates that the consistent
achievement and progressive lowering of monetary targets provides no
guarantee that inflation rates will decline. Since the end of 1982,
Canada has followed a different approach to monetary policy, based on a

1/ Bank of Canada, 1982 Annual Report, p. 27.
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variety of economic and financial indicators, including in particular

the exchange rate between the Canadian and U.S. dollars. In following
such an eclectic approach, the Bank of Canada has described its "ultimate
guiding objective” as "the achievement of long-term price stability,”

has stressed that it has not set an exchange rate target because it is
not possible to know in advance what a sensible target path would be,

but has emphasized that "the appropriate approach of monetary policy to
the exchange rate is to resist sharp exchange rate declines that threaten
to undermine our progress on inflation.™ 1/

In France, monetary policy objectives have been stated in the form
of simple target numbers or relatively narrow target ranges for the growth
of M2 (from 1977 through 1983) or M2R (in 1984 and 1985). The shift from
M2 to M2R narrowed the definition of the targeted aggregate to a concept
that includes only the M2 holdings of resident nonfinancial agents; as
such, the French definition of M2R corresponds more closely to the defi-
nitions of M2 that are used in most other major industrial countries.

Although the French authorities announced simple target numbers for
monetary growth during the 1977-81 period, in each of those years except
1979, the growth of the M2 aggregate was held within 1 1/2 percentage
points of its target and would thus have fallen within the types of ranges
announced by most other countries. As in Canada, however, that achieve-
ment did not prevent inflation rates from rising. One factor contribut-
ing to the rise in inflation was the substantial increase in oil prices.

Since the middle of 1982, French inflation rates have declined con-
gsiderably. French M2ZR growth has also declined, although it has remained
above its target levels and might have been higher still in the absence
of financial innovations. In particular, M2R deposit halances have been
withdrawn in quite significant amounts in recent years to purchase new
types of liquid short-term mutual and investment funds, which banks have
been offering to the public since late 1981, but which are not included
in M2R. These funds have been invested predominantly in variable rate
bonds or bonds nearing maturity, and apparently a perception that the
capital risks of such assets are limited has made them attractive substi-
tutes for other forms of liquid savings. Partly as a consequence of the
implications of these developments for the interpretation of the aggre-
gates, the Bank of France announced in Novemher 1985 that it would redraw
its monetary definitions and shift in 1986 to targeting a broader M3
aggregate.

As in other countries, the experience with monetary targeting in
the United Kingdom 1llustrates the difficulties of setting policy during
a period of extensive financial liberalization when different monetary
aggregates are expanding at different rates. The U.K. authorities first

1/ Bank of Canada, 1984 Annual Report, pp. 7-10.
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announced a monetary target for the M3 aggresate in 1976; in 1977 thev
shifted to specifying a target for sterling M3. Under the Conservative
Government that came to power in 1979, monetary targeting has been a
centerpiece of the medium—term financial strategy. The strategy has
involved the announcement of target ranges for sterling M3 for several
years ahead, with a stated goal of progressively slowing its rate of
expansion. The removal around mid-1980 of the supplementary special
deposits scheme (the “corset"”), which had restricted the deposit-taking
activities of banks, contributed to a substantial overshooting of the
sterling M3 target for 1980, and from mid-1980 onward the velocity of
sterling M3 trended downward, in contrast to a strong previous uotrend.
The budget presented in the spring of 1982 emphasized the difficulties of
relying too heavily on sterling M3 as an indicator of monetary policy.
Accordingly, in 1982 and 1983 the target for sterling M3 was supplemented
with targets for M1 and PSL2. 1/ The practice of targeting M1 and PSL2,
however, was abandoned after two vears, in association with financial
innovations that had altered the previous relationships of those aggre-
gates with national income. At the same time, the authorities in 1984
adopted a target for MO, the wide monetary base.

Notwithstanding the fact that the targets were overrun for sterling
M3 in 1980, 1981, and 1984 (as well as for M1l in 1982 and 1983 and PSL2
in 1983), the progressive lowering of monetary growth over the 1980-84
period contributed to a substantial decline in British inflation. During
1985, the authorities were confronted with conflicting signals from
sterling M3, which had been expanding more rapidly than the upper bound
of its target growth range, and MO, which was close to the lower bound of
its target range. The authorities continued to regard the aim of monetary
policy as that of insuring sustained and steady downward pressure on
inflation. Moreover, the Chancellor of the Exchequer, in his October
speech at the Mansion House, emphasized that

«es il remains operationally necessary to conduct monetary policy
through the use of intermediate targets——taking account of relevant
information such as the behavior of the exchange rate--rather than
by attempting to target money GDP directly.

At the same time, the British authorities stated their assessment that

the recent behavior of sterling M3 had been affected by structural changes
and was not inconsistent with declining inflation, given that narrower
measures of monev had been growing relatively slowly, that the exchange
rate was relatively firm, that real interest rates remained high, and that
forecasts for business activity did not suggest inflationary pressures.
For those reasons, thev decided to downgrade the sterling M3 target.

l/ PSL2 includes deposits at building societies, which are excluded
from sterling M3; see Table 4, footnote 2.
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In the United States, monetary policy has pursued target growth
rates for multiple monetary aggregates since 1975. However, a major
shift in monetary strategy was announced in October 1979, and another
shift occurred around October 1982,

The performance of the monetary aggregates and inflation during the
period prior to October 1979 contributed, in the opinion of some close
ohservers, to an erosion of the credibility of U.S. monetary policye. l/
Although M1 g¢growth was held within its target ranges during 1975 and
1976, the Federal Reserve allowed M1 to overrun its targets in 1977 and
1978, and to land in the upper part of its range in 1979. 1In addition,
during each of the latter three years the outcomes for M2 and M3 were
either above or in the upper thirds of their target ranges. Moreover,
through the beginning of 1979, new one-year targets were adopted every
quarter, with a regular practice of rebasing to the outcome for the most
recent period, which typically overshot the level specified by the pre-
vious target. 2/

In October 1979, as part of a broad anti-inflation program, the
Federal Reserve decided to shift its operating techniques to a procedure
that placed greater emphasis on controlling reserves directly through
the specification of a "target™ path for nonborrowed reserves, thus
abandoning its previous procedure of maintaining the interest rate on
federal funds within a relatively narrow range. g/ In doing so, an
“important objective” of the U.S. authorities was "to help convince the
public that the Federal Reserve would in practice achieve its monetary
targets «.. and thereby increase the credibility of monetary policy and
facilitate the transition to a noninflationary environment."” ﬁj Without
question, in the ensuing vears U.S. monetary policy regained its credi-
bility by playing a major role in reducing U.S. inflation substantially,
yvet during each year of the 1980-82 period, the growth rates of M2 and M3
exceeded the upper bands of the initial targets for those years. Ml
growth also exceeded its initial targets in 1980 and 1982. Just as the
Canadian experience during the late 1970s indicated that adherence to
monetary targets could not guarantee an improved inflation performance,

1/ See Axilrod (1985a) for an expression of this opinion. It has been
argued that the depreciation of the dollar during the 1977-79 period
supports the opinion.

gj The practice of respecifying targets each quarter ended with the
specification of targets for the period from fourth—quarter 1978 through
fourth—quarter 1979.

gj A "target” range for the federal funds rate continued to be speci-
fied but was made much wider and was no longer regarded as binding.

4/ Axilrod (1985a), p. 16.
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the U.S. experience during the early 1980s indicated that monetary policy
could contribute to an improved inflation performance even if targets for
the monetary aggregates were not achieved. 1/

The period since October 1979 has heen described as one in which the
U.S. monetary authorities were 2/

e+ confronted by shifts both in the demand for goods and services,
given interest rates, and in the demand for money, given interest
rates and income. Downward shifts in the demand for goods and
services seemed evident from the psychological impact associated
with initiation of the credit control program in early 1980 and
during the recession of 1982 when inflationary expectations began
to wane; upward shifts appeared as the credit control program was
lifted and more recently in the wake of the turn to a quite expan-
sionary fiscal policy «¢.e Meanwhile, ... there were widespread
institutional and regulatory changes introducing new instruments to
serve as money or money substitutes ... that also led to shifts in
the demand for money relative to historical experience.

Those shifts led to extremely wide fluctuations in interest rates under

the operating procedures that had been adopted in October 1979. Partly

for that reason, in October 1982 the Federal Reserve again decided to
change its operating procedures, this time toward a more judgmental
approach based on targeting on borrowed reserves. Since that time, U.S.
monetary policy has been exercised with considerable discretion, but "as

a continuing struggle to attain and maintain credibility in the face of
continuing shocks and disturbances in money, credit, and goods markets”. 3/

It is noteworthy that the Federal Reserve has been criticized
strongly over the past decade both for deviating from its targets and for
adhering to its targets. Just as associations have been drawn hetween
the acceleration of inflation and the growth of monetarvy aggregates ahove
their target ranges prior to October 1979, associations have also been
drawn between the depth of the U.S. recession in 1982 and the Federal
Reserve's adherence to its targets during the first half of that year.

By the end of 1981, U.S. wage and price inflation had been brought down
considerably, and most econometric forecasts were predicting a moderate
pace of activity growth during 1982. Such strength failed to materialize

1/ The reviews of the experiences in France and the United Kingdom have
revealed similar disparities between the degrees of success at achieving
intermediate targets and ultimate objectives.

2/ Axilrod (1985a), p. 22.

3/ 1Ibid., p. l4. During the period since October 1979, the Federal
Reserve has redefined the monetary aggregates on several occasions,
prompted by financial developments that altered the meaning and reduced
the significance of the old measures.
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during the first two quarters of the vear, however, and the velocities of
the U.S. monetary aggregates continued to drop sharply. Critics have
argued that the Federal Reserve should have responded sooner than it did
to counter the decline in velocity with an increase in monetary growth,
particularly with short—term real interest rates in the range of 10 per—
cent per year. But a substantial reduction in taxes was scheduled to
become effective at mid~year, and it was difficult to predict what impact
the fiscal stimulus would have on economic activity. By contrast, in the
second half of 1982, the Federal Reserve changed its policy stance in the
sense of allowing U.S. interest rates to decline sharply by permitting M2
and M3 to grow rapidly and to exceed the upper limits of their target
ranges for the year as a whole. lj The recession continued through the
fourth quarter, however, and the recovery did not gain strength until the
second quarter of 1983.

During 1985, the Federal Reserve faced the choice of how to react
to M1 growth considerably in excess of its target range. Although the
economy was not in a recession, as it had been in the first half of 1982,
signs of economic activity growth and inflationary pressures did not
appear to be strong, and velocity levels had dropped significantly.
Accordingly, in July the Federal Reserve rebased its M1 target at a
higher level and also widened the target range. By the fourth quarter,
M1 velocity had dropped even more, and the members of the Federal Reserve
policy committee, as they had at previous meetings, agreed that

++sthe behavior of Ml needed to be judged in the context of the
performance of the economy and the fact that the broader aggregates
were growing at rates within their ranges. Under prevailing circum-
stances, and unless the dollar declined sharply further, the strength
of M1 thus far Aid not appear to suggest strong inflationary conse-
quences. 2/

Accordingly, it was decided that growth of M1l above its revised target
range would bhe acceptable for the second half of the year.

3. What policy lessons does experience provide?

There is disagreement over the policy lessons that should be drawn
from the observed behavior of velocity and the central bank experience
with monetary targeting over the past decade. The disagreement disting-
uishes three schools of thought: advocates of fixed or passive monetary

1/ A de—emphasis of the M1 target during the second half of 1982 was
precipitated by uncertainty over how M1 would be affected when the public
reinvested the very large volume ($31 billion) of all savers certificates
that matured in October; see Axilrod (1985a), p. 18.

Zj Federal Reserve Board, Record of Policy Actions of the Federal Open
Market Committee, meeting held on November 4-5, 1985,
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rules, advocates of activist countercyclical monetary rules, and advo-
cates of central bank discretion. Advocates of passive rules have not
been dissuaded by the past decade of experience, but rather argue that
discretion is inherentlv inflationary and destabilizing, and contend

that the difficult choices that central banks have confronted can partly
be attributed to the fact that they did not adhere sufficiently closely
to the targets thev announced. Advocates of activist rules suggest that
some of the difficulties confronted by central banks could be alleviated
by shifting from the types of fixed monetary targets that have been
announced over the past decade to rules that provide an explicit prescrip-
tion for countercyclical behavior. Advocates of discretion argue that no
mechanical rule can respond adequately to all contingencies that may
arise.

In order to provide a better appreciation for the sources of these
disagreements and the strengths and weaknesses of the three schools of
thought, the next part of the paper will review the different types of
models that have been developed for analyzing the behavior of velocity
and for drawing inferences ahout the appropriate conduct of monetary
policv.

ITI. The Behavior of Velocity and the Case for Monetary
Targets: Theoretical Foundations

As has already been emphasized, a focus on statistics and experience
alone cannot isolate the extent to which the variability of velocity has
been an "exogenous™ development that has led central banks to exercise
discretion, or the extent to which the exercise of central bank discre-
tion may itself have "caused"” velocity to become more variable. Because
velocity reflects the joint behavior of the price level, the level of real
output, and the money stock, the interpretation of the statistics and
the central bank experiences requires a focus on the sources of short-term
fluctuations in prices, output, and money and the transmission mechanisms
through which "exogenous™ changes in the money stock can influence prices
and output.

This part of the paper provides a streamlined presentation and com—
parison of the different types of models that have been used to analvze
the interrelationships between prices, output, and money and the behavior
of velocity. 1Its purpose 1s to shed light on important conceptual issues
in the debate over the appropriate conduct of monetary policy, which to a
considerahle extent has been confused by an inadequate recognition of the
strengths and limitations of alternative analytic frameworks, and by
misperceptions of the types of theoretical models and assumptiouns that
support different conclusions.

Three different approaches have been developed for analyzing the
behavior of velocity and for addressing questions about the appropriate
conduct of monetary policv. The first approach has concentrated narrowly
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on the demand for money; however, the lack of a complete framework of
analysis (recognizing the endogenous nature of the arguments in the money
demand function) limits the usefulness of such models for economies in
which income, prices, and money interact simultaneously. A second approach,
consisting of the so—called "disequilibrium” models, employs a complete
macroeconomic framework and generally bases its analysis on the assumption
that expectations about future price levels or inflation rates are formed
adaptively (i.e., as weighted averages of the current and past values of
those variables). The third approach, which has gained increasing atten-
tion in recent years, also employs a complete macroeconomic framework,

but under the assumption that expectations about inflation rates and

other endogenous variables are rational and forward looking, in the sense
of taking account of relevant information about the structure of the
macroeconomic system and expectations about the future values of exogenous
variables, including the setting of monetary policy. Sections 1 and 2
provide an overview and criticism of the first two approaches. Section 3
then concentrates attention on the third approach and discusses how
different types of complete macroeconomic frameworks can lead to different
theoretical inferences about the behavior of velocity and the appropriate
conduct of monetary policv.

1. The demand for money framework

In much of the literature, the behavior of velocity has been analyzed ‘
in terms of the "demand for money”. A centerpiece of these analyses is
the classic specification of the long—run money demand function, in which
the demand for real money balances depends on the level of real income
and a measure of the interest rate foregone by holding money. 1/ Specif-
ically,

*__d_ - _ .
(1) m =m —p. =B+ B v~ B I,

where: 1 = the nominal interest rate;

and as logarithms,

m* = the desired level of “real™ money balances;

md the desired level of nominal money balances;
p = the domestic price level;

the level of real income and output.

-
I

l/ In this part of the paper, no distinctions are drawn between differ-
ent monetary aggregates, and the interest rate is taken to be the relevant ‘
opportunity cost of holding money.
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The subscript "t" denotes time, and velocity (Vt) is simply obtained
(also expressed as a logarithm) by subtracting the level of income from
both sides of equation (1l). Thus:

(L") vy =y ¥ pp - mg == B F B i+ -8y,

As a special case of this general formulation, if the income elas-
ticity of the demand for money (8;) happened to equal one, then movements
in velocity would depend only on movements in the nominal rate of interest.
Moreover, velocity would be constant over time if, in addition, the
demand for money was insensitive to the interest rate (i.e., if B9=0).
These features are in accordance with one extreme case of the simple
Keynes-Hicks IS-LM model, in which prices are assumed to be fixed in the
short run and the interest rate provides the transmission mechanism
through which the monev supply affects the level of output. The extreme
case is that in which the demand for money is insensitive to the interest
rate (i.e., in which the LM curve is vertical) but saving and investment
are not, and in which the demand for money has a unitary income elasticity.
In that case, an increase in the money supply would require income to
change proportionately in order to restore equilibrium in both the goods
and money markets. 1/ In such circumstances, velocity would not be
affected by the change in the money supply.

While equation (1) has been widely adopted as a description of the
long-run demand for money, much of the empirical literature has hypothe-
sized that adjustment costs can result in short-run deviations of actual
from desired real money balances. Typically, adjustment costs have been
represented simply by adding a lagged dependent variable to equation (1).
Thus, a typical short-run money demand function is: 2/

(2) m —py = ap tayye ~azig + (I=-m(me—1-pe-1)
where: ag = nB,
a] = nfy
ap = nh

1/ The increase in the money supply (which would shift the LM curve)
initially would generate an excess supply of money and an excess demand for
goods. As a result, the interest rate would decline, thereby stimulating
investment and output until the level of income had increased proportion-
ately to the money supply, therefore restoring equilibrium.

2/ Measurement errors in the arguments of the long-run money demand
function may provide another motivation for the lagged term; see Goodfriend
(1985).
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and n is a coefficient of adjustment that describes the speed at which an
excess demand for or supply of money is eliminated.

Throughout the past decade of monetary targeting, central banks have
relied heavily on relationships like equation (2) in analyzing the behavior
of their monetary aggregates. One difficulty is that the function has
kept "shifting” over time; that is, the estimated parameters from fitting
equation (2) over a given sample of data have generally led to poor pre-—
dictions of the behavior of the demand for money, and hence velocity,
when extrapolated into the post—-sample period. This puzzle has been well
documented for the United States, lj although it is by no means unique to
that country. g/ An enormous volume of literature has thus emerged, seek-—
ing to produce a more stable money demand function by suggesting alterna-
tive variables as arguments in the function or by experimenting with
alternative estimation techniques and lag structures.

One line of argument for modifying equation (2) is the "financial
innovations” approach. Some economists 3/ have argued that the modifica-
tion of simple velocity functions to recognize institutional developments
can improve the explanation of both long—-run and short-run movements in
velocity. The basis for this view is the fact that the introduction of
attractive new financial instruments that are close substitutes for the
components of a given monetarv aggregate will decrease the demand for the
aggregate at given levels of income and interest rates and, hence, will
increase its velocity. ﬁ/ As Part II has already discussed, several of
the major industrial countries have experienced significant shifts in
velocity associated with financial innovations; indeed, such shifts
contributed importantly to the Canadian decision to abandon the practice
of monetary targeting in 1982, and to the U.S. decisions to shift-adjust
their aggregates and de—emphasize M1 in the early 1980s. Note, however,
that while sustained changes in the level or trend of velocity might, at
least partially, be explained by financial innovations, it is difficult

1/ See, for example, Enzler, Johnson, and Paulus (1976). The problem
has become known as the "Goldfeld puzzle,” after the "failure" of Goldfeld
(1976) to obtain a specification capable of explaining hoth the pre-1974
and post-1974 behavior of M1l demand in the United States.

2/ See, for example, Brittain (1981).

Ey See, for example, Bordo and Jonung (1981) and Lieberman (1980).

For a review of the issues involved in the financial innovations approach,
see Judd and Scaddineg (1982).

4/ Similarly, the velocities of monetarv aggregates that include the

new financial instruments will decrease.
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to attribute reversible fluctuations in velocity to financial innovations,
since there generally is no reason for the demand for the monetary aggre-—
gate to ever shift back to its pre—-innovation level. 1/

A second line of argument for modifying equation (2) as a description
of the short-run demand for money is based on the recognition that the
nominal money supply for the economy as a whole is controlled by the
monetary authorities. Thus, if the public wishes to adjust its real money
balances, given the amount of money supplied by the authorities, such
adjustment must take place through variations in the price level. 2/ }/
More specifically, this approach hypothesizes that the current price
level will increase relative to the previous period's price level whenever
the level of actual holdings of nominal money balances is greater than
the nominal-equivalent level of desired holdings of real money balances
evaluated at the price level inherited from the previous period. 4/ Under
that description of the price—adjustment process, the short—-run demand for
money function is then modified to take the following form:

(3) m¢ - pr = ap faye - azie ¥ (=M (mepe-1)

The only difference between equations (2) and (3) is that the lagged
dependent variable of equation (2) has been replaced in equation (3) by
a current money supply agegregate deflated by the price level for the
previous period, reflecting the hypothesis that the public slowly adjusts
its holdings of real money balances through variations in the price
level. A fundamental implication of this difference is that the aggregate
demand for money equation "is really a model of price adjustment to

l/ By increasing productivity, a financial innovation may lead to an
increase in the amount of real output and income that can be sustained by
a given stock of real money balances. Hence, it is possible that an
increase in velocity may result from an increase in the level of income
rather than a reduction in the amount of money demanded. In other words,
it is possible that the income effect of a financial innovation on the
demand for money will be greater than the substitution effect brought
about by the innovation. If that is the case, money demand may increase
(at a given price level) and still be consistent with a rise in velocity.

2/ This argument was initially made by Walters (1965) and later by
Laidler (1982) and Coates (1982). Recently it has been extended by Carr
and Darby (1981).

3/ This viewpoint is distinct from Goldfeld's (1973) suggestion that
the public adjusts its real money balances throusgh the passive supply of
nominal money by the authorities.

4/ See Appendix 1.I., equation (1.2), which is taken from Hetzel
(1984).



nominal money supply changes.” l/ It should be emphasized, however, that
equation (3) is a reduced form model that combines a demand for money
function and a price adjustment hypothesis. Moreover, it is possible to
obtain the same type of reduced form equation from a large number of
models that use equation (1) as one of their structural components. Thus,
unstable estimates of equation {3) would not necessarily imply that the
demand for money was misspecified, but might rather reflect instability
in other sectors of the economy.

Nevertheless, this approach correctly identifies the endogeneity of
the price level and thereby makes a valuable contribution to understanding
the behavior of velocity. Indeed, equation (3) implies that velocity
depends (negatively) on the contemporaneous level of the money supply; an
increase in the money stock in one period does not lead immediately (but
only after a lag) to equi-proportionate increases in the levels of prices
and nominal GNP,

(4) vp = —ag + (l-apye + aziy - (1-m) mg + (1-Mpy—q

This dependency of velocity on the contemporaneous money stock distin-—

guishes equation (4) from the description of velocity corresponding to

equation (2). 1In equation (4), the money supply is an exogenous variahle; .
so too are the level of output and the interest rate.

A third line of argument for modifying equation (2) is to relate the
behavior of money demand to exchange rate expectations. It can be argued
that, in deciding on their holdings of money denominated in a given
currency, individuals take into account not only expected rates of return
on domestic—currency—denominated substitutes for the domestic money, but
also expected rates of return on assets denominated in foreign currencies.
The expected rate of change in the exchange rate is then introduced into
the model in the form of a relationship between domestic and foreign
interest rates. The implied association between the level of money demand
and the expected level of the exchange rate is consistent with the fact
that central bankers in a number of countries have experienced the choice
of keeping their monetary aggregates near the centers of their target
ranges and accepting undesirable consequences for exchange rates, or of
damping undesirable exchange market pressures but moving toward or beyond
the bounds of their monetary target ranges; recall the discussion of
Germany's experience in Part 1I, Section 2.

The development of this line of argument in the literature, however,
has not heen entirely satisfactory, as is shown in Appendix II. This
Appendix provides an extension of the analysis, which leads to the

1/ See Carr, Darby, and Thornton (1985). .



where the parameters bl, b2, b3, and b4 are all greater than zero, DM
and Mt respectively represent the world supplies of domestic and for
currencies, and eet+1 is an expected future level of the exchange rate
(in units of domestic currency per unit of foreign currency). As in
equation (4), velocity depends negatively on the contemporaneous supply
of the domestic currency; but again the behavior of velocity is described
by the reduced form of a system of equations rather than by a structural
money demand function alone. While equation (4) is based on the assump-
tion that the price level is endogenous, equation (5) is derived from a
model that takes the behavior of the contemporaneous exchange rate as
endogenous. 1/ However, as in equation (4), the level of income and the
interest rate are taken as exogenous, as is the expected future level of
the exchange rate. Hence, the short-run interaction between money,
income, and the interest rate is not completely explained, even though
the nature of that interaction may be quite important for understanding

the behavior of velocity.

t 0
eign
4

-

It is beyond the scope of this study to cover the many other types
of "extended” money demand models that have bheen developed in the litera-
ture. In general, however, the foregoing criticisms of the technique of
analyzing the behavior of velocity with models that focus only narrowly
on extended money demand functions, rather than on complete macroeconomic
models, raises an important caveat for policy analysis. It is often
argued, following Poole (1970), that it is preferable for central banks
to adopt a monetary aggregate, rather than an interest rate, as an inter-—
mediate target only 1f the financial sector of the economy is subject to
less variability than the real sector of the economy. Accordingly,
empirical evidence that "the demand for money function keeps shifting”
would seem to provide support for an interest rate target. The caveat,
however, is that the argument is not based on a complete macroeconomic
model. When a more extended model is employed, and when expectations
are assumed to be rational, it can be shown that, in contrast to Poole's
conclusion, setting an interest rate target can be counterproductive.

l/ The domestic price level is also endogenous in the model giving rise
to equation (5) through the assumption of purchasing parity power.



2. Complete macroeconomic models with adaptive expectations

The need to explain velocity in the context of a more "complete”
macroeconomic framework gives rise to the issue of model selection. This
section considers a set of models that has become known as the "disequi-
librium” framework. l/ The focus here is restricted to the most popular
class of disequilibrium models, which share two common assumptions:

(a) that the process of price adjustment is slow, so that a "disequi-
librium” in the money market can affect the level of output in the short
run 2/; and (b) that expectations about prices or inflation are formed

in an adaptive way, based on current and past values of those variables. 2/

Section 3 will analyze the behavior of velocity in models in which expec-

tations about prices or inflation are rational and forward-looking, taking

account of relevant information about the relationships between macroeco-—
nomic variables and the expected future courses of policy variables.

The disequilibrium models under consideration here incorporate a
long-run money demand function of the kind described in equation (1). 1In
addition, the models specify an equation describing the aggregate demand
for output, éj a type of "Phillips curve” equation that determines the
short-run behavior of inflation, and an equation that describes the
formation of price expectations according to an adaptive error—learning
hypothesis. é/ Appendix I.II provides an example of such a model.

This framework explains the interrelations between money, output,
and prices (and hence the behavior of velocity) in the following way.
After an exogenous change in the money supply occurs, individuals find
themselves holding a different level of real money balances than they
desire; thus, they revise their expenditure plans and, in doing so,
induce a shift in output away from its full employment levei. However,
the deviation from full—-employment output is a temporary phenomenon;

1/ For examples of disequilibrium models applied to industrialized
countries, see Laidler and Bentley (1981) and Knight and Wymer (1978).

2/ In this framework, the argument for using the money market disequi-
librium as a variable explaining the behavior of output is claimed to bhe

"
analogous to the dG1UbLmEUL cost  argument for includi

[$:4 lagged depen—
dent variable in the short—-run demand for money.

3/ Some disequilibrium models have moved away from the adaptive expec—
tations assumption to specifications in which expectations about prices
take account of other relevant variables in the model. For examples, see
Jonson (1976) and Laidler and O'Shea (1980).

w, In general, the supply of output is assumed to adjust instantane—
ously to satisfv aggregate demand, regardless of the price level.

5/ In models that incorporate nonmonetary assets, additional equations
describing the behavior of the real rate of interest are included,
together with the Fisher hypothesis for linking nominal and real interest
rates.

@
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prices will react, although sluggishly, and will in turn influence expec-—
tations, generating a dynamic pattern of price and output adjustment that
continues until prices have moved to the same extent as money and the
disequilibrium in the money and output markets has vanished.

The disequilibrium model that is presented in Appendix I.II leads
to the following reduced-form equation for velocity: l/

(6) vy =z, + (l‘zl)Y: ~ zp(mP_1 7Py )

- z3(Mmi-tp ).

In this equation, zj, z, and z3 are positive coefficients; y* is the
"long run"” full employment level of output; Am® is the contemporaneous
rate of growth of the money supply; and Ap¢-1 is the previous period's
rate of inflation. Notice that equation (6) describes the behavior of
velocity completely in terms of exogenous variables (the money supply
and the long-run level of output) or predetermined variables (the past
values of the price level). Notice also that equation (6) shares with
equations (4) and (5) the property that contemporaneous changes in the
money supply have negative effects on velocity. Hence, all these equa-
tions imply that the variability of velocity is not independent of the
behavior of the monetary authorities.

One important feature of the disequilibrium model is that changes
in the money supply, even when they are entirely expected, are capable of
influencing real variables such as the level of output. As will be empha-
sized in the following section, this type of "effectiveness" of monetary
policy has an important policy implication; in particular, it implies
that a countercyclical monetary policvy rule can be used to dampen the
business cycle, even when the rule is known to the public. 2/

3. Complete macroeconomic models with rational expectations

In recent vears, economic theory has moved increasingly away from
analysis based on the assumption that expectations are formed adaptively,
or in some other ad hoc manner, and toward the assumption that expecta-
tions are formed rationallv, in the sense that account is taken of

l/ The example abstracts from the role of interest rates and, for addi-
tional simplicity, defines velocity with respect to the full-employment
level of outpute.

g/ Although the above presentation has abstracted from the interest
rate, in most disequilibrium models the choice of whether to specify a
countercyclical rule in terms of a monetary aggregate or an interest rate
is generally posed as an empirical issue depending on the estimated
coefficients of the model.
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whatever relevant information is available about the structure of the
economy and the values of exogenous or predetermined variabhles. l/
Although the notion that expectations are completely rational is an
extreme assumption, the propertv of rationality in determining expecta-
tions is attractive, and the policy implications of the rational expecta-
tions assumption have received considerable attention.

Several different types of complete macroeconomic models have heen
used to address questions about the appropriate conduct of monetarv policy
under the assumption that expectations are formed ratiornally. It is now
appreciated that the answers to these questions depend criticallv on the
effectiveness of monetary policv, within the different types of models,
at generating changes in the short run in the relative prices and other
variables that influence the supply decisions of firms and factors of
production, which in turn combine to influence the aggregate level of out-
put for the economy as a whole. To illustrate these points, Subsection (a)
presents a "classical” model in which monetary policy actions can affect
the supply of output in the short run only if they surprise the public.
For comparison, Subsection (d) presents a model in which multi-period
labor contracts or other institutional rigidities make anticipated mone-
tary policv "effective” in influencing microeconomic supply decisions.
Subsections (b) and (c) use the classical model to discuss both the case
for a money supply target and the choice of instruments for controlling
the money supply.

It should be emphasized at the outset that the theoretical conclu-
sions about alternative types of central hank rules, and especially the
theoretical case against central bank discretion, have been challenged
by arguments that the analytic models oversimplify the stability and
predictability of macroeconomic relationships. Such arguments will be
discussed in Part IV. 1t should also be emphasized, however, that the
models discussed in this paper do not assume that economic agents have
complete information about the structure of the economy; instead it is
only assumed that private economic agents have as much information as
central bankers. In addition, it should be noted that the results derived
from these models are based on the assumption that agents have incomplete
information on the current values of economic variables, in particular
the general price level. Subsection (e) focusses on a practical implica-
tion of incomplete information that qualifies the theoretical conclusions.

1/ The assumption that expectations ahout the price level (or any other
variable) can be described as a weighted average of the past levels of
that variable (an assumption that typically characterizes adaptive expec-—
tations) is rational only if the actual hehavior of the price level (or
any other variable) follows a random walk; see Muth (1960).
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ae A "classical” model with rapid price adjustment

In addition to assuming (a) that economic asents are optimizing units
who use whatever relevant information is available when forming their
expectations about future variables, the "classical” models hypothesize
(b) that the supply of output depends positively on the gap between the
current price level and prior expectations of the current price level, l]
and (c) that prices adjust rapidly to allow for continuous clearing in
all markets. 2/ Appendix I.III presents a typical example of such a
model. Assumption (b), which has been labeled the Lucas aggregate supply
relation, 3/ is based on the theory that optimizing firms will increase
their production levels as the observed prices of their own output rise
relative to their expectations about the general price level, on which
information becomes available with a lag. Under that assumption, only an
unexpected increase in the general price level can lead to an increase in
the supplv of output for the economv as a whole, because only an unexpected
rise in the price level will be interpreted by firms (mistakenly) as an
increase in the relative prices of the goods thev are supplying. The lack
of full current information prevents firms from distinguishing between
relative and absolute movements of the price level. This is the source of
the inverse correlation between inflation and unemplovment, as depicted
by the Phillins curve, in the classical model. Subsection (d) will
present an alternative model that relies on a certain type of stickiness
in the price—-adjustment process, rather than on a current misperception
of relative price changes, for influencing the supply decisions of micro-
economic agents.

In models based on the rational expectations hypothesis, a forecast
for one particular variable takes into account whatever relevant infor-
mation is available about other variables that are known to affect the
behavior of the forecast variable. In a model in which prices adijust
rapidly to clear all markets continuously, rational individuals will know
that changes in the money supply will rapidly affect the general price
level. Thus, their expectations about the price level will depend on the
expected level of the money supply. Accordingly, an unexpected increase
in the money supply will lead to an unexpected increase in the general
price level, which will result in an increase in outout. On the other
hand, if changes in the money supply are fully anticipated, they will
not give rise to any "price surprises” and, hence, will not affect the
level of output.

}J This supply function in the classical model replaces the short-run
Phillips curve emploved as a price—-equation by the disequilibrium models.
Disequilibrium models provide a solution for the price level, but in con-
trast with the classical models, the solution is not obtained through the
equalization of demand and supplv functions, because of the assumption
that supply always adjusts to demand independently of the price level.

2/ See, for example, Sargent and Wallace (1975).

3/ See Lucas (1973).
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The important implications for monetary policy in this kind of model
are derived from the fact that only the unexpected component of the money
stock affects the supply of output, and even then only for the short
period of time that it takes firms and other economic agents to perceive
that their expectations were incorrect. By contrast, both the expected
and the unexpected components of the money supply affect the price level.
This is a "typical™ result of combining the Lucas aggregate supply rela-
tion with the assumption of rational expectations and is "robust” under
different specifications of the other equations in the model. Note also
that even if the rate of growth of the money supply is anticipated and,
therefore, does not affect output, it will nevertheless affect the nominal
interest rate through its impact on inflation. l/

The example of a classical model that is presented in Appendix I.III
follows the literature in focusing on the case of a closed economy. 1In
the example, the derived solution for velocity takes the following form:

= + * RS +
(7) vy cg tey*too (mt mt) +oeghy +cy g F cgn, + cgup
In equation (7): mf is the period t level of the money supply that is
expected at the end of the previous period, such that m. - m? equals the

unexpected component of the money supply; hy is the anticipated rate of
growth of the money supply; €, ng, and u; represent the effects of
random disturbances on the demand for money, the demand for output, and
the supply of output, respectively; and the ¢ coefficients are functions
of all the structural parameters in the model, reflecting the macroeco-
nomic inter—-relations across all economic sectors.

The presence of the random disturbances €., n;, and u, reflect the
important fact that the world is "stochastic™ and, thus, that there are
always some influences on economic decisions that cannot be totally
captured in a particular model. The analysis through the end of Subsec-
tion (c) will assume that the disturbance terms are independent of their
previous values.

Equation (7) reflects the fact that an unexpected change in the
money stock affects the behavior of velocity through its effects on both
the nominal interest rate and the level of output. However, although
an unexpected increase in the money supply always increases the level of
output, its effect on the nominal rate of interest may be positive or

1/ This relation follows from the Fisher condition, whereby the nominal
rate of interest is equal to the real rate of interest plus the expected
rate of inflation.
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negative, l/ and thus its overall effect on velocity is ambiguous. By
contrast, an expected increase in the money supply does not affect the
level of output, but raises the inflation rate and the nominal interest
rate, and hence has an unambiguous positive effect on velocity. The model
also implies that unexpected changes in money cause velocity and the nomi-
nal interest rate to increase or decrease together, but lead to an ambig-
uous correlation between changes in output and changes in velocity. g/

The conclusions drawn from the classical model differ in several
important ways from the conclusions of the demand for monev and disequi-
librium approaches. In general, the ambiguous correlation between changes
in output and changes in velocity within the classical macroeconomic
framework emphasizes again that inferences drawn from the money demand
approach may be misleading. 1In addition, equation (7) differs very
gignificantly from the solutions for velocity presented in equations (4),
(5), and (6) in that a distinction is made between the expected and
unexpected components of the money supply. This distinction will give
rise to important differences in the implications that are drawn about the
appropriate role of monetary policy as a tool for stabilizing output and
employment.

b. The case for a passive money supply target

Models with rapid price adjustment and rational expectations provide
theoretical support for a money stock target. The support is based on
two propositions: first, that the exercise of discretion by central banks
can surprise the public temporarily and can thereby have short-lived
effects on output, but can do no more to output than create variability
around its expected time path; and second, that once discretion has been
ruled out, a monev stock target appears superior to a nominal interest
rate target. 2/ These propositions are demonstrated in this subsection.
The analysis does not address the question of whether a money stock tar—
get is superior to a target for some other nominal magnitude, such as
nominal GNP; that issue is discussed in Part IV of the paper.

l/ The intuition for the ambiguous effect on the nominal interest rate
is that an unexpected increase in the money supply will stimulate output
and income, which will in turn increase money demand by an amount that
may be either more or less than the increase in the money supply, thereby
creating either upward or downward pressure on the interest rate, see
Appendix I.TIT.

2/ See Appendix I.IIT.

3/ By contrast, in both the disequilibrium models and the "expanded”
mo;éy demand models, the choice between a money stock or an interest rate
target depends on the relative variability of real and monetary distur-
bances and on the estimated values of the coefficients in the model.
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Two sets of distinctions should be kept clear throughout the analy-
sis. The first is the distinction between discretion and rules, and the
second is the distinction between "active” and "passive" rules. As
defined in Part I, discretion should be understood to refer to monetary
policy that does not follow a prespecified and preannounced rule. However,
the fact that central bankers choose to "follow a rule” does not imply
that they must try to achieve a "fixed™ l/ target for the monetary aggre-—
gate (a passive rule). An alternative is for the monetary authorities
to follow an activist rule under which the authorities' target for the
controlled variahle is specified to react countercvclically to the current
and past values of relevant economic variables, such as prices and output,
or to serve as an automatic stabilizer in reacting to various types of
disturbances to macroeconomic conditions. Such activist rules will be
considered in Subsections (d) and (e).

The analvsis of macroeconomic models under the rational expectations
assumption leads to a number of strong conclusions that are here labeled
as "theoretical”™ to indicate that these conclusions have been challenged
(for reasons that will be discussed in Part IV). In addition to present-
ing a theoretical case against central bank discretion and suggesting
that a monetary target is preferable to an interest rate target, this
subsection demonstrates that the assumptions of rapid price adjustment
and rational expectations together provide a theoretical case in favor of
passive rules and against active countercvclical rules. Subsection (d)
will show that this case is not necessarily reversed when prices adjust
slowly. However, it will be shown that if prices in some markets are
sticky for a length of time that is sufficient to allow aunticipated
monetary policy to influence relative prices in the short run, a case
can be made for an activist countercyclical monetary rule,

An underlving premise of the theoretical case against central bank
discretion is the inference that unexpected fluctuations in money growth
around its expected path lead to unexpected fluctuations in prices and
output. In the classical model, monetary policy cannot improve welfare
by changing the expected path of output over time, since as soon as the
behavior of the monev stock becomes anticipated it no longer affects
output. 2/ Thus, discretion can only create unexpected variability,
and to the extent that unexpected fluctuations in prices and output are

l/ Fixed in the sense that the target is set at a level that is inde-
pendent of the state of the economy. Of course, random shocks are allowed
to influence the outcome for the target variable to the extent that the
authority does not have full control of the target variable.

g/ The long-run ineffectiveness of discretion is not unique to rational
expectations models; the argument holds whenever an "expectations
augmented Phillips curve” is used to explain the relation between output
and prices, since such a relation is predicted to vanish in the long run
(i.e., expectations are always rational in the long run).
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undesirable in the short run, l/ central bank discretion will tend to
reduce welfare by leading directly to unexpected fluctuations in those
variables. By contrast, and to anticipate the discussion of a different
model in Subsection (d), to the extent that monetary policy is capable of
affecting output in the short-run through channels other than "surprise”
the rational expectations hypothesis provides a case for monetary policy
to react in a systematic way to dampen the impacts of any disturbances to
the economy, but it also provides a case for avoiding any discretion or
additional surprise in its own response to disturbances. This line of
agrument leads to the conclusion that central banks should minimize the
unpredictable elements of their behavior and constitutes the theoretical
case in favor of a central bank rule.

One of the issues that has received attention in the literature is
whether a money supply rule is preferable to a nominal interest rate rule.
As a result of this attention, it is now widely recognized that a nominal
interest rate target may have the undesirable feature of leading to an
indeterminate price level in the long run. 2/

To see how the price level indeterminacy may result, consider a
slight variation of the long-run demand for money function presented in
equation (1): 3/

(L") mp = By + Byy* = Bpip * pp + &

Now, assume a passive interest rate rule, such that the authorities

always allow the money supply to adjust to the level consistent with some
fixed nominal interest rate target, I. 4/ In that case, any increase in
the price level will be followed by a proportional increase in the supply

l/ Following the arguments in Subsection (a), unexpected changes in the
money stock will "cloud the picture™ for economic agents, who will then be
confused between changes in the relative and absolute levels of prices and
will hence make suboptimal decisions about their levels of production.

2/ Sargent and Wallace (1975) prove that indeterminancy can apply even
in the short run. See Appendix I.IV for a similar mathematical proof
based on the model presented in Appendix I.III,

3/ The only differences between equations (1) and (1'') are that the
long run level of output has been substituted for the current level, and
that a random shock £ has heen added to stress the fact that economic
variables follow stochastic paths.

4/ There is no need to assume a passive interest rate rule to obtain
a result in which prices are indeterminate. In fact, Saregent and Wallace
(1975) assume a sophisticated rule allowing for feedbacks in response to
shocks to output and prices and still obtain the same result.
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of money in order to maintain the interest rate at its target level;
consequently, there are an infinite number of combinations of the price
level and the money supply that are consistent with any target level of
the interest rate. Thus, monetary policy does not provide a nominal
anchor to hold down the price level. This indeterminacy result can be
viewed as a price instability problem. l/

The instability problem does not arise when the authorities choose
a money stock target. In fact, assuming that central banks decide on a
passive target for the rate of growth of the money supply, the solution
for velocity will be given by equation (7) without the term (m —me),
which equals zero since the unanticipated component of the money supply
vanishes. Under such circumstances, fluctuations in the levels of prices,
output and velocity will depend only on the random disturbances that are
not under the control of the authorities. By setting a passive money
supply rule, central banks cannot totally eliminate output and employment
fluctuations, but they can minimize them. Z/

A separate issue is whether a passive money—-supply rule is prefer-
able to an activist rule for adjusting the money supply in reaction to

disturbances to the economv. Here, the answer depends not only on whether

expectations are formed rationally, but also on the existence of institu-
tional constraints that mav prevent or delay some prices from responding
to anticipated changes in the monev supply. For the tvpe of model that

we have been discussing, with rapid price adjustment and rational expecta-

tions, an activist rule cannot stahilize output following disturbances to
the economy, and accordingly is no better than a passive rule, given that
a rational public would take the rule into account in the process of

l/ The instability result arises hecause in the context of flexible
prices and predictable monetary behavior, rational agents will expect the
real monev supply to remain constant as long as the interest rate rule is
being followed. However, if the authorities had chosen instead to have a
"mixed target,” in which interest-rate fluctuations are resisted in the
short run while over time the interest rate 1is graduallv adjusted to off-
set departures of the money stock from its target path, with a view to
adhering to monetary targets in the long run, the solution for the actual
levels of prices and the money supply mav be either stable or unstable.
That is, two forces act simultaneously: on the one hand, the money
supply target provides an anchor for the nrice level, but on the other
hand trying to smooth interest rate fluctuations constrains the behavior
of the interest rate, preventing it from attaining the path consistent
with price stability (see Lane (1984)).

2/ Notice that since the variability of velocity under a passive rule
would reflect only the random shocks €, Uug, and ng, the expected level

of velocity would be a constant whose value depended on the expected level

of output.
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forming its expectations and adjusting rapidly to the disturbances. l]
Moreover, as stated ahove, since the money stock affects the level of
prices, the simplest anticipated monetary rule aimed at controlling the
inflation rate would appear to be the least costly and the most efficient:
a passive rule is an optimal rule in the context of rapid price adjust-
ment. Subsection (d), however, will consider a model in which a different
price—adjustment process provides a theoretical case for an active rule.

Ce The choice of instruments for controlling the money supply

The previous section has discussed the theoretical case for adopting
a money supply rule, but an important policy issue remains: which of its
policy instruments should the monetary authority use in attempting to
adhere to a money supply rule when it can only control the money supply
indirectly? This issue received considerable discussion in the United
States, for example, during the vears surrounding the shift in the operat-
ing procedures of the Federal Reserve in October 1979. Although that
discussion focussed in part on political considerations, the issue can be
addressed on economic grounds by comparing two alternative techniques of
monetary control. The first technique attempts to achieve a money stock
target by manipulating interest rates; the second operating technique is
to control some monetary bhase. 2/

The analysis depends on a description of the relationship betweeen

the money supply, the monetary base and the level of interest rates. A
simple but appealing form of that relationship is: g/

(8) mg =be + Yig + w

l/ One modification of the analysis that might allow an activist mone-
tary rule to affect the level of output in an environment of rapid price
adjustment and rational expectations would be to assume that the monetary
authority had superior information about the nature of the rule and/or the
complete "model” governing the behavior of the economy. However, Barro
(1976) has shown that even under such circumstances an activist rule is
not superior to a passive rule if the criterion is to minimize fluctua-
tions in output about its long—run value.

Z/ The theoretical analysis is conducted under the assumption that the
economy is closed, which may not be a completely improper assumption to
the extent that the money supply is exogenous in an environment of flex—
ible exchange rates.

E/ This functional form assumes that the ratio of the money stock to
the unborrowed base (the "multiplier”) depends on the interest rate. The
addition of a constant to the right-hand side of equation (8) would not
affect the analysis significantly.



- 36 -

where by is the monetary base and ®. is a random disturbance to the
banking system.

Notice that the money supply is no longer an exogenous variable; it
is now a policy variable with a target level that the monetary authorities
try to achieve by controlling one of their two instruments, but without
control over the random disturbance .

The implications for the levels of prices and output that can be
derived from these alternative instruments are presented in Appendix I.V,
In each case, velocity depends on the expected level of output (y*) and
a combination of the different random disturbance terms (n¢, uy, €, and
w). Under an interest rate regime

(9) wvg =dg + dyy* + dong + d3ug - g
while under a monetary base regime
(10) vy = fo + fqy* + fone + f3upe - f4e - f5 o

where the d's and the f's are functions of the parameters in the system. .

How do equations (9) and (10) compare? Notice that the random
disturbance to the financial sector, -, is present in the latter but not
the former. That does not necessarily imply, however, that the choice of
a monetary base instrument is inferior to the choice of an interest rate
instrument for controlling the money supply. It can be shown, for
instance, that a random shock to the demand for money, g, affects
velocity proportionally under the interest rate regime, but affects
velocity less than proportionally under a monetary base regime; l/ that
feature would favor choosing the latter instrument if the disturbances
in the money market were believed to have a larger variance than other
disturbances in the system. In general, therefore, such considerations
suggest that the appropriate choice of instrument is an empirical ques-
tion that depends on both the values of the structural parameters in the
economy and the relative variances of the random disturbances affecting
the system.

d. A model that supports an activist
money-supply rule

Two basic conclusions have been derived from the analysis of the
classical model with rapid price adjustment and rational expectations.
First, if the objective of the authorities is to stabilize output, prices,

1/ See Appendix I.V.
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and hence, velocity, the hest policy is a monetary rule that eliminates
any unanticipated behavior by the monetary authorities. Second, if a
money supply rule is chosen but the money supply 1is not a variable under
the direct control of the authorities, the best choice of control instru-
ment will reflect the structural parameters in the economy and the
relative variances of the different types of disturbances. It should be
emphasized, as well, that if the authorities adopt and gain credibility
in their adherence to a monev supply rule, the absence of unanticipated
behavior bv the monetary authorities by itself adds a stabilizing element
to the economv, thereby easing the authorities' task of estimating the
true structural parameters in the system.

This subsection now considers how changes in the structural model can
modify the theoretical conclusions by providing a channel for anticipated
changes in the monev supply to affect the level of output. Contrary to
previous conjectures, 1/ it is now recognized that the "policy ineffec-
tiveness™ proposition does not simply derive from the assumption that
prices adjust rapidly; anticipated monetary policy may be "ineffective”
at influencing output even when prices adjust slowly. The general nature
of the price—adjustment process, however, does have an important hearing
on the effectiveness of monetary policy. In particular, if producers
engage in contracts (to purchase labor or to supply output) that set
prices over a fixed multi-period horizon, a countercyclical monetary
policy response to the unanticipated disturbances can affect the profit-
maximizing supply of output.

Consider first an economy similar to the classical model presented
in Subsection (a), but with the modification that prices adjust toward
their equilibrium levels in a process that can be described as a case of
slow partial price adjustment:

(11)  py = pey = Mp=peyg)

where the partial adjustment coefficient A is positive but less than one,
and Et is the market clearing value of the price level. Z/ It is some-
times contended that such partial adjustment processes for the aggregate
price level reflect the costs that microeconomic units would incur if they
changed their prices continuously or too frequently.

1/ See, for example, Phelps and Taylor (1977).

zy Since p, corresponds to the market clearing value of the price
level, its soEution will be identical to the one discussed in Subsec—
tion (a) and derived in Appendix I.IIL.
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What are the implications for monetary policy in this context? 1/
Consider the expectations held at time t-1 about the outcomes for vari-
ables at time t. Since agents are rational, any expected change in the
money supply will be expected to affect the equilibrium price level (p Ye
Consistently, based on equation (11), the public will correctly expect
the observed price level to increase by a fraction A of the change in pt'
Prices will not adjust completely to their new long—run equilibrium
level, but the amount that prices do adjust will not surprise the public.
Accordingly, to the extent that only unexpected changes in the general
price level can lead firms to adjust their output (recall the discussion
of the microeconomic foundations for the Lucas' aggregate supply relatiom
in Subsection (a)), any expected change in the money supply will not
affect the behavior of output. Thus, neither active nor passive monetary
rules will bhe able to dampen fluctuations in output, and passive rules
will be preferable on grounds of simplicity and efficiency.

From equation (11), it is clear that the only difference between the
solutions for the price level under rapid adjustment (p ) and slow adjust-
ment (p¢) is that the latter is a fraction A of the former plus a fraction
(1-2) of the previous period's price level. 2/ Appendix I.VI obtains the
solutions for the level of output, the price level and velocity. The
level of output is independent of the expected change in the money supply
but does depend on the value of the partial adjustment coefficient A,
given the past history of the economy. In addition, the nominal interest
rate is affected by the expected change in the money supply because the
level of prices does not immediately adjust by the full proportionate
amount of the change in the money supply, and hecause the level of output
does not adjust at all; thus, the interest rate must adjust in the short
run to maintain equality between money demand and the money supplye.
Moreover, just as the interest rate is affected by expected changes in
the money stock, so is the level of velocity, even though the level of
output is not. The implied solution for velocity depends on the speed of
adjustment A and is identical to equation (7) in the limiting case in
which prices adjust fully every period (i.e., for X=l1).

The economic intuition for the results just derived is based funda-
mentally on the microeconomic foundations for the aggregate supply func-
tion. These foundations reflect the assumption that the profit-maximizing
levels of output for microeconomic producers depend on relative prices,
such that firms will not adjust their levels of output in response to a
change in the general price level unless they believe that relative
prices have changed. In the model just examined, firms observe their own

1/ The case against an active monetary rule based on rational expecta-
tions models with sticky prices of the sort developed here was first pre-
sented by McCallum (1977).

2/ Since the previous period's price level is a predetermined variable,
current monetary policy cannot affect it.
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price level before they obtain complete information about the current
general price level, and will only believe that relative prices have
changed if they make errors in predicting the general price level.
Accordingly, the assumption of a slow price—adjustment process is not
sufficient for an active countercyclical monetary policy rule to affect
output, since under such a rule hoth the actual and the expected levels
of prices will adjust "slowly"” but equally, without generating expecta-
tional errors. Thus, a case for activism must be based on an alternative
framework for generating perceptions of relative price changes. One
alternative framework emphasizes the existence of institutional con-
straints that prevent prices in some markets from adjusting to unexpected
disturbances with the same speed as the money supply would adjust under a
countercyclical rule. Under such institutional constraints, some prices
will remain inflexible even though expectations of the general price level
are allowed to adjust.

To develop these arguments more formally, consider a case of long—
term contracting in which the stickiness in the bhehavior of prices is
introduced by assuming that firms and workers enter into labor market
contracts that last for two or more periods. In particular, suppose that
while firms are free to adjust the price of their own output, the con-
tracts in the labor market specify nominal wages over a multi-period
horizon. l/ To simplify the analysis, also assume that under the con-
tracts the real wage rate is expected to remain constant in the sense
that the contracts specify the nominal wage rate as follows:

- e =
(12) t—iwt - t—iD 1 = 1, 2, sece N

In equation (12), ,-1wy is the nominal wage to be paid in period t as
specified in contracts drawn up at (t-i), and t—ip% is the period t-i
expectation of the price level that will prevail in period t.

In every period, firms are constrained by those labor contracts
signed in the past. As profit maximizing units, firms will increase their
output if they perceive that the actual price level in their market is
greater than their prior expectations, since according to equation (12),
this will imply that actual prices have increased relative to the wage
rate set by the contract, and hence that the profit rate has increased.
The important consequence of these contracting arrangements is that with
a multiplicity of firms, existing contracts will overlap in time, and, in

1/ The case for active monetary policy based on multi-period wage
contracts has been developed by Fischer (1977). Tavlor (1979) obtained
the same result by assuming that multi-period arrangements affect output
prices, as well as wages.
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the aggregate, output supply decisions will he based not only on a single
period's errors in price expectations, but rather on multi-period expecta-
tional errors about the current price level. l/

The case for an active monetary rule in this context is straight-—
forward: between the time a contract is drawn and the last year of oper-
ation of that contract, there is scope for the monetary authority to
react to new information about recent economic disturbances. Since the
contracts have fixed the nominal wage, curreat monetary policy that
affects the price level will affect the real wage and hence will influence
output supply decisions. 2/

In this context, an anticipated active monetary rule can be used as
an effective tool to minimize fluctuations in the level of output. Appen-—
dix I.VII shows the price and output solutions implied by the simplifying
case in which two-vear nominal wage caoatracts prevalil. The corresponding
velocity equation is:

N y* + ky mf + kgh + k, (m -mg) + kg €

¢ ¢ kg +okpuy

1

where the k's are functions of the structural parameters in the model.

As equation (13) shows, both the expected and unexpected components of
the money stock affect velocity as a result of the effects that the money
stock has on both the output level and the interest rate.

€. Incomplete information and the distinction
between activist rules and discretion

The theoretical conclusions that have been discussed in this part of
the paper are based on models and assumptions which oversimplify issues
that many central bankers and economists consider to be quite relevant.
Accordingly, the debate over the appropriate conduct of monetary policy
in practice has not been resolved.

Before turning to a more complete overview of the policy debate in
Part IV, it may be useful to focus somewhat further on the distinction
between activist rules and discretion, and to emphasize again that the

1/ Of course, the "previous periods” that are relevant here are those
within the life of the contract. For instance, if a firm is engaged in a
two period contract, it will be concerned with the expectations of the
current price level formed two vears ago when the contract was signed.
2/ Contracts that involve fixed nominal interest rates are also promi-
nent in reality, and in that context it is widely appreciated that mone-
tary policy can have important wealth effects on debtors and creditors,
although on balance the sum of such wealth effects will not necessarily
affect the aggregate output of the economy. .




theoretical case for an activist rule does not presume that central banks
or other economic agents have complete information about either the
behavioral relationships in the economv or the current values of economic
variables. As employed by the mndels discussed in this paper, the rational
expectations hypothesis simplv assumes that private economic agents have

as much information (or ready access to information) as the central bank,
and that they use whatever relevant information is available in forming
their expectations.

If the existence of contracts or other institutional rigidities
provides scope for monetarv policy to have short-run effects on output
through channels other than surprise, there may well be a case for using
an activist monetary policy to counter the impacts of disturbances or
shocks to the economy, depending on the objectives of the central bank.
For example, a varietyv of monetary policy actions were discussed as
possible responses to the unexpected oil-price increases of the 1970s,
ranging from tightening policy in resistance to increases in the general
price level to easing policy in resistance to declines in output and
employment. lj Whatever the objectives that the monetary authorities
have a mandate to pursue, however, they will want to react to a "surprise”
in 0il prices in a way that stahilizes prices and output around whichever
feasible time path is most prefered. In theory, an activist rule that is
consistent with the central bank's objectives and known to the public can
serve as an automatic stahilizer following surprising disruptions to the
economy, whereas a discretionary response is inferior to an "optimal”
activist rule to the extent that it adds another element of surprise
which increases the variability of output relative to the most desirable
path that an activist rule would be capable of achieving.

Althouch the distinction between discretion and a rule can be defined
clearly in theory as simply a matter of whether behavior follows a pre-
specified and preannounced formula, some have argued that the distinction
becomes clouded in practice when attempts are made to specify a rule for
reacting to the different types of disturhances that central banks may
seek to infer from a large but incomplete set of information. 1In theory,
incomplete or inexact information about the structural forms of economic
relationships, or about the values of structural parameters and the
measured data on economic variables, does not preclude the design of an
“optimal” activist rule: anv "optimal” quantitative method for interpret-
ing whatever information is available will imply an "optimal"” specifica-
tion for a monetary rule. In reality, however, few central bankers or
economists employ strictly quantitative methods for interpreting informa-
tion: most empirical economic model builders and forecasters (both
inside and outside central banks) make it a vregular practice to super-
impose judgment or discretion in selecting, modifving, and generating
forecasts from their models.

1/ See Fischer (1985).
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That perspective provides one of the main arguments that has been
put forth in support of central bank discretion, as will be discussed
further in Part IV. It should be recognized, however, to be an argument
about the difficulties of designing an "ideal" activist rule in the
context of incomplete and inexact information, which by no means precludes
the selection of a simplified activist rule that may be less than ideal.

IV. The Policy Debate Over Monetary Targeting

Part III has reviewed the theoretical foundations for analyzing the
behavior of velocity and has clarified the types of assumptions that
support different "theoretical” conclusions about the appropriate conduct
of monetary policy. The assumption that expectations are formed rationally
provides a theoretical case against central bank discretion (even in an
environment in which the price adijustment process occurs slowly). In
addition, the assumption that monetary policy can induce short-run effects
on output through channels other than "surprise”-—as a result, perhaps,
of the existence of fixed nominal wage contracts or other institutional
rigidities——provides a theoretical case for central banks to follow
activist countercyclical rules rather than pursuing the types of fixed or
passive targets that they have announced over the past decade.

A qualification to the theoretical conclusions is that the complica-
tions of interpreting information about economic behavior may in reality .
limit the options for activist rules to a set of simplified formulas.

That qualification leaves open all of the possible preference orderings

between passive rules, simplified activist rules, and discretion. A

simplified activist rule may be preferred if there is scope for antici-

pated monetaryv policy to stabilize output and a desire to avoid the

variability that can be associated with discretion. On the other hand,

under the same scope for stabilizing output, discretion may be preferred

if it is felt that the simplifications of an activist rule leave scope

for important gains from overriding the rule. Or as a third possibility,

a passive rule may be preferred if it is felt either that monetary policy

can have only a weak stabilizing influence on output or that the potential
stabilizing influence is outweighed by the potential destabilizing influ-

ences of discretion or an oversimplified activist rule. 1/

With that central perspective on why the policy debate remains
unresolved, gj this part of the paper now turns to providing a somewhat
more expansive overview of the issues that have been raised. Section 1

l/ The possibility that an oversimplified activist rule may generate
explosive cycles in economic activity has been demonstrated through simu-
lations of macroeconomic models.

2/ Another issue that makes it difficult to resolve the debate is the
"observational equivalance problem” suggested by Sargent (1976), which is
the difficulty of distinguishing empirically between models in which
anticipated monetary policy affects output and models in which it does ‘
not.
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focusses on the discussion of alternative variables that might be
designated as targets in formulating rules for central bank behavior.
Section 2 then returns to the more central debate over rules versus dis-—
cretione.

1. Alternative target variables

The debate over the appropriate conduct of monetary policy has
included a focus on the pros and cons of targeting a number of alterna-
tives to a money supply measure, including a nominal or real interest
rate, an exchange rate, the price level or the inflation rate, and the
level of nominal GNP or some other aggregate from the national income
and product accounts. Discussions of the advantages and disadvantages
of the proposed target variables have focused on at least five issues: 1/
(i) the effectiveness of the proposed target variables in providing an
anchor for the price level and other nominal variables; (ii) the relative
magnitudes of important structural parameters and the types of unexpected
"shocks"” that may disturb macroeconomic conditions; (iii) the issue of
stretching out the economic adjustments to unexpected disturhances;

(iv) the timeliness and quality of data and the imprecision of central
bank control over the proposed target variables; and (v) certain politi-
cal considerations.

The selection of a money supply, 2/ the nrice level, or the level
of nominal GNP as a target would place a direct anchor on that particular
nominal variable and would presumably place an indirect anchor on all
other nominal variables in the economy. By contrast, as discussed in
Subection II1.3,b, the selection of an interest rate as a target might be
ineffective for stabilizing prices and other nominal variahles. 3/

The issue of targets or target zones for exchange rates has received
considerable attention. France, the Federal Republic of Germany, Italy,
and other members of the European Monetary System have pursued exchange

1/ See, for example, McCallum (1985), Axilrod (1985b), Poole (1985),
Tobin (1984, 1985), and Hall (1984).

2/ The choice of which monetary aggregate to target is still another
issue. In practice that choice has taken into consideration the relative
predictability of the velocities of the different aggregates, as well as
their controlability and the timeliness with which data become available.

3/ Hester (1981l) has argued, however, that different types of insta-
biiity problems can arise if real interest rates are unconstrained; in
particular, high real interest rates can destroy socially valuable finan-
cial institutions, industrial enterprises, farms and households, while
negative real interest rates can induce indiscriminate borrowing. In
this context, however, it may be noted that negative real interest rates
can result from imposing ceilings on nominal interest rates for the pur-—
pose of preventing high real interest rates.



rate objectives over much of the past decade, and to varying extents
other countries have also adjusted monetarv conditions to stabilize their
exchange rates. It has been contended, however, that one major diffi-
culty with an exchange rate target is the instability of the empirical
relationships between the exchange rate and other economic variables,
including both the variables that central banks directlv control and

ultimate target variables such as the levels of prices and output.

The issue of whether anticipated changes in the money supply are
effective in stabilizing output is one of the central considerations in
the choice of a target variable (as well as in the choice between an
active or passive rule). If anticipated changes in monetary policy
variables have no short-run effects on output, for example, the adoption

] < .
of a nominal GNP target would not be desirabhle; monetary policy actions

could only stimulate nominal GNP hy fueling inflation.

Under the assumption that anticipated monetary policy can indeed
have short—run effects on output, the choice hetween targeting the price
level, the money supply or the level of nominal GNP depends to some extent
on the relative magnitudes of different types of disturbances and certain
structural parameters. Consider, for example, the "shocks"” or "distur-
bances™ to the prices of oil and other commodities that have disrupted
macroeconomic conditions since the early 1970s. With a price level
target, the pressures that are exerted by such shocks on the general level
of prices must be offset by adjusting monetary policy instruments, which
essentially transfers the pressures to (or increases the pressures on)
output and employment variables; in that regard, the recessions of the
mid-1970s and early 1980s might have been significantly deeper if policy
instruments had been adjusted to offset entirely the impacts of the oil-
price shocks on the general price levels of the industrial countries. 1/
By contrast, with a nominal GNP target, the policy authorities have some
flexibility to absorb shocks by allowing both prices and output to adjust
in a manner that constrains only the nominal value of output. In this
case the closer to zero is the price elasticity of aggregate demand, the
stronger is the policy response that is required to offset a supply-
related price shock. And if the price elasticity is one, monetary policy
may be irrelevant for responding to supnly shocks to the extent that such
shocks do not affect the level of nominal GNP.

Among the contributions to the debate, Hall (1984) has proposed a
flexible price standard that would allow central banks to accept some
fluctuations in the price level in order to stabilize employment and
output in the short run, but would place limits on the extent to which
the price level could deviate from a long-run tarset. Hall's proposal

1/ By the same token, Fischer (1985) areues that the recessions were in
fact deeper than they would have been if central banks had not attempted
to offset any of the price-level effects of the oil shocks.




goes beyond the discussion of alternative target variables and raises the

issue of specifving a central bank rule in a manner that allows a stretch-
ing out of the economic adjustments to unexpected disturbances. This type
of proposal can also be viewed as a combination of rule and discretion;

as such, it will be discussed further in Section 2.

Part of the debhate between money supply targets and nominal GNP tar-
gets has focussed on the relative timeliness and quality of data and the
relative imprecision of central bank control over the two tvpes of vari-
ables. It has been argued that money supply data are available on a
more timely basis and are subject to less substantial revisions than data
on nominal GNP; such arguments are more forceful for narrow monetary
aggregates than for broad aggregates. In addition, it has been contended
that central banks have verv imprecise control over nominal GNP but do
have the ability to control the monetary aggregates fairly closely on
average over periods of several quarters. ;/

Political considerations have also been raised in addressing the
pros and cons of alternative targets. To the extent that the money supplyv
may be a variable to which the public is less directly sensitive than
interest rates, exchange rates, unemployment, or prices, a money supply
target might also subject the central bank to less intense political
pressures than other possihle targets. Regardless of whether that feature
might be desirable, however, the issue it raises would not be relevant if
the objective was to specify a rule that entirely eliminated the discre-
tion of the central bank.

2. The debate over rules versus discretion

The debate over rules versus discretion has involved a number of
arguments. The theoretical arguments in support of rules, as provided by
the different types of rational expectations models, have already been
reviewed in Part 111,

A related set of arguments has focused on the "time inconsistency”
of policy rules previously selected as optimal, 2/ which is a problem
that arises to the extent that in each period of time the opportunity to
exercise discretion provides central bhanks with an incentive to abandon
a previously-selected policy course 3/ in an attempt to "surprise” other
economic agents. If the "surprise” is an increase in the money supplyv

1/ The discussions in Subsection LIl.3c¢ and Appendix I.V indicate the
different types of disturbances that can affect the central bank's control
over the money supply, even when it is a targeted variable.

2/ See Kydland and Prescott (1977).

Ey The policy course selected as optimal in the past is thus "time in-
consistent,” since at a subsequent time the authorities perceive that they
can do better by changing course.



intended to reduce unemployment in the short run, rational economic

agents will recognize this incentive, and their reactions will raise the
expected and actual rate of inflation that is associated with the equilib-
rium level of unemployment in the long run. One proposed solution for
obtaining superior outcomes for inflation and unemployment over the long
run is thus to remove the central hank's discretion to make period-by-
period attempts to "surprise” the public.

Turning to arguments that have been presented in support of central
hank discretion, it has been contended that:

eses policy rules are a myth of economic theorists' simplified models.
It is in practice impossible ... to prescribe in advance for all
contingencies ... [and] not credible that responsible officials will
not react to the circumstances of the day as they and their constitu-
ents perceive them. 1/

Thus, it is alleged to be impossible in practice to prescribe a rule that
will not sooner or later become outmoded or regretted in the light of
events that were not anticipated when formulating the rule (e.g., events
such as major changes in o0il prices or exchange rates, financial or
technological innovations, and major crop failures or other output short-
falls). Implicitly, moreover, the argument that it would be infeasible
politically to abide by a rule that failed to prescribe in advance for
the circumstances of the day is an argument that society would sooner or
later incur welfare losses if it locked itself in to a mechanical rule.
Consistent with this view, attention has been drawn to the recent evolu-
tion of monetary policy in the United States:

In October 1979 and February 1980 our Federal Reserve announced
two monetarist decisions. The first concerned its operating proced-
ures.... The other concerned its targets for intermediate monetary
aggregates: the Fed intended to lower their growth rates steadily
ess until they would no longer accommodate inflation. This inten-
tion was stated unconditionally; it was to be carried out regardless
of the state of the real economy.

In August—-October 1982 the same Fed, under the same chairman,
abandoned the second of these two decisions.... Over the ... Tecov—
ery that followed the Fed's policy reversal, I think it is safe to
say, its operations have heen oriented to macroeconomic performance,
with the aggregates in a subordinate role....

We all know the reasons and the rationales for the 1982 deci-
sions. Because of a big negative velocity shock in 1982, adherence
to the monetary targets was producing a lot less nominal GNP than

1/ Tobin (1982), p. 46,



expected or intended. The consequences for the real economics of
the United States and the rest of the world were scarv. So were the
prospects of financial disasters, overseas and at home. That finan-
cial and institutional innovation and deregulation were altering in
uncertain ways and degrees the meanings——read velocities——of the
monetary aggregates was both a valid consideration and a useful
rationale. 1/

A different but related type of argument that has been presented
against mechanical rules—=-particularly rules in which a monetary agere-
gate is specified as a target variable--is the suggestion that over
time, changes in institutions or economic behavior can defeat the purpose
of a rule even if the central bank succeeds in hitting its quantitative
target. Thus, the adoption of a particular monetary aggregate as a
target variabhle might induce changes that destabilized the velocity of
that aggregate, since:

e+ statistical relatinnships derived from the past depended on the
particular kind of policy aim pursued by the authorities over the
period considered .... 1In other words, although velocity has been
fairly stable in the past this would he no guarantee of its stability
in the future if the authorities chose to alter the rules of the
game. 2/

Moreover, the extent to which the adoption of a rule actnally induces the
changes in institutions or economic behavior is not a central considera-
tion in the argument. An environment of regulations, taxes, and rewards
to technological change provides numerous incentives for institutions and
economic behavior to change in ways that are effective for circumventing
the regulations and taxes, or for reaping the rewards of technological
change. Thus, regardless of whether or not central banks act with discre-
tion or follow rules, it is possihle that financial innovations will
emerge over time to introduce attractive substitutes for the components

of any monetary aggregate that they might choose to monitor or target.

While it seems undeniable that the theoretical case against central
bank discretion is weakened by recognizing the oversimplifications and
ahstractions of the analvtic models, it is eaually noteworthy that the
opponents of mechanical central bank rules have increasingly recognized
the importance of the credibility and reputation of the monetary authori-
ties, which are generally earned through predictable bhehavior. It is
also noteable that in addition to the arguments for rules versus discre-
tion, some support has emerged for intermediate positions. Axilrod
(1985b, p. 600) has argued that rules have the virtue of holding central

1/ Tobin (1985), pp. 605-06.
2/ Goodhart and Crockett (1970), p. 176.
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banks "reasonably responsible and accountable ... [but should] be imple-
mented rather flexibly, and may even be changed (with public announcement)
for clear and sufficient cause.” Hall (1984) has proposed a scheme (men-
tioned in the previous section) whereby central banks would be committed
to an "elastic price standard” which specified a fixed price-level target
that they must continuously aim to hit in the long run, bhut which also
left it for central banks to exercise discretion in choosing how rapidly
to guide the economy toward that target in the short run. In Hall's
judgment:

ees jumps in o0il prices and in other determinants of the overall
price level ... are critical for the design of monetary strategy.
More than anything else, the strategy must bhe formulated to deal
intelligently with the burst of inflation and higher unemployment

set off by each shock ....

It is neither practical nor desirable to dictate to the Fed
exactly how it should proceed +... As financial markets evolve and
the Fed learns how best to operate to achieve the target, procedures
will change and performance will improve. 1/

Thus, Hall would specifically fix a price target at some level p* and
permit the actual price level to deviate from its target by a percentage
no greater than a specified "elasticity"” parameter times the percentage
departure of the unemployment rate from an estimate of its equilibrium or
natural rate. Beyond that, the central bank would be free to exercise
its discretion and would be judged only by performance.

Rogoff (1985) has contributed a different approach toward middle
ground in terms of a formal model that analyzes the optimal degree of
commitment to a central bank rule. Rogoff argues that society can design
its institutions to counteract the inflationary bias that has been asso-—
ciated with central bank discretion by the rational expectations models
and the time inconsistency problem. In particular, societies can appoint
and give discretion to central bankers who will pursue lower inflation
rates (and accept higher unemployment rates) than might appear to be
socially optimal in the short run in order to counteract any bias toward
inflation over the long run.

V. Summary and Concluding Observations

In adopting strategies for monetary policy over the past decade, the
authorities have confronted a number of basic questions. These include:
(1) is it possible and/or desirable to adjust monetary targets in light
of financial innovations and changes in the regultory environment?;

1/ Hall (1984), pp. 145-46.




(2) how far should concern about exchange rate variabilitv temper the
pursuit of monetary objectives?; and (3) does the restoration of "reason—
able"” price stability increase the scope for central bank discretion?

To a large extent, such questions can only be answered by adopting a
particular position in the general debate over the appropriate roles of
rules and discretion in the conduct of monetarv policy. Accordingly,
while this paper has to some extent reviewed the specific issues that
central banks have confronted, its larger purpose has been to balance the
lessons from empirical experience and theoretical analysis in providing
a perspective for the main issues in the general policy debate. Part II
has presented a statistical analysis of the wvariability of velocity and
has also reviewed the macroeconomic conditions and difficulties that
central banks have experienced during the past decade of monetary target—
ing. Part IIT has reviewed the theoretical foundations that have heen
developed for analvzing the behavior of velocity and the case for a
money supply target. Part IV then collected together the major arguments
in the continuing debhate over the appropriate conduct of monetary policvy.

Part II began bv providing a statistical description of the behavior
of velocity since the mid-1970s in each of seven major industrial
countries. No attempt was made to unravel the causes of the observed
variability of velocity. Two tvpes of statistical material were presented.
The first set of material focussed on quarterly data and provided compar-
isons of the variabilitvy of the velocities of different monetary aggre-
gates within countries, of similar monetary aggregates across countries,
and of particular monetary ageregates during different time periods.

These comparisons suggested: (1) that in recent years the velocities of
M1 aggregates have heen more variable than hoth the velocities of the
broader aggregates in all countries and the velocities of the wide mone-
tary base and central bank money concepts that have been targeted in the
United Kingdom and the Federal Republic of Germany, respectively; (2) that
Japan and the Federal Republic of Germany experienced the lowest varia-
bility of velocity over the 1974-85 period; and (3) that variability
levels in most cases were no greater during 1982-85 than during previous
four—-vear periods.

A second set of statistical material shifted focus from the varia-
bility of the quarterly data on velocity to the correlations between the
variability levels of rates of inflation, rates of real GNP growth, and
rates of money supply growth over the entire 1974-85 period and several
four—year subperiods. Correlation coefficients for the cross section of
seven countries indicate that relatively low variability of monetary
growth has been associated with relatively low variability of real ocutput
growth and relatively low variabhility of inflation.

A focus on statistics alone, however, cannot provide an adequate
perspective on the observed variability of velocity. The statistics can
be misleading without a firm understanding of the inter-relationships
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between prices, output, and money and the transmission mechanisms through
which an "exogenous"” change in any one of those three variables may
influence the other two. In particular, the statistics do not isolate
either the extent to which the variability of velocity has "caused™
central banks to exercise their discretion to deviate from their announced
monetary targets, or the extent to which the exercise of central bank
discretion has "caused" velocity to be variable.

Some additional empirical perspectives are provided by reviewing the
macroeconomic conditions that central banks have experienced in pursuing
their monetary targets over the past decade. These conditions have
presented central hanks with observed or prospective shifts in velocity
which, in turn, have been associated with a variety of developmeants,
including unanticipated exchange market pressures, unanticipated global
"shocks"” to the price of oil, the unpredicted effects of financial innova-
tions on the demands for different types of money or money substitutes,
and other factors leading to unexpected shifts in the strength of domestic
economic activity and/or inflationary pressures.

Although an appreciation of the difficulties that central banks have
faced provides an understanding for why central banks have chosen to
exercise discretion, a review of the experience cannot provide unambiguous
inferences about the appropriate conduct of monetary policy without an
analysis of the origins of the difficulties that central baunks have
experienced and the extent to which the behavior of the central banks
themselves may have contributed to the macroeconomic conditions they
confronted. Just as the focus on purely statistical material cannot
separate the channels of causation hetween the variability of velocity
and the exercise of central hank discretion, the review of experience
does not separate the channels of influence hetween the macroeconomic
conditions that central banks have confronted and the discretion they
have exercised.

Part III has addressed the issue of causation with the objective of
providing an organized and streamlined presentation and comparison of
the different types of models and assumptions that have been employed to
analyze the behavior of velocity and to debate the appropriate conduct of
monetary policy. To a considerable extent, the debate has been confused
by an inadequate recognition of the strengths and limitations of alterna-
tive analytic frameworks, and hy misperceptions of the types of theore-
tical models and assumptions that support different conclusions. One
popular class of models has concentrated attention on the demand for
money, with some attempts to make allowances for financial innovations,
exchange rate expectations, and the price-adjustment process. Such a
narrow focus on "extended” money demand functions, however, is subject
to the general criticism that the level of output, the interest rate, and
in some cases, the price level are taken as exogenous, even though the
influence of central bank behavior or those variables may be quite impor-
tant for understanding the behavior of velocity and for drawing inferences

®



about the apnropriate conduct of monetary policy. Several other classes
of models have been developed for analvzing the behavior of velocity
within a "complete” macroeconomic framework, including a class of so-
called "disequilibrium” models, which has analyzed velocity under the
assumption that expectations about prices or inflation rates are formed
adaptively (based only on currvent and past values of those variables).

In recent years, however, the analysis of velocity and its implica-
tions for monetary policy has been refocused not only away from models
of money demand toward complete macroeconomic models, but also away from
the assumption of adaptive expectations toward the assumption that expec-—
tations are formed rationally in the sense of taking account of whatever
relevant information is available about the relationships between economic
variables, the current and past values of economic variables, and the
expected future values of exogenous variables, including the expected
course of monetarv policy. These models recognize that economic agents
have incomplete information about the economy, but assume that private
economic agents have as much information (or access to information) as
central banks. Although the notion that expectations are completely
rational is an extreme assumption, and there remains considerable
reluctance to accept the implications of any theoretical model without
appropriate qualifications, the property of rationality in determining
expectations is attractive, and the policy implications of the rational
expectations assumption have received considerahle attention. It should
be emphasized, as well, that many different types of complete macroeco-—
nomic models can be analvzed under the rational expectations assumption.
In distinguishing among the different models, some important differences
in theoretical conclusions are associated with different types of assump-—
tions about the existence and nature of labor contracts or other institu-
tional factors that introduce rigidities into nominal wages or prices.
It is the existence of such rigidities that provides a mechanism
for anticipated monetary policy to affect the relative prices (or other
variahles) that influence the supply decisions of firms and factors of
production, and thereby to affect the aggregate output of the economy.
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that has n drawn from the analysis of com-
plete macroeconomic models (including models in which the price adjust-
ment process occurs slowly) is that if expectations are indeed formed
rationally, unanticipated behavior by the monetary authorities creates
variability in output and prices but has no stabilizing effects that
could not also be achieved if the monetary authorities allowed their
behavior to be completelv anticipated by precommitting themselves to
follow a monetarv rule; thus, to the extent that output and price varia-
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through channels other than surprise.



The analysis of complete macroeconomic models has also demonstrated
that the pursuit of an intermediate target for a nominal interest rate
can be counterproductive or ineffective for stabilizing the Drice level
in the long run; in that sense, an interest rate target appea to be
inferior to a monev supnly targete Given that a central hank may choose
to target a monetary ageregate that it cannot control directly, however,

the question of whether to ndopt an interest rate as a control instrument
in aiming at the money supply target arises as a separate issue from the
question of whether to adopt an interest rate as a target per se.
Reliance on an interest rate as an operating instrument or control vari-
able is not necessarily inferior to monetary base control: the optimal
choice depends on both the structural parameters of the economv and the
relative variances of the different types of unexpected disturbances to

the economy.

Needless to say, many central bankers and economists consider that
conclusions based on theoretical models and assumptions, including in
particular the theoretical case against central bank discretion, tend to
oversimplify a number of relevant issues; accordingly, the dehate over
the appropriate conduct of monetarvy policy has not been resolved. Part
IV has collected together the main arcuments in both the debate over rules
versus discretion and the related debate over alternative variables that
might be chosen as targets in prescribing central bank rules. Discussions
of the pros and cons of alternative target variables have focussed on at
least five issues: (1) the effectiveness of the proposed target variahles
in providing an anchor for the price level and other nominal variables;
(2) the relative magnitudes of different types of unexpected disturbances
to the economy and of certain important structural parameters; (3) the
associated issue of stretching out the economic adjustments to unexpected
disturbances; (4) the timeliness and quality of data and the imprecision
of central bank control over the proposed target variables; and (5) cer-
tain political considerations. In the general debate over rules versus
discretion, the theoretical case for central hank rules that has been
provided by the rational expectations assumption has been supplemented
with a related set of arguments about "time inconsistency.” From the
opposite point of view, the predominant objection to rules is the conten-
tion that it is impossible in practice to anticipate all the macroeconomic
disruptions to which it would be socially desirable for the central bank
to react, and accordingly, that rigid adherence to any mechanical rule
would be socially undesirable and politically infeasibhle. A second and
somewhat related argument against rules is the possibilitv that once a
variable is chosen as a target, new institutions or adjustments in eco-—
nomic behavior may develop over time to defeat the underlying objectives
for having a target, even if the target is achieved in a strictly guanti-
tative sense.

Part of the debate over rules versus discretion has supported inter-
mediate positions. As one intermediate position, it has been argued that
rules or guidelines have the virtue of holding central banks reasonahly




responsible and accountable, but sh
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when sufficient causes arise. A second intermediate position is the pro-
posal that central banks be committed to a target for the average value of
the price level or some other objective over the long run, but with scope
to exercise discretion in cushioning the impacts of disturbances to out-
put and emplovment in the short run. A third and somewhat similar inter—
mediate position is to shift the focus of analysis explicitly toward the
issues of the appropriate degree of commitment to a central bank rule and
the types of institutional arrangements that might induce or constrain

central banks to exercise an appropriate amount of discretion.

Nevertheless, while the past decade has provided central banks with
a wide ranege of experience and has focussed considerable attention on the
theoratical foundations for analyzing the appropriate conduct of monetary
policy, it has provided no strong consensus of opinion on how the practice
of central banking can actually he improved. Disagreements remain on
almost all of the issues that arise in designing a strategy for monetary
policy, and those disagreements in turn reflect basic differences in the
"views of the world"” that are held by the advocates of discretion, the
proponents of fixed or passive targets, and the supporters of activist
countercyclical rules. From one point of view, activist countercyclical
rules have an advantage over the types of passive targets that central
banks have announced over the past decade to the extent that monetary
policy is capable of operating, throush channels other than surprise, to
counter the effects on output of various types of disturbances to the
economy. From a second point of view, discretion has an advantage over
activist rules to the extent that it is impossible in practice to devise
a mechanical rule that prescribes adequately in advance for all contingen-
cies. Yet, from a third point of view, passive rules have an advantage
over discretion to the extent that the exercise of discretion can be
destabilizing and inflationary over the long run.

These three different points of view summarize the issues that are
central to the dehate. The issue raised by the first point of view is the
extent to which monetary policy can have systematic effects in the short
run, through channels other than surprise, on the relative prices or other
variables that influence the supply decisions of firms and factors of
production at the microeconomic level, and thus on the scales of output
and unemployment at the macroeconomic level. The issue raised by the
second point of view is the extent to which activist rules that are suffi-
ciently simple to put into practice could provide appropriate responses
to different tvpes of economic disturbances. And the issues raised by
the third point of view are the extent to which expectations are forward
looking, and the implications of forward-looking expectations for the
degree to which discretionary policies can be destabilizing and infla-
tionary over the long run.
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Mathematical Derivations of the Main Theoretical Results

I.I Derivation of the Short—-run Demand for Money Function
Under the "Price-Adjustment” View

This view suggests that the long-run demand for money equation of
the main text:

* _ d _ _ N
(T.1) mi =mf —p, =B, + B vy, - B i,

should be complemented with an adjustment equation such as:
(1.2) - = n(m, ~(my ))
. Pp = P T Mmm(metpe

The hypothesis embodied in equation (I.2) states that the percentage
change in the price level is proportional to the difference between the
exogenous nominal money supply (my) and the nominal money equivalent of
the public's desired level of real money balances evaluated at the price
level of the previous period (m:+pt_1).

In combination, equations (I.1) and (I.2) yield the following short
run demand for money function:

(Io3) mt - pt = ao + alyt - aZit + (l-n)(mt_pt_l)

which 1s identical to equation (3) in the main text. Notice that equa-
tion (I.3) can also be solved for the price level as follows:

(I.3") -1
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where L is a one period lag operator. Thus, equation (I.3) can be con-
sidered to be a model of price adjustment to nominal money supply changes.

I.II A Simple Disequilibrium Model

A simple version of a disequilibrium model can be represented as
follows: 1/

l/ This model follows Laidler (1985).
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where the new variables still undefined in the naper are:

¢ = the rate of inflation

the expected rate of inflation during period t-1

e
bprq

Equation (Il.1) is a long run interest rate—inelastic demand for
money function where the long run or "natural” rate of output is assumed
to represent the relevant income term. Equation (IL.2), the output deter-
mination equation, embodies a key argument of disequilibrium models:
deviations of money supply from the long run money demand level are
assumed to cause short-run deviations of output from its full employment
level. Equation (IL1.3) is a "Phillips curve" equation which postulates
that the observed level of inflation depends both on deviations of output
from its full employment level and on the expected level of inflation.
Equation (I1.4) describes the formation of price expectations in an
adaptive way.

The model has three observable endogenous variables: the level of

output, the price level and the desired level of money balances. The
solution for the price level takes the following form: lj

*
(I1.5) py =2 = 29y + m ~ zp(mf 7Py _g) =~ 23(ami=dpy )

!J The solution to the complete model takes the following form:
Xp = Ap + AqXpop + AgBp + AjBEp | + AMX 1 + AglE,

where Xt is a 3x1 vector of observable endogenous variables: yt, Dy M3
A, is a 3xl vector of intercepts; Aj (i=1,¢0+,9) is a 3x3 matrix o%
coefficients; E; is a 3x1 vector of exogenous variables; X, -1 and Ey_q are
3x1 vectors of lagged endogenous and exogenous variables, respectively;
and My_7 and M, are 3xl vectors of first differences.
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where z1, z7, e posit d form" coefficients. From equa-
tion (II.5) it is straightforward to derive an implied reduced-form equa-—

tion for velocity which is indentical to equation (6) in the main text.

N
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I.IITI Price, Output and Velocity Behavior in an

AYELLAL LOIS

Consider the following model, which is similar to a framework used
by Sargent and Wallace (1975):
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In these equations the new variables are:

ry = the real rate of interest;
yg = the log of the demand for real output;
t—lpg = the period t price level that is expected at the end of

period -7;

where E is the expectations operator; and ug, ng, and € are uncorre-
lated white noise disturbances.

Equation (I1I.1) is the Lucas (1973) "surprise” aggregate supply
function, as motivated in the main text. Equation (IIL1.2) postulates
that the aggregate demand for current—-period output depends inversely on
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the real rate of interest, consistent with intertemporal optimizing be-
havior of microeconomic units. Fiscal variables are not included in the
aggregate demand function since it would require assumptions about the
way in which debt-financed fiscal deficits influence private behavior. 1/
Equation (III.3) is a stochastic version of equation (1) in the main text.
Equation (II1.4) is Fisher's interest rate parity condition; equations
(IIT1.5) and (III.6) are market clearing conditions; and equation (III.7)
is the rational expectations hypothesis in the sense of Muth (1961), in
which § denotes the available information set during period t.

Although the particular specification of this model requires some ad
hoc assumptions, g/ the model can be viewed to provide a rational expecta-
tions solution for the behavior of velocity. Substituting equation (III.4)
into equation (III.3), the model solves for the equilibrium levels of
prices, output and the real interest rate as functions of the money supply
(which is assumed to be exogenous in this model) and the random distur-
bances. The stochastic process that describes the behavior of the money
supply is assumed to take the simple form:

where h is a fixed trend rate of growth and x is a random disturbance
that is normally distributed with mean 0, variance ¢, and an indepen-
dent distribution from the other stochastic variables in the model.

The model is solved under the assumption that the information set
upon which agents base their expectations is formed by all the past values
of the relevant variables at every point in time. Thus, at the end of
period t-1, the expected level of the money supply in period t will be
t-1 m% =m._q + h, since agents will know the value taken by the vari-
able m up to period t-1, and will update their expectations by the observed
constant rate of monetary growthe. Correspondingly, x; represents the unex-—

pected component of the money stock.

The method of "undetermined coefficients” gj is used to solve this
model. The solutions for the price level, the level of output, and the
nominal interest rate are:

1/ Whether or not such deficits represent a net increase in private
real wealth is a controversial issue (see Barro (1974)) that is not
addressed in this paper.

2/ Specifically, restrictions concerning the technology of transactions
and/or the utility function must be imposed to generate a demand for money
function that depends on the level of income. In additiomn, if capital
markets are assumed to be perfect, the real interest rate should be an
arcument in the supply of output function.

3/ See McCallum (1983).
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A solution for the behavior of velocity is obtained by substituting
the solutions (I1I1.10) and (II1.11) into equation (III.3).
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(al)h (G+al+a2)et

§ a4+a4) N aijtaz-1
8aj+an - Stajtay 't
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where ag = (Brop—oq By)/(Br+Byp)
ay = og/(B+PBy o)

ap = o B/ (BatByoy)

~oq/( B+ By o)

ay = B/ (BptByy)

aj

Thus, when Xp is replaced by me m%, equation (II1.12) is identical to
equation (7) in the main text, where the c's are functions of the struc-—
tural coefficients: the os, Bs, and &

I.IV Price Level Indeterminacy Under an Interest Rate Rule

a. The long run case: Consider the model formed by equations (IIL.1)
to (III.7) in Appendix I.IIL. 1In the long run when expectations are
realized and the expected value of the random disturbances equal zero,
equation (III.1) implies:

(IV.1) yp = y*

Now assume a fixed interest rate rule where the interest rate is set at
the constant level T. Substituting equation (IV.1) into the long-run
version of equation (III.2) and solving for the price level we obtain:

l —
(IV.2) pt = pe+1 + —OLI[ Op=y*=01i]

Equation (IV.2) is a nonconvergent difference equations and hence the
solution for the price level is indeterminant. The long-run indeterminacy
of the price level extends to the long-run nominal money supply, moreover,
which adjusts passively to money demand according to:

(IV.3) m, = & + Bly* - Bi +p,
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b. The short run case: Assuming iy = I} solve the model in Appen-
dix I.III for the price level as a function of the exogenous variables
(y*, ue, nt), the policy target () and the expectational variables

e e .
(e-1PF> ¢Pr+1)"

1 e e _ ~ 1T _ -
(IV.4) b 0+ 6 o, + o ¢ Pryq + 8 pqpf = i —v* +np - ul

Taking expectations on both sides of (IV.4) conditional on the period t-1
information set, we obtain:

e _ e _ 1 l__ — -
(IV.53)  ¢1Pf = ¢=1Pg+1 ~ 1 7 0‘1[% y* +np - oud

Equation (IV.5) is a nonconvergent difference equation. Thus, the expec-—
ted price level, and hence the actual price level (because expectations
are rational) are indeterminant. Notice that this result would not hold
under the assumption of adaptive expectations since in that case, price
level expectations would be tied down to the behavior of prices in the
past. Thus, the prior evolution of prices would provide an anchor for
the current price level.

1.V Price and Output Fluctuations Under Alternative
Techniques of Monetary Control

The analysis in this section follows the methodology presented in
Parkin (1978) and is based on an equilibrium-rational expectations frame-
work. Specifically, the model in Appendix I1.I11II will now be solved under
the new assumption that the monetary stock is not an exogenous variable
under the direct control of central bankers; instead the monetary autho-—
rities have to manipulate either the interest rate or the unborrowed mone-
tary base in order to attempt to achieve a particular money supply target.
The assumed relationship between the money supply, the unborrowed base
and the interest rate has been presented in the main text as equation (8)
and will be repeated here for convenience:

where by is the unborrowed monetary base and w is a normally distributed
random disturbance to the banking system that is assumed to have an
expected value of zero and to be uncorrelated with the other disturbances
in the model.
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Throughout the analysis it will be assumed that the public and the
authorities share the same information set, that the authorities announce
and try to achieve a target level m for the money supply, and that the
public believe that the authorities will behave as announced. Given f,
the authorities (and the public) are assumed to use equations (III.1)-
(III.7) and (V.1) to forecast the expected levels of output and prices,
conditional on settings for the chosen policv instrument, it or b l/
Thus:

(V.2) y? = y*

— - . e - e
(Ve3) y* = o) = iy *+ apiyy - Py

(V.4) pE + B+ By - By,

3|
N

21
f

(V.S) = bt + Ylt

Note that this system of equations contains none of the random dis-
turbance terms, since the expected values of those disturbances are zero.
If the chosen instrument is the interest rate, then equation (V.3) pro-
vides a forecast of the expected level of the unborrowed base, condi-
tional on the deterministic value of iy:

- e )
(V.5") m = bt +oyig

Alternatively, if the chosen instrument is the unborrowed base,
equation (V.5) provides a conditional forecast for the expected interest
rate:

- e
(Vo5'') m = b, + vif
and the "expected” interest rate should also replace i, in equations (V.3)
and (V.4).
The solution to the system (V.2)-(V.4), with (V.5"') or (V.5''") as

appropriate, determines the level of the chosen instrument that is expec—
ted to be consistent with achieving . The choice of which instrument to

l/ This is equivalent to taking the expected value of the system formed
by equations (IIL.1)-(III.7) and equation (V.1).
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control, however, depends not on the expected outcomes for money, output
and prices, which are the same under either instrument, but rather on
comparisons of how widely the actual outcomes may vary around their expec-
ted values under the alternative control instruments, given the variances
of the random disturbance terms. These comparisons rely on the sonlutions
for the actual levels of output, prices and the money supply lj when the
deterministic value of the control instrument is substituted into the
system of equations (III.1)-(1I1.7) and (V.1). Those solutions will now
be considered.

For the case of interest-rate control, the solution z/ to system
(V.2)-(V.5) implies that the value of the interest rate should be set as:

(Vo) i, = — - —y

Substituting equation (V.6) into equations (IIL.1)-(III.7) and (V.1) the
solutions for the actual levels of the endogenous variables are then:

(V.7) py = %82;;180 - (aifz)y* +m + (ng-ug)

(V.8) yp =y*x + -1&; ng + (al_l)ut

(V.9) mp =m + g + %5—10—;—)—% - (:f%i::l)) ug

(V.10) bt=—{—;'i+%zy*+E+ Et_“*%%&%“t_(%)ut

Notice that when the money supply is a target and the interest rate
is an instrument, the price level is not indeterminate. By contrast, the
indeterminacy of the price level under an interest rate target (as

1/ Note that the actual level of the money supply does not have to be
eqﬁhl to its target (or expected) level since only the instrument is set
deterministicallv.

2/ The method of "undetermined coefficients” is used once more to solve
this rational expectations model.
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demonstrated in Appendix I.IV) would arise from the fact that the nominal
money supply was not tied down through its target level.

The velocity solution implicit from equations (V.7)-(V.10) is:

_(B%-Fou) (- b-F) o+ Cal D

V.
Va1l ve o a ap

t

(1-B1)(1-ap)
- u
&1

t T &

which is equivalent to equation (9) in the main text. Note that money
supply terms do not appear in equation (V.ll), in contrast with the velo-
city equation when the money supply was not controlled (equation (III.12)).
In equation (V.1l) the hehavior of velocity is determined by all the ran-
dom disturbances in the system, excluding the disturbance affecting the
banking sector. The absence of w is due precisely to the choice of the
instrument: setting the interest rate in a deterministic way isolates the
real sector from disturbances in the hanking system.

Next consider the case of unborrowed monetary base control. The solu-
tion to the system (V.2)-(V.5) implies that the value of the unborrowed
base should be set as:

_YOO Y —_
= *
(V.lZ) bt (!l + ‘a—ly + m

Substituting equation (V.12) into equations (III.1)-(III.7) and equa-
(V.1), the solutions for the actual levels of output, prices, the interest
rate and the money supply can be obtained. In particular, the solution
for the level of output is:

(Vo13) yp = y* + %{Gy(l—qo) + (o3 vrog Botog duy

+ (8v+8B2dny + Sop o - Saq g ]
where: d = v(q+8) + o1B2 + 8By + Sy B

The expression for velocity is:
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(V.14) ve = (1-B1-B)y* +

[i+Coy yrog By+og =By oq =By o Y-B2)ue

+ e

( Bo+ 6+ 8By~ By 8Y)ng

(Bpap+B2 8 —8ay+pBy So) uy

(v8) e ]

where j is a composite of the parameters in the system. Equation (V.14)
is equivalent to equation (10) in the main text.

I.VI Price, Output and Velocity Behavior in a Slow Price
Adjustment-—Rational Expectations Model

Consider the model presented in Appendix I.1II and replace the goods
market equilibrium condition (equation II1.6) by the assumption of slow
price adjustment:

(VI.1) pp = peg-1 = Mpg = pe-1)

where pt corresponds to the level to which prices would rise if they were
fully flexible and, hence, its solution corresponds to equation (III.9).
Substituting (IIL.9) into equation (VI.1l), the solution for the actnal
level of prices is obtained:

(VI.2) pg = A6y + ABjy* + A6pme—1 + A63h + Af4xp + AO5¢e;

+ Abgng + Ab7up + (1-Mpp—1

Taking expectations of both sides of equation (VI.2) conditional on the
relevant information available throuegh the end of period t-1, we obtain:

(VI.3) Agy + xely* + Aezm + Af3h + (1—A)pt_1

e _
t-1Pt = t-1

Substituting equations (VI.2) and (VI.3) into equation (ITIL.1), the solu-
tion for the supply of output (and hence, the level of employment) is
obtained:
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(VI.4) ye = y* + X8O4x¢ + A8O85e + A8Bgny + (A887+1)uy

Equations (VI.2) and (VI.4) can now be substituted into equation (III.3)
to obtain the solution for the nominal interest rate:

(VI.5) iy = lez[ueowo) £ (ABpFBY* + (ABp-1)meg

+ (A83-1)h + (AB4~1+ABy §84)x¢
+ (AB5+ABy 8§65+1) e + (ABg+ABy 86g)ny
+ (X87+X81697+81)ut
+ (1-Mpe-1]
Finally, the solution for velocity can be obtained using equations (VI,2),
{(VI1.4), and (II1.8):
' (VI.6) wvp = A8 +(AB7+1)y* + ( AB4-1+A684) xp
+ (A8;-)h - (1—A)m§ + (A65+A685)€t
+ (ABp+A80g)ny + (AB7+A867+1)uy
+ (1-Vpr-1

I.VII The Effects of Long—term Contracts in the Labor Market
on the Behavior of Output and Velocity

Assume that firms and workers engage in contracts that set the
nominal wage rate for two subsequent periods. In addition, assume that
these contracts specify the nominal wage rate according to equation (12)
in the main text:

(VII.1) W = 1Py i=1,2

t-ivt

where, expressed in logs, y-1jwy 1is the nominal wage to be paid in period
t as specified in contracts drawn up at (t-i) and t—ipg is the expecta-

tions of the price level in period t evaluated at the end of period t-i.

. Since contracts overlap in time, when period t arrives, some firms
will be in the first year of their contracts and some others will be in
the second vear of their contracts. Firms will find it optimal to increase
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their supply of output every time their actual price level exceeds the
fikxed-in—advance wage rate since that would imply a lower—than—anticipated

real wage. Thus, at the aggregate level, the supply of output will take
the following form:

S = - e - e
(VII.2) y? = y* + §(p = qwp) + &(p - owp) + u

Substituting equation (VII.1) into (VII.2), the output supply function
can be expressed in terms of price level "surprises.”

S - - e - e
(VII'Z' yt - y* + Gl(pt t..lpt) + &Z(Dt t_2pt) + ut

To derive the implications of this kind of aggregate supply function for
the levels of prices and output, the model in Avopendix I.TII will now

be solved under the assumption that equation (VIIL.2') replaces equa-
tion (IITI.1). As in Appendix I.III, the method of undetermined coeffi-
cients is used to solve the model. The solutions for the price level,
the level of output, and the nominal interest rate are:

(VII1.3) Pt = éj + ély* + ézmt—l + é3h + é4xt + éSEt + é6nt + é7ut
(VIT.4) yp = y* + Spbme—) + (8+8) fyx + (81+6) b5

+ (81+82) Bgnp + ((861+82) 67+1)uy

L 3 .
(VIT.5) 4y = 5 [(8o+B0) + (B +B)y* + (82%6; 828 ~1mey

+ (83-1)h + (84-1+By 81 64+ By 62 6) x¢
+ (Bg+1+8y 87 B5+8y 83 65) e
+ (86+By 81 66+ By 62 86)n¢

+ ( é7+1+ 81 61 é7+ 81 (52 é7)ut ]
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where:
& = ap/a1
8 = -1/a;
8 = (aj+a+8y)/(aj+aztsi+8)
By =1+ (a28) /a1
8, = (aj+a28)/(ay*tapt8+&)

B5 = a3/(aptaz+8i+8)
96 = a4/(a1+az+ 61+ 52)

8y = -1/(ajtaz+&+8)

Substituting the solutions (VII.4) and (VIL.5) into equation (I11.3), the
solution for the behavior of velocity is obtained:

(VIL.6) vy = 8y + (Bp+D)y* + (B-1+&H HIme—y

+

(é3-1)h + (é4-1+61 é4+52§4)xt

+

( 65+ 61 §5+ ) és) €t

+

(é6+61é6+62§6)nt

(é7+6167+6267+1)ut

+

Equation (VII.6) is equivalent to equation (13) in the main text where
the ks are functions of the 6s and the expression (mg = m,_1+h) has
been used.
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Currency Substitution and the Behavior of Velocity

As part of the literature relating currency substitution and velo-
city behavior, Brittain (1981) provides a model in which currencies are
regarded as elements of internationally diversified portfolios. In his
view, two direct implications are: (i) movements in domestic velocity
may be explained, at least partially, bv shifts in the composition of
the international money portfolio; and (ii) velocities across countries
are interrelated. Following this approach the arguments of the demand
for domestic money should include a term reflecting the expected oppor-—
tunity cost of holding various currencies. Thus, the proposed function
would expand equation (1) in the main text in the following way:

(VITT.1) md - p, = 8 + By, - Byi, + By (if-
My t o 1Yt t t

where if is a foreign interest rate.

The innovation in equation (VIII.1) is the addition of the uncovered
interest rate differential in the arguments of the money demand function.
Brittain's underlying hypothesis is that the higher the foreign interest
rate relative to the domestic rate, the higher is the opportunity cost of
holding the foreign currencv and hence the higher is the demand for the
domestic currency. Accordingly, a derived equation for velocity will
incorporate the international portfolio variable (it—it) with a nega-
tive sign. It should also he obvious that equation (VIII.1) assumes
substitution across two currencies, but that nothing prevents the expan-
sion to more monies.

Brittain's model bears some similarity to the so—called “currency
substitution approach to exchange rate determination” developed by Girton
and Roper (1976, 1981), Calvo and Rodriguez (1977) and Bilson (1978).
However, it can be shown that Brittain's model, as represented by the
single equation (VIII.1) does not correctly deal with the issue of
currency substitution. This contention is based on the following argu-
ments.

Brittain's hypothesis is that domestic residents will hold balances
of both domestic and foreign currencies, but his model does not specify
the domestic demand function for foreign currency. Such a specification
can be added by drawing on the currency substitution literature, which
emphasizes that demand functions for the two types of money should be
specified svmmetrically, except for considerations that influence the
oy A 2 PR 1 a RN R, o m T . PO 2 P ol i o o

ratiro Ol gomesLl1C LO LOoTrelign money [lUJ_(lLIl}:’,bo ife rdulo OL LIe Lwo L_YI‘JES
of money holdings dependq on the differential between the real returns
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depend on the expected inflation differential along with the domestic
interest rate and domestic income. In addition, under
ex ante purchasing power parity, the differential expected rate of
inflation will equal the expected rate of change in the exchange rate.
Hence, the relevant system of equations consistent with currency substi-

tution would be:

d.d - = - P e _
(VII1.2) m Py B, + By, Byi, 83(et+l et)

f d - = - e _

In these equations: ey is the exchange rate, defined as the domestic
currency price of the foreign money; dmd and fmd refer to the domestic
demands for domestic and foreign currencies, respectively; and the super—
script "e" refers to expectations.

Conditions (VIII.2) and (VIIL.3) have several appealing properties.
Notice that the demand for foreign money is expressed in terms of its
purchasing power over domestic goods (Bilson (1981)), implying that
neither currency is discriminated against when used for transactions pur-—
poses. Also the coefficients of the interest rate on the nonmonetary
asset and of the level of income are the same in both equations, consis-—
tent with the notion that the relative holdinegs of the two currencies
should be independent of changes in those variables. In addition, an
increase in the expected rate of appreciation of the foreign currency
reduces the demand for domestic money and increases the demand for foreign
money. Combininé equations (VIII,2) and (VIII.3) we obtain:

dd _ (£ d = - e _
(VIII.4) “mf - (mite ) = a - a (e -e,)

where a, = By = Y53 a1 = B3 + By

What does currency substitution then imply for velocity? It is clear
that for given levels of the currency holdings of domestic residents,
equation (VIII.4) would be a model of exchange rate determination, where
the formation of exchange rate expectations would remain to be specified.
However, if the currencies are also demanded in the rest of the world, it
is still necessary to specify the "foreign country” demand functions.
Assuming that those functions are similar in nature to equations (VIII.2)
and (VIII.3), the "integrated" resulting equation for the exchange rate
will be of the form:

= e _F .
(VIII.5) e, = A  + Ay e8, + (P -FMp) ; A >0
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where DM and FM represent the exogenous world supplies of domestic and

foreign currencies, respectivelv. If the solution for the exchange rate

is then substituted back into equation (VIII.2), the income velocity of
domestic currency will take the form:

= -dy = - e Fy -
(VIIT.6) v, =y, +p, = dm = b = by, + byi, + bge®,  + b,(Fu -Pm)

where by, b2, b3, by > 0.

Equation (VIII.6) is identical to equation (5)
in the main text.

Notice that for given levels of output and the interest rate, velo-
city will fluctuate with changes in the expected value of the exchange
rate and with changes in the difference between the two nominal supplies
of monies. 1/ This result has been derived hy using the system of equa-
tions implied by the proper interpretation of currency substitution,
which improves upon Brittain's focus on a single money demand equation.

l/ Strictly speaking, models of currency substitution will derive
implications for the "world” income velocity of a given currency rather
than for "national” concepts of velocity.
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