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Abstract

JEL classification E52
Thi s paper examnes the credibility of the Federal Reserve's monetary targets
using survey data on money growh forecasts to measure market expectations
The paper provides two main results. First, there is strong evidence that the
monetary targets were credible over the 1978 to 1993 sanpl e period, although
credibility fell in the post-1985 period. Second, both the federal government
deficit and Federal Reserve reputation of controlling money growth within the

target ranges have a significant inpact on credibility.



[ ntroducti on

In response to congressional pressure, the Federal Reserve adopted annua
monetary growth targets and began announcing them to the public in 1975. Many
econom sts view the establishnent of nonetary targets as a positive
devel opment for two reasons. First, nmoney growth targets allow central banks
to signal their intentions to get tough on inflation. If they do this in a
credible manner, then the social costs of pursuing anti-inflationary policies
can, presumably, be reduced. 1 Second, credible nonetary targets cause the
money supply to follow a nean-reverting process. To the extent that there is
a strong rel ationship between the noney supply and the aggregate price |evel
the targets cause the latter to also be mean-reverting, thus reducing long-
term price level uncertainty in the econony. Lower uncertainty about future
prices, inturn, raises the allocative efficiency of capital markets and |eads
to increased economc growth.2

The 20 year history of nonetary targeting in the United States provides
econom sts with considerable data that can be exam ned to shed |ight on nany
important policy questions. This paper focuses on two. First, to what extent
has the public viewed the nonetary targets as credible? That is, has the
Federal Reserve been able to influence expectations in the econony by setting
monetary targets? Second, what factors cause the credibility of the nonetary
targets to rise and fall?

Up to this point, no consensus has energed in the literature about these
questions. For exanple, Frankel and Hardouvelis (19851, and Hardouvelis and
Barnhart (1989) have argued that the Federal Reserve's credibility as an
inflation fighter rose when they placed greater weight on nonetary targets
following the change in operating procedures in late 1979. In addition,
Friedman (19881 surmses that the credibility of the nonetary targets fel

after 1982:



In the eyes of many economsts, the Federal Reserve has been
steering without a rudder since it effectively abandoned its
commitment to nonetary growth targets in 1982 (p.52) . ..after
m d-1982 there was no reason for anyone to find the Federa
Reserve's conmtnment to its stated nmoney growth targets
credible (p. 65).
In contrast, Eichenbaum (1992) argues that the Federal Reserve has had much
more difficulty establishing credibility:
...the issue of monetary targeting in the United States just
isn't interesting froma positive point of view Ve Never had
it. \Wat the Fed targeted in 1979 was hi gh noninal interest
rates, not low growth rates of M. Surely no one believed
ot herwise — now or then. (p. 2321
These disparate views about the Federal Reserve's ability to set credible
monetary targets suggest the need for additional enpirical work

Thi s paper examnes the credibility of the Federal Reserve's nonetary
targets. To do this, the paper uses survey data on nmoney growth forecasts
collected on a quarterly basis since 1978 by the Washington Bond & Money
Market Report. This data provides us with a unique opportunity to exam ne
whet her the nonetary targets have influenced noney growth expectations and
if they have, how the influence has changed over time. Mbreover, we can use
the data to explore whether credibility has responded to: i) the nature of the
monetary regi me enpl oyed by the Federal Reserve, ii) the Federal Reserve's
reputation in hitting the targets, and iii) the stance of fiscal policy.

The paper is outlined as follows. The next section di scusses previous
work that has attenpted to neasure credibility. Section two presents the
Federal Reserve's annual and near-termnonetary targets and separates the
deviations fromthe annual targets into desired and undesired conponents. The
third section discusses the survey data used in the study. The fourth section
constructs the enpirical nodel. The main enpirical results are presented in

sections five and six. The final section concludes the paper and di scusses

the policy inplications.



1. Previous Work

(One approach that has been enployed to investigate the existence of
credibility is to examne inflation-unenploynent trade-offs or termstructure
equations across different nonetary regines. If a new anti-inflationary
regime is credible, then a Phillips curve, estimated over some previous
regime, should over-predict the rate of inflation during the period when the
anti-inflation regime in place. Simlarly, a credible anti-inflationary
regi me should, everything else held constant, cause expected inflation and
long-terminterest rates to fall. Using these approaches, Blanchard (19841
found evidence that the policy reginme put in place by the Federal Reserve in
1979 attained some credibility.

Bl ackburn and Christensen (1989) point out that both of these approaches
have drawbacks. First, the Phillips curve approach focuses on variabl es that
adj ust sluggishly to changes in the environment and thus are "not well suited
for testing the forward-|ooking aspects of rational forecasting that are
endemc to the credibility hypothesis.” Second, termstructure nodel s do not
provide precise results because it is difficult to disentangle the inpact on
long-termrates of, on the one hand, |ower inflationary expectations and, on
the other, the effect of tight money and higher current short-term rates.
Third, both the Phillips curve and term structure approaches m ght produce
msleading results if the prediction errors fromthese nodels are not due
solely to the mssing "credibility variable".

One way to overcone these problens is to construct nore direct tests of
the credibility hypothesis using survey data to neasure narket expectations
This is the approach used by Frankel and Hardouvelis (1985) and Hardouvelis
and Barnhart (1989) to investigate the Federal Reserve's credibility as an

inflation fighter during the late 1970s and early 1980s. In particular, they



use the change in the weekly noney stock forecasted by approximtely 45 fed
wat chers whose forecasts are collected each Tuesday by Money Market Services

| ncor por at ed. These forecasts are used to gauge the reaction of comuodity
prices to unexpected changes in the M noney supply. These researchers argue
that the Federal Reserve's credibility as an inflation fighter is- -measureu by
the response of commodity prices to unexpected increases in the money supply.
If the response is negative (i.e., unexpected increases in the noney supply
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| ower and they respond to this expectation by shifting out of conmodities and
into noney), the Federal Reserve has credibility.

Frankel and Hardouvelis use this approach to show that the Federa
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1979, but that they did follow ng the Vol ker-announced regine shift.
Har douvel i s and Barnhart use a Kalman Filter nodel to show that credibility
rose slowy follow ng the Cctober 1979 regime shift and that credibility
varies with the rate of inflation.

One potential problemw th using conmodity prices reactions to
unanti ci pated noney growth to measure credibility is that the relationship

8 That is, the correlation

between noney and inflation nmay not be stable.
bet ween commodity prices and unexpected noney m ght weaken not because the
Federal Reserve has lost credibility, but because market participants believe
that noney growh no longer has a strong inpact on inflation. In fact, it has
been noted by many researchers (see Friedman 1988) that the correlation
between noney growth and inflation has deteriorated significantly in the
post-1982 period. This potential problemis magnified when the anal ysis
focuses on long periods of tine as we do in this study. W can avoid this

probl em by focusing directly on noney growth expectations rather than

inflation expectations.



2. Monetary Targets

A. The Targets

Table 1 presents the upper and | ower ranges of the annual M and M2 noney
growth targets set by the Federal Reserve since 1975. As the Table indicates,
the Federal Reserve has used two different approaches to nonetary targeting
since 1975. Prior to 1979, the Federal Reserve announced annual target ranges
for nonetary growth on a quarterly basis using the previous quarter as the
base period.4 Each quarter the ranges were noved forward one quarter, thus
causing the level of the aggregate inplied by the newtarget to often differ
greatly fromthe level inplied by the original target.

The built-in base drift generated by a shifting base period pronpted nuch
criticismof the Federal Reserve. Follow ng passage of the Full Enploynent
and Bal anced G owth Act of 1978 (the Hunphrey-Hawkins Act), a new procedure
for setting the monetary targets was established that was intended to restrict
base drift. Beginning in 1979, the Federal Reserve established targets for
the current cal endar year during the February meeting of the Federal Qpen
Mar ket Committee (FMOC). The FMOC subsequently reviewed these targets at its
July neeting and set prelimnary targets for the following year. In all but
three cases (at the February 1983, July 1983, and July 1985 neetings), the
fourth quarter fromthe previous year was maintained as the base period
t hroughout the year.5

Table 1 shows that the FMOC fornmally altered M or M targets at the July
meeting on only three occasions under the new reginme: 1983 (M1), 1985 (M1) and
1993 (M2). The Table al so chronicles several cases when the FMOXC explicitly
stated that actual money growth would deviate fromthe target |evels although
the targets were not formally altered. For exanple, the FMOC stated at its

February 1985 neeting that "growth in the nonetary aggregates in the upper



part of their ranges for 1985 nay be appropriate...".

It is inportant to point out that the prelimnary annual targets set in
July for the follow ng year often deviated fromthose set for the current
year. Simlarly, the annual targets set in February often differed fromthe
preiimnary targets estabiished at the Juiy nmeeting in the previous year.
Finally, Table 1 does not report targets for M beginning in 1987 because the

Federal Reserve ceased targeting M at this tine.

near-term targets since 1975. Prior to Cctober 1979, near-termtarget ranges
were established at each monthly FMOC neeting and set with one month horizons
Beginning in Cctober of 1979, the FMOC net |ess frequently and the horizon for
neax—term, [ ArJ€tS yas lengthened to three months. .The near-term targets were
intended to be a tool for achieving the annual targets. If the noney stock
moved outside one of the annual ranges, the near-term target was suppose to be
set to bring the noney stock back into the range. If the noney stock remained
within the annual ranges, the near-termtarget was set to keep it there

However, as Meul endyke (1988, p. 13) points out the FMOC "sonetimes approved
growth rates that stretched out the period for bringing nmoney back on track,
and on occasion it acknow edged that target growth probably woul d not be
achieved within the year." According to, Meul endyke the FOMC al | owed the
money stock to deviate from the annual target ranges for two reasons. First
they were often skeptical about staff forecasts. Second, they were frequently

unwi I ling to pay the high cost associated with raising the federal funds rate

to the level needed to bring the noney stock back into |ine.

B. Actual Versus Targeted Mney Stocks

The ability of the Federal Reserve to hit their nonetary growth targets

has recei ved considerable attention fromeconomsts, with increased attention



usually given at times when there have been |arge divergences. To neasure the
Federal Reserve's success in hitting the targets, we proceed in tw stages
First, we subtract the target noney stock (the stock inplied by the m dpoint

of the annual target ranges) fromthe fromthe actual noney stock and divide

this difference by the target money stock. Second, a four-quarter summation

of

thiese pervetcage “webrai s’ is cdicdidiea to control for differences due
solely to seasonal factors. That is, the percentage deviations should be

| arger on average towards the end of the year if the noney stock does not
follow a mean-reverting process. To facilitate conparison with the near-term
tar
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Four-quarter noving sunmations of the percentage deviations of M and M
fromtheir target levels (DEVISUM and DEV2SUM) are illustrated in Figures 1
and 2 respectively. Figure 1 shows that M renmained relatively close to the
mdpoint of its target up to 1981, then drifted persistently above the target
level beginning in 1981. Interestingly, the M deviations reach their highest
level in 1986, the last year in which the Federal Reserve formally announced
annual M targets. The narrower range for M2 deviations illustrated in Figure
2 suggests that the Federal Reserve has had greater success targeting this
aggregate. However, M2 was generally above the mdpoint of its target ranges
prior to 1987 and M2 has continually drifted bel ow the target |evel in recent
years. The Federal Reserve ceased announcing M targets in 1993. As was the
case for M, deviations in this aggregate reached their highest level (in

absol ute value) inmmediately before the Federal Federal stopped targeting it.

C. The Source of Deviations

The fact that the Federal Reserve stopped establishing M and M2 targets
foll owi ng periods when these aggregates deviated fromtheir target by

i ncreasing magnitudes raises two questions. First, did reduced controlability



lead to large and persistent deviations and subsequently to the deenphasis of
M and then M2 targeting in nonetary policy? O, alternatively, did a reduced
desire by the Federal Reserve to control the aggregates lead to the deviations
illustrated in Figures 1 and 27

One way to address these questions is to utilize the near-termtargets to

separate deviati B
desired and undesired conponents. As discussed earlier, desired deviations
arise either because the FMXC is skeptical about staff forecasts or they are

unwilling to face the high cost associated with bringing the nmoney stock back
6

into line. The primary source 0f undesired deviations 0f money stocks from
the target levels is lack of nonetary control

To denonstrate how deviations of the noney stock fromthe target |eve
can be deconposed into desired and undesired conponents, Figure 3 shows a
hypot hetical path for the money stock and the mdpoints of the annual and
near-term target ranges. The Figure shows that the near-termtarget set in
the third quarter is consistent with nmoving the money stock to the annua
target level by the end of the quarter. At the end of the third quarter the
actual noney stock exceeds the level inplied by the near-termand annua
targets and this difference is the undesired deviation. The near-term target
set for the fourth quarter inplies base drift; noney growh targeted over the
quarter is such that the noney stock is expected to reach a level that exceeds
the annual target level. The difference between near-termand annual target
level s at the end of the quarter is the desired deviation. The difference
between the actual noney stock and the near-termtarget level is the undesired
devi ati on.

Four-quarter summations of the percentage undesired deviations for M and

M are illustrated in Figures 1 and 2 respectively. 7 The Figures show that a

relatively small proportion of the noney stocks deviations are undesired



This finding suggests that most of deviation of the money stocks from annual
target levels over the last two decades can be accounted for by base drift and
not by lack of monetary control. However, there are several interesting
exceptions. First, undesired M2 deviations rose persistently between 1979 and
1981. This was most likely due to uncontrollability caused by the emergence
of NOW accounts and deregulation. Second and more importantly, note that a
large fraction of the M1 deviation in 1986 was undesired. This finding
suggests that lack of controlability may have been an important factor
contributing to the Federal Reserve’s decision to cease formal targeting of

M1 at this time.8 A similar lack of monetary control is not observed for M2

in 1993 when targets for it are no longer set.

3. Measuring Money Growth Expectations

To measure money growth expectations, we use survey data collected on a
quarterly basis by the Washington Bond & Money Market Report (the Report).9
Starting in 1978, the Report has collected money growth forecast from a group
of financial sector economists at the end of each quarter.10 The forecasts are
quarter-over—-quarter projections of money growth one and two quarters into the
future. Figure 4 illustrates the mean forecasts of the group for one and two
quarter horizons. To our knowledge this is the only survey that provides
money growth forecasts over these relatively long horizons.

Three features of the survey data warrant discussion. First, the money
stock forecasted by the group changes over the sample; the group forecasts M1
growth from 1978:Q2 to 1983:Q3 and 1984:Q3 to 1987:1 (the shaded periods in
Figure 4), and M2 growth from 1982:Q4 to 1984:Q2 and 1987:Q2 to 1993:Q4.11
Since the money stock forecasted by the group generally coincides with the

12

aggregate emphasized by the Federal Reserve in it targeting efforts, a

finding that the targets do not influence expectations can not occur because



the group and the Federal Reserve are focusing on different aggregates.

Second, the group forecasts nmoney growth using the current quarter noney
stock as the base before it is known. Fortunately, the Report provides the
group with a projected growth rate of the noney stock for the current quarter.
Using this projection and know edge of the previous quarter's-wiy stock, the
current quarter noney stock can be estimated.

Third, a comon criticismleveled at the use of survey data to neasure

expectations is tpat members OF ik forecast wroop~do not have an imcentive to
provide well-informed forecasts. It is difficult to ascertain whether this is

true or not with regard to the forecasts provided by the Report. However,

several researcher have found that the interest rate forecasts provided by the

13 .
Moreover, Lhe . forecast _group is caomnaosed

of financial market participants and this is precisely the group that should

be nmost concerned about the credibility of the Federal Reserve's targets.

4. Enpirical Specifications

The Federal Reserve's nonetary targets should influence noney growth
expectations if they are credible. To examne this effect on expectations, we

propose the follow ng nodel:

-T . . .
. m with probability B
L = {IL}M . o i = 1,2 (1)
Lt with probability (1-{3t)
wher e xh: tat Is the market's nmoney growth expectation, obtained fromthe
Report, at time t for i quarters into the future; n IS expected noney

t, t+i
growth when the nonetary targets are perfectly credible (the target nodel),;

r'ntNTt+1 I's expected nmoney growth based on sone alternative (non-target) nodel;

and B, (0 = B, = 1) is the probability that noney growth is governed by the

target nodel. That is, B neasures target credibility.
t

10



To estimte ﬁ: cagr B take the annualized growth rate between the nmoney
stock at t and the level inplied by the mdpoint of the target range at the
end of the calendar year. This approach is iiiustrated in Figure 5 for the
two-quarter-ahead forecast. Note that prelimnary targets for the follow ng
year are used in the construction of h: tea in the third quarter and fourth
quarters-— Tor exanpl'e, the two-yual‘vel ~anedu avticy” g1 Uw il expectation from

the target nodel at the end of the third quarter of 1980 is:

*T
m
80:3,81:1 =

1F *PU Lpp .1 A\l
O)J 1+ .250.5(m_’+ mal)]J-M - M J/M80:3

"]

Nid
o r

(r TR
. + . +
l[l Smgot ™ 79:4 80: 3

U

wher e ﬁso and ﬁ; are, respectively, the upper and |ower annual noney growth

0
ranges for 1980 announced in February;'ﬁzi and ﬁg: are, respectively, the
prelimnary upper and | ower ranges for 1981 announced in July of 1980; and
NL9:4 and N%o1 are noney stock levels in the fourth quarter of 1979 and the
first quarter of 1980 respectively. One-quarter-ahead noney growth forecasts
are constructed in an anal ogous manner.

Many different specifications could be used to represent the non-target
nodel . Its seens reasonable, however, to limt the analysis to sinple tine
series nodel s augmented with inportant state variables that are believed to
drive noney growth. One such state variable is the deficit. \Wen there is a
non-zero probability that the Federal Reserve will nonetize the deficit,

larger deficits should lead to expectations of higher nonetary growth. G ven

this consideration, the non-target nodel we consider is

- NT : ‘
M : + . + =
rrlt.t+i = n * yome A DEFt u, i=1,2 (2)

wher e u, ~ N(O, o?); ﬁt and ﬁk , are contenporaneous and lagged noney growth

and DEF+ is the ratio of the federal government deficit to gross domestic

11



product .
Combining the target and non-target nodels, noney growth expectations can

be witten as:

-e -T - - _

L by = Btmt+i+ (1-Bt)[a + ¥im, +7émt1+ A DEIF't + ut| 1 = 1,2 (3)
or

oe -T . . _

mt,t+i = at * Btmtn * St * dtmt-l + etDEFt + & =12 (4)
wher e:

a, = oc(l—Bt),

¢ (I-Bt)71’

dt = (I_Bt)WZ’

et = (1—Bt)h’ s 2

€ = (1-[3t)ut W th g ~ N(O, (1—Bt) o)

Two features of (4) warrant comment. First, the coefficient estinmate for Ih:n

Measur €s the credibility of the monetary targets. If the credihi.l.i_tv of the
nonetary targets changes over time, then B, shoul d be time-varying.  Second,
the existence of time-varying credibility causes the disturbance termof the

reduced form equation to display heteroscedaticity.

5. Enpirical Results

A Time-lnvariant Mbdel

coefficients are not tinme-varying. Due to the potential for heteroscedaticity
generated by time-varying credibility, the models are estimated with method-
of -moment techni ques to obtain consistent estimtes of the covariance matrix
and standard errors. Also, error terns in nodels that use two-quarter-ahead
forecasts should follow, at a mninum a first-order nmoving-average process

because the forecast horizon in these nodels is |onger than the observation

12



interval. This potential source of serial correlation is taken into account

14 Data fromthe second quarter of

when the nethod-of -moment procedure is used
1978 to the second quarter of 1993 is used to estimate the nodels.
The first rows in panel A and B of Table 2 show regression results for

the enmpirical nodel that only includes a constant and the target nodel noney

that the nonetary targets have had a gravitational pull on noney growh
expectations. Instead, the negative and highly significant estinmates of B
suggest that noney growt h expectations rose when ﬁ:+i fell. However, the high
tevel of serial correlation (evidencad by the low Mirhinzla t sap and large Q
statistics) suggest that these nodel s exclude inportant explanatory variables
and are thus msspecified.

Two inportant variables mssing fromregression 1 are contenporaneous and
| agged noney growth. In fact, one possible explanation for the negative B
estimates in Table 2 is that ﬁ:¢+i tends to fall and becone negative when
recent noney growth has been high and has noved the nmoney stock above the
m dpoint of the target range. In this case, variation in hz’t+i m ght be
pi cking up recent movenents in noney growth which are thensel ves inportant
determ nants of noney growth expectations as hypothesized in equation (4).

Regression 2 includes contenporaneous noney growth rate and regression 3
i ncl udes contenporaneous and |agged nmoney grow h. 15 The growth rates have a
positive and highly significant inpact on expected nmoney growth and their
inclusion into the nodels elimnates much of the serial correlation. Al so,
panel A shows that gis insignificantly different fromzero in regressions
that use one-quarter-ahead forecasts. In contrast, panel B shows that Bis
positive and significantly different fromzero at the five percent |evel when

two-quarter-ahead forecasts are used. \Wen |agged nmoney growth is included

the size of g rises and it becones nore significant. This is an inportant

13



finding. It suggests that while the nonetary targets have had iittie inpact
on shorter-term noney growth expectations, they have had a strong effect on
| onger-term expectations. Thus there is evidence that the nonetary targets
were credible over the 1978 to 1993 sanmple.

Regression 4 in Table 2 adds the deficit-CDP ratio to the model. The
results show that the deficit-GDP ratio has a positive inpact on noney growh
expectations at both the one- and two-quarter horizons. Note also that the
atistics used to test for serial corradatinn, improve smRivha.t
when the deficit variable is added and that the t-statistic for Brises in the
two-quarter-ahead nodel. This last finding is somewhat surprising because it
suggests that the targets remained credible even when the fiscal |andscape of

the

(S
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anging dramatically. Apparently the economists surveved b y
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the Report believed that part of the deficit increase during the 1980s was

going to be noneti zed.

B. The Time-Varying Mdel

Equation (4) shows that fluctuations in credibility cause the reduced
formcoefficients |inking nmoney growth expectations to its determnants to
become tinme-varying. To exam ne whether this is fact the case, we enpl oy
Kalman filter techniques to recursively estimate regression 4 in Table 2.
Estimates over the 1978:Q2 to 1980:04 period were used to initialize the
Kalman filter. Figures 6 and 7 illustrate the coefficient evolution fromthe
nmodel s estimated with one- and two-quarter forecast horizons respectively.
The solid lines represent the coefficients, while the dashed |ines show the
95-percent confidence intervals obtained by adding and subtracting two tines
standard errors to the coefficients

Three interesting findings emerge from Figures 6 and 7. First, the

coefficients on contenporaneous nmoney growh are significantly positive

14



throughout the sanple and begin a continuous rise in 1982. A sinmlar pattern
is observed for the lagged money growth coefficients. Second, the deficit-GDP
coefficient rises and beconmes significantly different from zero in 1982

Third, whiie the g coefficient is not significantiy different from zero
for the one-quarter-ahead forecasts for nmost of the sanple, it is for the two-
quarter-ahead forecasts. In fact, gis insignificantly different fromzero
for the two-quarter-ahead forecasts only in the six quarter period beginning
in 1981:Q1 and the insignificance over this period may be due to the smal
number of observations available early in the sanple. The high level of

target credibility exhibited for the 1978:Q2 to 1980:Q4 period is somewhat

53
0

surprising giwen the 9eneral consens
Friedman, 1988, p. 53) that market participants did not take the nonetary
targets seriously until sometinme after the announced policy change in Cctober
of 1979. However, given the small nunber of observations upon which the
estimates over this initiai period are made, this finding needs to be vi ewed
with a great deal of caution. COverall, the results suggest that the noney

targets had a declining inpact on expectations beginning in 1985 and the

influence of the targets was replaced by the other variables in the model

6. Explaining Time-Varying Credibility

The findings of the previous section raise an inportant question: why has
the credibility of the nonetary targets varied over tine? The next section
exanmi nes factors discussed in the literature that mght account for time-
varying credibility and outlines the enpirical approach we use to quantify

16

these effects. The follow ng section discuss the enpirical results

A Theoretical and Enpirical |ssues

The first factor that might account for changes in credibility is the

15



operating procedure followed by the Federal Reserve. From Cctober 1979 to

CQct ober 1982, the Federal Reserve placed greater enphasis on controlling the
nmoney supply. To achieve this objective, it targeted nonborrowed reserves and
aiiowed the federai funds rate to fluctuate in a much wider range then in the
past. In addition, the Federal Reserve inplenmented other nore technica
measures designed to enhance control over the money supply. To the extent
that these procedural changes were perceived as successful by the public, the
credibility of the nonetary targets should have increased. In contrast, the
Federal Reserve placed | ess enphasis on the monetary targets in the period

ending Septenber 1979 and the period beginning Cctober 1982. 17 These shifts in

the 1979:Q4-1982:Q3 period than in the others.

However, everything else may not have been held constant across the
policy regines. As Friedman (1988, p. 55) points out, the actual behavior of
noney supply, during the nonborrowed reserve regime might. have undermined. the
credibility of the targets. In particular, he contends that many observers
viewed the dramatic rise in mney growh volatility during the 1979:Q4-1982:Q2
period as "casting doubt on the strength of the central bank's commtnent to
noney growh targets..." Gven this possible effect, it is not clear that the
1979:Q4-1982:Q3 period shoul d have been characterized by higher credibility.

A second inmportant factor that might affect the credibility of nonetary
policy is the stance of fiscal policy. Everything else held constant, the
public should have | ess confidence that the Federal Reserve will keep noney
growth within low target ranges when it is expected to accomrmodate the
Treasury and the latter is running large deficits. As Blackburn and
Christensen (1989) point out, there is sone historical and enpirical evidence
that the coherence between nonetary and fiscal policy is an inportant source

of credibility. 8
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A third potential source of credibility is reputation. One of the
inportant contributions to the theoretical literature on credibility is the
idea that nmenmory is an inportant element in repeated ganes between policy
makers and the public who behaves strategically. For exanple, Rogoff (1987)
builds a nodel where private sector inflationary expectations are set xqual to
the target level if inflation was equal to the target level in the past, and
expected inflation is increased if actual inflation exceeded the target |evel
In the context of our study, this implies ¢fad dihe aanmia mureta P 713M5c@:
shoul d be less credible follow ng periods when there have been | arge and
persistent deviations from the targets

To exam ne whether these three factors help to explain the tine-varying

growt h expectations based on the target nodel (h:t+i) and vari abl es (Xt) t hat

are intended to capture the effects discussed above. These ternms are then

introduced into the tine-invariant version of equation (4):19
e _ *T . . .'T )
L a+ B L +ecm +dwm g +eDEF +g Xtmi,t+1 e 1= 1,2 (5)

rearrangi ng, we get

cT . -
= a+ + g-X ) +cm + d- + e- + =
a B+ g Xt) LN crm, d mo, e DEFt g, 1=12 (6)

ce
m
t,t+1

This equation illustrates that a positive coefficient on the interaction term
g > 0, provides evidence that credibility rises when X I ncreases.

Three different variables are used for X, The first is a dummy variable
(7982t)that has val ues of one when the Federal Reserve was enphasizing the
nmonetary targets (1979:Q4 to 1982:3) and zero in the other periods. The
second is the deficit-GDP ratio discussed earlier. The third attenpts to
measure the reputation effect and is constructed fromthe four-quarter suns of

percentage deviations of the nmoney stock fromthe target |evels discussed in

17



Section 3. Specifically, we combine DEVISUM and DEV2SUM [estimated with
quarterly data) into one series enploying, in each quarter, the series that is
constructed from the nonetary aggregate being projected by the forecast group.
This variable, DEVSUM, , is illustrated in Figure 8 with the shaded regions in
indicating when the group was forecasting M. 20 Recall that |t T1S€S ynen base
drift increases or the nonetary aggregates become |ess controllable. Both
factors shoul d reduce the Federal Reserve's reputation and underm ne the

AT 2. +lhina Fmmand o
creaipliily of the o BE LS.

B. Enpirical Results

Before investigating the inpact of these three variables on credibility,
we first exam ne whether credibility changes when the particul ar nonetary
aggregate forecasted by the Report group changes. This is acconplished by
constructing one additional interaction termcreated by multiplying hit+1 by
a dummy vari abl e, M1, that is equal to one when the Report group forecasts M
and zero when they forecast M. A positive coefficient on this interaction
terminplies that the Federal Reserve had greater credibility when the group
was forecasting M (or the periods, approximtely, when the Federal Reserve
was targeting M). The results from panel A of Table 3 suggest that the
coefficient on this interaction termis equal to zero for the one-quarter-
ahead forecasts. In contrast, panel B shows that this coefficient is positive
and significantly different from zero at the five percent |evel when
two-quarter-ahead forecasts are considered. This last finding provides some
evidence that the M targets had higher credibility than the M targets

Rows 2 through 4 of Table 3 report results for regressions that include
the other interaction terms. The results presented in row 2 of both panels

suggest that credibility was not higher during the 1979:Q4 to 1982:Q3 peri od.

That is, g is not significantly different fromzero when X, Is set equal to

18



t he 7982 dummy. One explanation for this finding is that M1 and 7982 are
highly correlated (i.e., the forecast group forecasted M for the entire
1979:Q4-1982:Q3—periodj and that this nulticollinearity lowers the t-statistic
for g. Wen the nodel was re-estimated (results not reported) |eaving the

money-type interaction termout of the nmodel, g remained insignificant in the

fmrant ot +tha 1N
11 l1l1idllL al Llic 1V

percent level) in panel B. Therefore, there is some evidence, albeit weak,
that credibility was nmarginally higher in the 1979:Q4-1982:Q3 peri od. 2l The
weakness of the results suggests that the Federal Reserve was only partially
aiirracafil

h] 1 1
(VTN § AV aisoa [T S RS L7 R LTV PRI )

the noney supply followi ng the change in operating procedures in 1979. As
Friedman has suggested, it is possible that the increased volatility of noney
growth followi ng the change in procedures undermned the Federal Reserve's
credibility.

Row 3 in panel A and B shows results for a nodel that includes an
interaction termwith X, equal to the deficit-GDP ratio. Panel A shows that
the coefficient g is negative and significant at the five percent |evel
Interestingly, the g coefficient is positive and significant for the first
time in the regression that includes the deficit interaction term Panel B
shows that g is negative and significant at only the ten percent |evel
Overall, the results provide sone evidence that the higher deficits of the
1980s caused the credibility of the nonetary targets to fall

The final regressions attenpt to determne whether the Federal Reserve's
past performance in hitting their nonetary targets, or reputation, has an
inmpact on its credibility. The bottomrowin panel A and B of Table 3 shows
results for nodels that include the interaction termwth X, = DEVSUM,
Interestingly, the coefficient on this interaction term g, is negative and

significantly different fromzero at the five percent |evel in regressions

19



that use the one- and two-quarter forecasts. This finding suggests that the
credibility of the targets increased follow ng periods when the Federa
Reserve had been relatively successful hitting the targets

This effect is visible by comparing the |ower-right panel of Figure 7 and

roame
I Ul LIIC

0
Hh

Figure 8. In particular, note that B, falls from about .17 to .0

mddl e of 1985 to the end of 1986. This is the sane period when M rises

dramatically above the target ranges as can be seen in Figure 8  Thus these

indings suggest
b

target credibility.

Conclusion and Policy Inplications

This paper examned the credibility of the Federal Reserve's nonetary
targets over the 1978 to 1993 sanple period. To do this, we explored the
extent to which the targets influenced nmoney growth expectations neasured
using survey data. The paper also investigated different factors that m ght
explain variations in Federal Reserve credibility over time. In the end, two
two main findings emerge from the enpirical work

First, there is strong evidence that the nonetary targets had a
significant and tine-varying inpact on |onger-termmoney growh expectations
over the 1978 to 1993 sanple period. As many Fed watchers m ght expect, the
targets were nore credible in the pre-1985 period than the post-1985 period.
Perhaps nore surprising, however, is the finding that the targets continued to
be credible in the post-1985 period even though they were deenphasized by the
Federal Reserve during this tine.

Second, we show that two factors had a significant inpact on credibility.
The first is the federal governnent deficit — higher deficits lead to | ower
target credibility. This finding suggests that the stance of fiscal policy

can undermne a central bank's credibility when it is expected to nonetize a
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portion of the deficit. The second factor is Federal Reserve reputation of
controlling money growth within the target ranges. The paper finds that the
more the actual money stock has deviated from the target level in the past,
the lower is Federal Reserve credibility. This result suggests that central
banks can raise their credibility by doing what they say they are going to do.

What policy implications should be drawn from these findings? If there
was a strong empirical relationship between money growth and inflation, then
these findings could provide a rationale for central banks to emphasize
monetary growth targets. By taking the targets seriously and allowing them to
constrain money growth, disinflationary policies could be pursued at lower
social costs and long-term price level uncertainty and its associated costs
could be reduced.

However, many economists have become increasingly skeptical about the
existence of a stable empirical relationship between money growth and
inflation. The experience of unstable money demand in the 1980s and empirical
studies which demonstrate that the money growth-inflation correlation has
deteriorated in recent years have gone a long way to persuade economists that
the monetary aggregates do not provide useful intermediate targets for the
conduct of monetary policy. In fact, these developments have gone a long way
in convincing the Federal Reserve in recent years that it should pay less
attention to the aggregates when conducting policy.

In light of the fact that monetary aggregates now play a reduced role in
the conduct of monetary policy in the U.S., one may question the relevance of
empirical work that examines the historical experience of monetary target
credibility. In fact, the findings of this paper are relevant to the current
policy debate because public perception of central bank credibility is a
crucial factor in the success of any policy regime, whether it is one that

targets monetary aggregates or any other variable. By better understanding

21



the factors that have influenced monetary target credibility in the past, we

can obtain greater insight into how central banks can achieve credibility for

the variadies they cnoose td target in the future.
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Table 1 - Money Growth Targets

Ranges for Prelimnary Ranges
Ng?tzkg%y Current Year for Followi ng Year
Year Meeting M M2 Peri od M M2 Peri od
1975 4/14-15 5.0-7.5 8.5-10.5 75.03-76.03
6/16-17 5.0-7.5 8.5-10.5 75.06-76.06
7/15 5.0-7.5 8.5-10.5 75Q2-76Q2
10/21 5.0-7.5 7.5-10.5 75Q3-76Q3
1976 1/20 4.5-7.5 7.5-10.5 75Q4-76Q4
4/20 4.5-7.0 7.5-10.0 76Q1-77Q1
7/19-20 4,5-7.5 7.5-9.5  76Q2-77Q2
11/20 4.5-6.5 7.5-10.5 76Q3-77Q3
1977 1/17-18 4.5-6.5 7.0-10.0 76Q4-77Q4
4/19 4.5-6.5 7.0-9.5 77Q1-78Q1
7/19 4.0-6.5 7.0-9.5  77Q2-78Q2
10/17-18 4.0-6.5 6.5-9.0 77Q3-78Q3
1978 2/28 4.0-6.5 6.5-9.0 77Q4-78Q4
4/18 4.0-6.5 6.5-9.0 78Q1-79Q1
7/18 4.0-6.5 6.5-9.0 7802-7902
10/17 2.0-6.0 6.5-9.0 78Q3-79Q3
1979 2/6 1.5-4.5 5.0-8.0 7804-79Q4 .
7/11 1.5-4.5 5.0-8.0 78Q4-7904 1.5-4.5 5.0-8.0  79Q04-80Q4
1980 2/4-5 3.5-6.0" 6.0-9.0  79Q4-80Q4 . . :
7/9 3.5-6.0 6.0-9.0 79Q4-80Q4 3.0-5.5 N A 80Q4-81Q4
1981 2/2 3.5-6.0% 6.0-9.0  80Q4-81Q4 .
7/6-7>  3.5-6.0 6.0-9.0 80Q4-81Q4  2.5-5.5 6.0-9.0 8 104-8204
1982 2/1-2 2.5-5.5 6.0-9.0 81Q4-820Q4 . .
7714 2.5-5.5 6.0-9.0 81Q4-820Q4 2.5-5.5 6.0-9.0 82Q4-8304
1983  2/8-9 4.0-8.0 7.0-10.0 82Q4-8304° : :
7/12-13 5.0-9.0 7.0-10.0 8204-8304° 4.0-8.0 6.5-9.5  8304-84Q4
1984 1,30-17  4.0-8.0 6.0-9.0 8304-84Q4 . .
7/16-17 4.0-8.0 6.0-9.0 8304-8404 4.0-7.0 6.0-8.5 84Q4-85Q4
1985 2/12-13° 4.0-7.0 6.0-9.0 84Q4-85Q4 :
7/9-10 3.0-8.0 6.0-9.0 84Q4-8504° 4.0-7.0 6.0-9.0 85Q4-86Q4
1986 2/11-12 3.0-8.0 6.0-9.0 85Q4-86Q4 :
7/8-9'°  3.0-8.0 6.0-9.0 85Q4-86Q4 3.0-8.0 5.5-8.5 86Q4-87Q4
1987 2/10-11 N. A 5.5-8.5 86Q4-87Q4
771 NA 5585 8604-87Q4 NA 5.0-80 87Q4-8804
1988  2/9-10 NA  4.0-8.0 8704-88Q4 .
6/29-7/30 NA  4.0-8.0 87Q4-88Q4 NA 3.0-7.0 88Q4-89Q4
1989 2/7-8 N. A 3.0-7.0 88Q4-89Q4
7/5-6 N.A.  3.0-7.0 8804-8904 N.A. 3.0-7.0  8904-90Q4




Table 1 continued

Ranges for Prelimnary Ranges
Mont h/ Day :
of FMOC Current Year for Fol | ow ng Yealr
Year Meeting M V4 Peri od M M2 Peri od
1990 2/76-7 N A 3.0-7.0 89Q4-90Q4 . .
7/2-3 N. A 3.0-7.0  89Q4-90Q4 N: A 2.5-6.5 90Q4-91Q4
1991 2/5-6 N A 2.5-6.5 90Q4-91Q4 . . .
7/2-3 N A 2.5-6.5 90Q4-91Q4 N A 2.5-6.5 91Q4-92Q4
1992 2/4-5 N. A 2.5-6.5  9104-92Q4 . . .
6/30-7/1 N. A 2.5-6.5 91Q4-92Q4 N.A 2.5-6.5 92Q4-93Q4
1993 2/2-3 N. A 2.0-6.0  9204-93Q4 .
7/6-T N. A 1.0-5.0  92Q4-93Q4 NA NA
NOTES:

'The target is for M-A
°The target is fOr M1-B.

*The FMOC announced at the July neeting that growth in M-B near the end of
its range woul d be "acceptable and desirable.”

“The FMOC stated at the July 1 meeting that growh of the nonetary aggregates
"around the top of the indicated ranges would be acceptable in light of the
relatively | ow base period for the M target and other factors, and that it
would tolerate for some period of time growth sonewhat above the target
range shoul d unusual precautionary demands formmoney and liquidity be
evident in light of current economc uncertainties."

A February-March base period was established for M.
®a second quarter of 1983 base period was established for M.

"The FMOC stated at the January meeting that M would be given |ess weight
than the broader aggregates due td cnangés in the Ml velocity and changed
conposition of M.

%The FMOC agreed that "growth in the nonetary aggregates in the upper part of
their ranges for 1985 may be appropriate..."

’A second quarter of 1985 base period was established for M.

"Although the M range was not formally altered, the FMOC stated that they
woul d al l ow noney growth to exceed the upper bound.

""The FMOC "agreed that growth in these [the M2] aggregates around the |ower
ends of their ranges mght be appropriate, depending on the circunstances.

SOURCE: Federal Reserve Bulletin



Money Growth Expectation Equations

* T

Table 2

Regression Results for

m = a B'm + d'm + e'DEF + u i =1,2
t,t+l t,t+i t t-1 t
Sample: 1978:Q2-1993:Q2
# a B c d e D-W Q(15) R®
A. 1-Quarter Forecast Horizon (i=1)
1. . 066 -.198 e _ —_— .66 67.0 .20
(25.05)*  (5.33)°
2. .034 -.015 .400 —_ —_— 1.32 20.8 .75
(11.31)*  (0.50) (12.11)°
3. . 026 .024 . 358 . 141 —_— 1.46 17.4 .81
(8.45)%  (0.84) (12.57)*  (4.97)?
4, .022 . 020 . 348 .134 . 150 1.50 14.7 .82
(6.40)*  (0.77) (11.21)%  (4.75)*  (1.80)°
B. 2-Quarter Forecast Horizon (i=2)
1. . 067 -.202 — —_ _— .55 84.6 .11
(16.74)* (2.91)°
2. .033 .084b . 352 ——— —_— 1.48 26.1 .72
(10.24)% (2.02) (10.42)°
3. .024 .142 . 307 . 145 —_— 1.60 16.6 .83
(8.56)* (4.05)* (14.56)* (6.28)°
4, . 020 .126 .293 .136 .172b 1.64 16.0 .84
(7.30)*  (4.75)% (11.31)%  (6.41)% (2.32)
NOTES: ﬁ: i is the mean forecast of money growth over the next i quarters
from the Report; m is money growth over the next i quarters assuming

t,t+1

that the money stock converges to the midpoint of the target range by years

end; m and m
t t-1

ratio of the federal deficit to gross domestic product.

Significance at the one, five and ten percent levels given by a,

respectively.

are contemporaneous and lagged money growth; DEFt is the

b and ¢



Table 3

Regressions to Explain Time-Varying Credibility

m® = a+ Bm + cm + d-m _ + e-DEF
t,t+i t,t+1 t t-1 t
+ f-Ml-rhT g X-mT + u i = 1,2
t t,t+i t t,t+i t
Sample: 1978:Q2-1993:0Q2
X B c d e £ g D-W Q(15) R?

t

A. 1-Quarter Forecast Horizon (i=1)

.004 .346 131 171 .025 S 1.52 13.8 .82
(.11) (11.40)% (4.76)% (2.08) (.61)
7982, .009 .345 .135 174, .013 .032 1.49 14.7 .82
(0.26) (11.42)% (4.36)% (2.06)° (0.31) (0.41)
DEF, .139 .346 .136 .282 .032  -3.334  1.55 15.9 .83
(2.32)° (12.56)* (5.12)% (3.22)% (0.91) (2.32)
DEVSUM,  .045 .346 .148 .185 .078 -.623 1.54 16.0 .83

(1.23) (12.74)* (5.05)* (2.32)° (1.83)° (2.51)°

B. 2-Quarter Forecast Horizon (i=2)

.097 .291 .129 .226 .072, _ 1.69 10.1 .85
(3.28)% (11.34)% (6.16)* (3.02)® (2.11)
7982, .103 .291 .133 .227 .053 .042 1.66 10.6 .85
(3.49)% (11.27)% (6.12)% (3.02)% (1.38) (0.72)
DEF, .233 .291 132 .351 .073  -3.366 1.66 11.0 .85
(2.94)% (12.22)% (6.30)% (4.04)% (2.39)° (1.67)°
DEVSUM,  .139 .294 .143 .244 114 -.636 1.69 10.9 .85

(4.05)% (11.62)% (6.48)% (3.48)% (2.87)* (2.11)°

NOTES: M1t is a dummy variable that takes on values of one when the Report
group is forecasting M1 and zero otherwise. Xt is one of three different
variables: 7982t is a dummy variable that takes on values of one for the
quarters 1979:Q4 to 1982:Q3 and zero otherwise; DEVSUMt is the absolute value
of the four quarter summation of the percentage deviations of the money stock
from annual target levels; and DEFt is the ratio of the federal deficit to
real gross domestic product. All other variables are described in the notes

to Table 2.

Significance at the one, five and ten percent levels given by a, b and ¢

respectively.
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Figure 3

Deviations of Money Stock from Targets
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ANNUALIZED % RATES
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FIGURE 4
Money Growthn Forecasts from the REPORT
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FIGURE 6
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FIGURE 7

Kalman Filter Estimates of Coefficients & 95% Confidence

Intervals for Money Growth Expectation Models:

2-Quarter Forecast Horizon

Contemporaneous Money Growth

0.46
0.40 1
0.35 1
0.30 4
0.25
0.20 1
0.15
0.10 -
0.06 -

0.00

T Y v Y T Y Y T T T T

1979 1982 1986 1988

Lagged Money Growth

1991

0.25

0.20 -

0.156 4

0.10 -

0.06 -

|'ln.|&/ +

0.00

-0.06

T T v T T T T T T

1978 1983 1987

T Y

1991

T

Deficit-GDP Ratio

05 A

~ -
S P - - -

-~
~

-
- o - - - -

- - - ~
1> ~ =

0.0

lo.m e

T T T Y T T T

1988 1891

T T T ~T Y T T T

1979 1982 1986

Money Growth Implied by Credible Targets

0.84
070 -
0.56 -
0.42 4
0.28 -

0.14 -

0.00

-0.14

-0.28

1978 1983 1987 1881




4-Quarter Sum of % Deviations

0.30

FIGURE 8
Absolute Value of Money Devlatlions from Target Midpaoints

0.25

0.20 A

0.10 A

0.05 A

0.00

T I T I T

1973 1983
YEAR




Endnotes
1Bernanke and Mishkin (1992) discuss the historical experience with monetary
targeting in several countries including the U.S. The argue that not only do
monetary targets provide an important signal to the public, but they also help
to insulate central banks from political pressure to pursue more expansionary

policies.

2This idea has a long history in economics, dating back at least to Irving
Fisher (1925). For a more recent discussion of this issue, see Lei jonhufvud
(1985). The theoretical link between monetary target credibility and price

level uncertainty is modeled by Ireland (1993).

3To guard against this possibility, Hardouvelis and Barnhart also examine the
response of a short-term interest rate to unanticipated growth in the money
supply. As long as money surprises have a positive and significant impact on
nominal interest rates, money surprises have not lost their information
content and the commodity price responses contain information about the
credibility of Federal Reserve policy. Although Hardouvelis and Barnhart find
a significant positive relationship between interest rates and money surprises
for most of their sample, the relationship begins to deteriorate in 1983 and
1984 thus suggesting a gradual loss in the information content of Ml
announcements.

4The Federal Reserve began using quarterly averages of the money stock rather

than monthly averages beginning in July of 1975. This was done in recognition

of the fact that monthly fluctuations were excessively volatile.

5In addition, the Humphrey-Hawkins Act required the Federal Reserve to explain
deviations from the targets to Congress. This measure was intended to make

the Federal Reserve accountable for movements in the money supply.



6In the face of persistent and unexpected changes in velocity, the cost

associated with bringing the money stock back into the target ranges rises.
Thus Base drift and persistent deviations of the money stock from its target
level may be the desired policy in the face of unexpected changes in velocity.

See Walsh (1986) for a discussion of this issue.

7For the period prior to October 1979 when the FMOC set near-term targets with
one month horizons, we use the money stock for the second month of the quarter
and apply the near-term target to it to get the desired deviation at the end

of the quarter.

8The minutes from the FMOC meetings during 1986 suggest that the large money
stock deviations were due to both desired and undesired sources. For example,
at the July meeting the FMOC acknowledged that changes in M1 velocity forced
them to let M1 money growth exceed the target levels:
Because of the substantial uncertainties surrounding the
behavior of M1 in relation to economic activity and prices
and the substantial decline in velocity in the first half
of the year, the Committee decided that M1 growth in excess
of the previously established 3 to 8 percent range would be
acceptable for the year.
However, the issue of controlability rises at the August 19 meeting:
...growth in M1 was expected to moderate from the exceptionally
large increase during the second quarter. With the prospective
behavior of M1 remaining subject to unusual uncertainty, the

Committee again decided not to specify a rate of expected growth
in the operational paragraph of the directive...

9Formally known as The Goldsmith-Nagan Bond and Money Market Letter.

10The Report usually mails the surveys on the second or third Friday of the

last month of the quarter. Most surveys are returned and the mean forecasts

published within two weeks after the surveys are distributed.

11The group forecasts M1-A growth during 1980 and M1-B growth during 1981.



12For example, the group stopped forecasting M1 and began forecasting M2 during
the fourth quarter of 1982 following Federal Reserve Chairman Volker’s October

1982 announcement that the M1 target was no longer in effect.

13For example, see Froot (1989) and Ferderer and Shadbegian (1993). The latter
paper show that term premia estimated using interest rate forecasts from the
Report are more sensitive to changes in market risk than are term premia
estimated using other measures of expectations.

14This involves using the ROBUSTERRORS option in the RATS LINREG command with

LAGS set equal to 1.

15Contemporaneous money growth is measured using the projected money growth
over the quarter provided by the Report. We use this measure rather than
actual money growth because the latter is not known by the group when they
make their forecasts.

16See Blackburn and Christensen (1989) for a good discussion of these factors.

17For this reason, Friedman (1988, p. 65) concludes that "After mid-1982 there
was no reason for anyone to find the Federal Reserve’s commitment to its

stated money growth targets credible."



8In particular, they discuss the work of Sargent (1981) and Baxter (1985).
Sargent argues that the severe hyperinflations in Austria, Germany, Hungary
and Poland in the 1920s were brought to an end with small real costs because
the regime put in place to eliminate the inflation was credible. This
credibility was achieved by: i) a return to the gold standard; ii) the
establishment of independent central banks, and iii) government commitments to
balance their budgets. Baxter focuses on the anti-inflation policy reforms
undertaken in Argentina and Chile in the late 1970s. To measure the
credibility of these reforms, she uses a Bayesian approach to measure the
public’s subjective probability that the reforms would be maintained. The
results suggest that the government in Argentina was not able to maintain
credibility because they undertook actions that were inconsistent with the new

regime. That is, unscheduled devaluations and large government deficits.

19Figures 6 and 7 indicate that coefficients on all explanatory variables in
(4) are time-varying and this finding suggests that Xt should be interacted
with each of these variables. However, this approach is not practical given

the limited number of available observations.

20In contrast to Figures 1 and 2, the series used to construct the one show in
Figure 8 are estimated using the quarterly average of the money stocks rather
than the money stock in the last money of each quarter. The latter approach
was used earlier in the paper so that we could compare near-term and annual
targets. However, since the third quarter of 1975 the Federal Reserve has

specified that the annual targets apply to quarter-over-quarter growth.



21The fact that we used the 1978:Q2 to 1980:Q4 sample to initialize the Kalman

filter estimates makes it difficult to evaluate the evolution of credibility
prior to 1981 in Figure 7. However, if the B coefficient followed a smooth
path over the initialization period, a path that connects the initialization
period coefficient at 1979:Q3 and the Kalman filter value observed in 1981:Q1,
its average value over the 1979:Q4 to 1982:3 period is not much different from

the full sample average.



