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FURTHER EVIDENCE ON THE LIQUIDITY EFFECT
USING AN EFFICIENT-MARKETS APPROACH

BY

Kenneth J. Robinson and Genie D. Short
Economist and Vice President, respectively,

*
Federal Reserve Bank of Dallas
Abstract

The degree to which policy actions of the central bank affect market interest
rates has been a much-debated jssue in monetary theory. This paper updates anq_
improves upon recent empirical estimates of the effect of monetary policy on
interest rates. Interest rates are assumed to be determined in an efficient
market in which expectations are formed rationally. Tests of the proposition
that unanticipated increases in the money- stock are correlated with declines in
interest rates are then undertaken. The empirical results provide mixed
evidence of the presence of a liquidity effecf. One possible explanation for

a negative influence of monetary policy on interest rates is that financial
deregulation has made money growth a less reliable indicator of inflationary

pressures.

* The views expressed in this article are solely those of the authors, and
should not be attributed to the Federal Reserve Bank of Dallas or the Federal
reserve System.




I. INTRODUCTION

Assessing the impact of changes in the growth rate of money on the
pattern of nominal interest rate movements has been an important issue in
research on the transmission mechanism of monetary policy. Traditional
analyses of the effects of an increase in the growth rate of money on nominal
interest rates hypothesized a stylized response pattern of an initial decline
in interest rates, called the liguidity effect, followed by a rise in interest
rates from the combined impact of income and price-expectations effects. The
liquidity effect arising from faster money growth reflects the fall in interest
rates required to equate the supply of and demand for real money balances
following an acceleration in money supply growth. The income effect from an
acceleration in money growth refers to the upward pressure on interest rates
from a rise in nominal income. The increase in nominal income results from the
combined impact of any rise in real money balances and real sector growth
generated by the monetary stimulus. The price—expectatiﬁns effect reflects an;
altered expectations of the impact of faster money growth on price inflation.
Higher price expectations will alse tend to push up nominal interest rates.

The response pattern of interest rates to a more accommodative monetary policy
is thus critically dependent upon the strength of the liquidity effect and the
speed of adjustment to the income and price expectations effects.

This paper makes use of a rational-expectations model developed by Mishkin
(1983) to update previous empirical work on the Viquidity effect. Unlike prior
research using this approach (Reichenstein, 1987), we use the correction
developed by Murphy and Tope]_(1985) to account for measurement error.

Further, we make use of both seasonally adjusted and unadjusted data. The
empirical results indicate the presence of a liquidity effect with seasonally

adjusted Ml growth and both adjusted and unadjusted growth in M2, Both
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adjusted and unadjusted monetary base growth, as well as unadjusted M1 growth,
though, fail to show a liquidity effect. We proceed as follows. The first
section offers an overview of previous research on the effect of money growth
on interest rates. Next, the rational-expectations model developed by Mishkin
(1983) is described. Section three contains a description of the data as well
as a discussion of the empirical results. The final section presents the
conclusions and suggestions for future research. o

IT. PREVIOUS RESEARCH

A. Early Literature

The early literature on search for a liquidity effect--friedman (1964),
Cagan (1966)--confirmed a fairly long response time of as much as one to two
years between the initial decline in interest rates from accelerated money
growth and the reversal of this pattern to higher nominal interest rates. -
Later work by Cagan and Gandolfi (1969) found that interest rates declined for
six months following an increase in money growth and thereafter began to rise.
Gibson (1970) reported a time lag of between four to nine months between the
initial decline and subsequent turnaround in interest rates. The time lag in
Gibson's analysis varied with the definition of money and interest rates used

in the estimation.

B. Recent Research

More recent empirical work on the relationship between money growth and
nominal interest rate changes either finds no relationship between these
variables or a considerably shorter adjustment path between the initial decline
and eventual rise in interest rates from accelerated money growth. Findings
reported by Wilcox (1983), Hoehn (1983), Mehra (1985), and Reichenstein (1987)

for the period including much of the decade of the 1970's do not identify a
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significant negative effect of money growth on interest rates. Other work for
the period, including Brown and Santoni (1983), and Melvin (1983), report a
temporary, significant decline in interest rates, but the time lag between the
initial drop and subsequent increase in interest rates was only one month or
less. Melvin's (1983) results indicate that interest rates moved above their
original level by the second month after a monetary acceleration.

These more recent studies conclude that the shoriened response time to a
change in monetary growth reflects the impact of changes in Federal Reserve
operating procedures coinciding with the announcement of target growth ranges
for money. In addition, arguments are given that agents adjusted their
expectations of price movements more quickly during that period of high price
inflation. Prior to the high inflation years of the 1970's, policymakers
tended to believe that an expansionary monetary policy would significantly
lower interest rates for a considerable duration (Guttentag, 1966). In
contrast, beginning in the mid-1970's, U.S. monetary policy was formulated more
with the view that high interest rates were the result of an accommedative
monetary policy that fueled inflationary expectations. As a result,
policymakers tended to respond to rising interest rates by lowering money
growth. This institutional change induced inQestors to respond quickly to
larger-than-anticipated increases in the money supply by bidding down the price
of fixed-income securities in anticipation of subsequent Federal Reserve
efforts to decelerate money growth (Roley 1983, 1987).

Estimates of the farmation of inflation expectations reported by Blejer
(1978), Cornell (1983), and Mehra (1985) indicate that the lag between money
growth and inflation also shortened considerably during the 1970's. These

studies, together with the work on the theory of rational expectations and
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market efficiency by Fama {1975, 1976) and Nelson and Schwert (1977), indicate
that inflationary expectations can adjust quite rapidly, particularly when the
level of inflation is high (Muth 1961, Mishkin 1983), The combined effects of
rapid adjustments in inflationary expectations and quick investor response to
anticipated changes in monetary policy can offset the short-run liquidity
effect. Hence, even in the very short run, the net effect of a change in money
growth on interest rates is uncertain.

€. A New Reqime?

Most of the recent work from the 1970's through 1983 on the relationship
between money growth and interest rates indicates that monetary acceleration
has had an essentially neutral impact on short-term interest rates. Since
then, however, the relationship may again have changed. In the recent past, it
has been argued that financial innovations and deregulation of financial
markets have combined to make the monetary aggregates less valuable guides in
formulating monetary policy (Judd and Trehan, 1987, Motley, 1988). This
breakdown in the money-income and money-price relationships induced the Federal
Reserve to alter operating procedures in late 1982 toward greater emphasis on
targeting interest rates and away from monetary aggregate targets. Moreover,
in 1987 the Federal Reserve declined to specify a target growth range for the
narrow M1 aggregate (Friedman, 1988).1 In addition to this change in operating
procedures, the relationship between inflation and money growth also appears to
have changed. Since 1983, the rate of inflation has slowed considerably
despite accelerated money growth. From 1983 through 1986 inflation averaged
3.2 percent while the average rate of increase in the narrow M1 aggregate,
though variable, was 9.8 percent. That compares to average growth in Ml of 6.6

percent from 1979 through 1982, the height of the recent inflationary
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environment in the U.S. when the CPI recorded average annual jncreases of
approximately 10 percent.

The change in Federal Reserve operating procedures together with the
deceleration in inflation may have again altered the response pattern of
interest rates to changes in money growth. In an attempt to verify this, we
extend the existing empirical work on the relationship between money growth and
short-term interest rates through 1986. Following Mishkin {1983); we employ
the efficient markets-rational expectations approach. The period examined is
from 1959-1986. Different from both Mishkin's (1983) findings for the period
1959-1976, and Reichenstein's (1987) extension of Mishkin's work for the period
1959-1983, the results obtained in this study provide mixed evidence of the
existence of a short-run liquidity effect. Results reported on the formation
of inflation expectations estimated over the lengthened period, 1959-1986, a]sq_
indicate that the role of money growth in the formation of inflation
expectations may have changed in the 1980's. In contrast with previous
findings, including Mishkin (1983), Mehra (1985) and Reichenstein (1987}, money
growth did not emerge as a significant determinant in the formation of price

expectations during the period 1959-1986.

IT. THE MODEL

The theory of efficient markets, or rational expectations, postulates that
interest rates in financial markets reflect all available information. More
formally, the rational expectations hypothesis maintains that the market's
subjective probabiIity distribution of any variable is identical to the
objective probability distribution of that variable, conditional on all

available past information. Under rational expectations, an arbitrage
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condition exists in that no unexploited profit opportunities exist in financial
markets. At the current price, market participants cannot expect to earn a
higher-than-normal rate of return by investing in a particular security. To
give this hypothesis empirical content, a model of market equilibrium of
interest rates is needed.

Following Mishkin (1983), we assume that, for short-term interest rates,
the one-period-ahead forward rate equals the one-period-ahead expécted short

rate plus a risk premium:

_ s,
t-1Ft = EplrglTy_y) + dy (1)

and

1]

8, + a,z,, (2)

o+

where:
ry = one-period short-term interest rate at time t,
t—lFt = forward rate for the one-period-ahead rate at time t
implied by the yield curve at t-1.
d; = risk premium for . F.,
zt = a measure of uncertainty of short-rate movements,

It~1 = information available at t-1.

Combining the arbitrage condition implied by rational expectations with the

model of market equilibrium gives the following:

E(re-y_1Fy-2g2,2,11,) = O, (3)
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which states that (rt-t_lFt) is uncorrelated with any past available
information. The corresponding efficient-markets model we employ makes use of
the Tiquidity preference approach to money demand, as in taidler (1985). In
this model, interest rates are assumed to be related to money growth as well as
to movements in income and prices. Therefore, unanticipated changes in
interest rates are hypothesized to be the result of unexpected movements in
each of the following variables: money growth; growth in income; “énd inflation.

This leads to the following estimation equation:
- e e _pe
ry = t-lFt'aO'alzt+Bm(MGt'MGt)+By(IPGt'IPGt)+Bp(Pt Pt)+et, (4)

where

MGt, IPGt, Pt’ = growth rates of money, industrial production (as a
proxy for income) and prices, respectively,

i, IPG?, PE = expected growth rates of money, industrial production

MG
and prices, respectively,

Bm, By, Bp = coefficients,

By = random disturbance term.

As Mishkin (1983) points out, this equation 1§ the efficient-markets analog to

the typical money-demand relationship in that it is only when new information

hits the market that e will deviate from its expected rate. If a liquidity

effect is present, then the coefficient on money growth, Bm’ is negative. In

this case, unanticipated increases in money growth lead, at least in the short

run, to declines in interest rates. ’ Further, a liquidity-preference view

hypothesizes that the coefficients on the other variables are positive.

Unanticipated increases in real income and inflation result in increases in




short-term interest rates.

IIT. EMPIRICAL RESULTS

A. Data
In estimating Equation 4, quarterly data for the time period 1959-1986 are used
for the following variables:

ry = 90-day Treasury bill rate, last day of the quarter,

BASE = growth rate of the St. Louis monetary base, first

difference in logs,

MIG = growth rate of M1, first difference in logs,

M2G = growth rate of M2, first difference in logs,

IPG= growth rate of industrial production first difference in

logs (as a proxy for real income),

INF= inflation rate, first difference in logs of CPI.
These data are obtained from the Citibase data set. 3 In an effort to
determine the extent to which the results are sensitive to the measure of mongy
used, estimates of the parameters of Fquation 4 are attempted using the
monetary base, Ml and M2. Further, estimates of Equation 4 are also undertaken
using seasonally unadjusted data since, as Mishkin (1983, p. 92) points out, it
is not clear whether agents use adjusted or unadjusted data in the formation of
4

expectations.

B. Forecasting Equations

The expectations equations are assumed to be rational forecasts obtained
from linear forecasting equations. To obtain estimates of the expectations
variables, multivariate forecasting equations are formulated using the Granger

(1969) concept of predictive quality. That is, each of the variables, BASE,
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M1G, M2G, IPG and INF was regressed on its own four lags, plus four lags of
each of the other variables included in the estimation equation, plus four lags
of each of the following variables: unemployment rate (URATE); three-month
Treasury bill rate (TBILL): balance of payments on current account (CURACT);
growth rate of real federal government expenditures (FEDEXP); high employment
budget surplus (DEF); and the growth rate of the market value of government
debt in the hands of the public (DEBTG). 5 In choosing these vartables, we
followed Mishkin (1983) and also the Tliterature on reaction functions (Barth,
Sickles and Wiest 1982). That is, these variables appear to have influenced
Federal Reserve behavior and would possibly be used in the formation of
expectations by economic agents. The four lags of each of these variables were
retained in a forecasting equation only if they were jointly significant at the
five-percent level. Results from this procedure are reported in Table 1 and B
Table 2. Since these equations contain lagged dependent variables, the Durbin-
Watson test statistic is invalid. Therefore, we employ the test developed by
Breusch (1979) and Godfrey (1978), (B-G), to detect the presence of serial
correlation. In each case, the forecasting equations are found to possess
6

serially uncorrelated errors.

€. Risk Measure

The measure of uncertainty, 2y is constructed as the average absolute
change in the Treasury bill rate over a number of guarters. Following Mishkin
(1983), the difference between the spot and forward rate, (rt—t_lFt) was
regressed on measures of z;. The best fit was obtained from z, calculated from

t
twelve previous quarters. The results are given as:

=-0.000977-0.56128" %2 (5)

(ro-. JF.)
tt-1t" 0.0020) (0.2627) ¢
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R?=0.05, D-W=1.54, SSE=0.110, *=significant at the 5% level.

This measure of risk is crude in that it is not based explicitly on any
utility-maximizing behavior. Also, it is assumed that the manner in which
agents evaluate their risk is constant over time. Therefore, the empirical
results which follow are reported both with and without the risk variable
included. The results are not substantively affected if this variable is
excluded.
D. Results

Equation 4 is estimated using the Barro (1977) two-step procedure which
entails using the residuals from the forecasting equations as independent
variables in Equation 4. A well-known shortcoming with the two-step procedurer_
is that it fails to account for the fact that the unobservable regressors have
been estimated in the calculation of the parameters and standard errors in the
second step. As a result, the second-step standard errors and related test
statistics are incorrect. Unlike previous research in this area {Rishenstein
1987), we use the procedure developed by Murphy and Topel (1985) to obtain the
asymptotically cerrect covariance matrix, thereby enabling valid statistical
inference. 7 Variations of Equation 4 are estimated in an attempt to determine
how robust the results are to the particular monetary aggregate chosen and the
use of seasonally adjusted versus unadjusted data. Also, in an effort to
determine how sensitive the results are to the risk varijable, Zis (SIGMA), we
report results both including and omitting this variable. The estimates appear
in Table 3 and Table 4,

Both measures of monetary base growth do not indicate the presence of a
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liquidity effect. When unexpected growth in seasonally adjusted Ml and M2 are
used, however, a liquidity effect is indicated. The coefficients on
unanticipated money growth are negative and significant. These measures of the
money supply give conflicting results when seasonally unadjusted data are used.
With data that are not seasonally adjusted, the liquidity effect associated
with unanticipated M1 growth is eliminated, while growth in M2 is significantly
negatively correlated with interest rate movements. 8

The presence of a significant liquidity effect in some of the models
estimated is in contrast to Mishkin (1983) and Reichenstein (1987) both of whom
find no significant liquidity effect. Reichenstein estimated his model using
monthiy data. It could be the case that the Federal Reserve's operating
horizon is longer than one month, in which case a significant liquidity effect
would not be discovered with monthly data.

It could also be argued that the presence of a liguidity effect is
associated with either the change in Fed operating procedures undertaken in
late 1979 or the introduction of financial deregulation which occurred at
roughly the same time. Chow tests were conducted on the forecasting
regressions. It was assumed that a break occurred beginning in the fourth
quarter of 1979, to coincide with the change in Fed operating procedures
undertaken at that time. It was also around this time that transactions
deposits began paying interest nationwide. With both adjusted and unadjusted
data, a significant F-statistic of 2.28 and 3.06, respectively, for INFE
indicates a structural change occurred in the decade of the 1980's in the
formation of inflationary expectations. 9

Further evidence that a change in inflationary expectations may have

occurred is presented in Table 5§ and Table 6. Using a procedure described in
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Mehra (1985), the Livingston survey measure of inflationary egpectations is
regressed against money growth and current and past inflation. We estimate
this model over two time periods. The first period is from 1960-1976, and
coincides with Mishkin's (1983) study. Over this period, money growth, however
defined, is a significant factor in the formation of this measure of
inflationary expectations. Morecver, the results are robust with respect to
the use of seasonally adjusted versus unadjusted data. Estimates of this model
since 1976 fﬁdicate that the factors influencing the formation of expectations
appear to have changed since the period of Mishkin's (1983) analysis. In this
later time period, seasonally adjusted base growth and M1 growth remain
significant. With unadjusted data, though, M1 growth is no longer significant.
The most consistent pattern is associated with M2 growth. Using both
seasonally adjusted and unadjusted data, M2G becomes an insignificant'factor in
the formation of inflationary expectations. If agents are, at least
temporarily, attaching less weight to movements in the broader monetary
aggregate when forecasting inflation, the reemergence of a consistent liquidity
effect associated with M2 may be due, in part, to a reduced price-expectations ~
effect at work.

Moreover, developments in the implementation of monetary policy in the
early 1980's may shed further 1ight on why a liquidity effect is consistently
associated with the broader monetary aggregate. In its October, 1982 meeting,
the Federal Open Market Committee began to deemphasize the role of M1 iazthe
conduct of policy. This process culminated in the February, 1987 meeting of
the Committee at which no target range was established for Ml growth, 10 If
the central bank downplayed movements in M1, perhaps market participants did

also.
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Finally, the presence of a liquidity effect in some of the models
estimated does not lead to a policy prescription of easy money growth to lower
interest rates. Robinson (1988) finds evidence that unanticipated increases in
money growth lead to increases in long-term interest rates. Thus, agents
appear to recognize the long-run inflationary consequences of money growth and
bid up long-term rates accordingly.
IV. CONCLUSIONS

Using é.rational expectations--efficient markets approach, this paper
finds mixed evidence of a significant liquidity effect associated with an
expansionary monetary policy. Several specifications are estimated in an
effort to resolve potential difficulties including: (1) the appropriate measure
of money to be used; (2) the use of seasonally adjusted versus unadjusted data;
and, (3) the sensitivity of the results to the specification of risk. Unlike
previous work employing the two-step procedure, the estimation technique used
here accounts for the fact that the unobservable regressors are measured with
error, thus allowing for valid statistical inference. In some cases,
unanticipated increases in money growth are correlated with declines in short-
term interest rates. One possible explanation for the reemergence of a
Tiquidity effect may 1ie in the changing pattern of expectations formation due
to changes in Federal Reserve operating procedures, as well as recent declines
in velocity. This negative correlation between unanticipated money growth and
short-term interest rates does not argue for a monetary policy of expangion in
the hopes of achieving lower interest rates. Such a policy would lead to
higher long-term rates.

An interesting extension of the model may lie in a more formal

specification of the risk variable, It is somewhat crude to suppose that risk
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premia are constant over time. Engle (1982) and Engle, Li1ieq and Robins
(1987) offer a technique that allows for nonconstant liquidity or risk premia
in an effort to obtain more efficient parameter estimates. Use of the ARCH or
ARCM-M models in estimating the effects of policy changes on interest rates

would possibly allow for a more formal treatment of time-varying risk premia.




BASE

BASE
IPG
TBILL

1.23

0.56

M1G

M1G
IPG
INF
TBILL
CURAC
DEF

3.03

0.57
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TABLE 1

VARIABLES SIGNIFICANT IN
FORECASTING EQUATIONS
SEASONALLY ADJUSTED DATA

1959-1986

M26 1PG
M2G 1PG
IPG M2G
INF INF
DEBTG

1.02 0.06
0.46 0.49

INF

INF
IPG
URATE
TBILL
BEF

0.47

0.81




BASE

BASE
IPG
TBILL

2.59

0.93

M1G

M1G
IPG
INF
TBILL
DEF

0.49

0.91
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TABLE 2

M2G

M1G
M2G
IPG

2.24

0.45

VARIABLES SIGNIFICANT IN
FORECASTING EQUATIONS
SEASONALLY UNADJUSTED DATA

1959-1986

16

IPG
M2G
INF

0.16

0.46

INF

INF
IPG
TBILL
CURAC
DEF

0.25

0.77
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TABLE 3

ESTIMATES OF LIQUIDITY EFFECT
SEASONALLY ADJUSTED DATA

1959-1986

Constant (Base-Base®) (1P6-1PG%) (INF-INF®) SIGMA
~0.0016 -0.3353 0.2978%* 0.5285* -0.4566
(0.0019) (0.2329) (0.0688) (0.2381) (0.2600)
2 _ .

R = 0.25: D-W = 1.57

~0.0047%* -0.3184 0.2811%* 0.5159%

(0.0010) (0.2248) (0.0618) (0.2323)

2

R™ = 0.20; D-W = 1.51

* = Significance at the 5 percent level
** = Significance at the 1 percent level
Standard errors in parentheses
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TABLE 3
(continued)

ESTIMATES OF LIQUIDITY EFFECT
SEASONALLY ADJUSTED DATA

1959-1986

CONSTANT (M1G-M16%)  (M26-M26®) (1P6-1PGE) (INF-INFS) SIGMA
-0.0018 -0.3287* 0.3352%* 0.5409*  -0.4297
(0.0020) (0.1421) (0.0707) (0.2352) (0.2646)
2 -x

R = 0.28; D-W = 1.49

-0.0013 -0.7010%* 0.3585%* 0.3671 -0.5085+
(0.0063) (0.1611) (0.0654) (0.2215) (0.2579)
2

R® = 0.37; D-W = 1.55
-0.0047%*  _0.3195% 0.3181%* 0.5220%

(0.0011) (0.1383) (0.0639) (0.2292)

2 _ A
RS = 0.23; D-W = 1.43
-0.0047%* ~0.5900** 0.3211%+ 0.3709

(0.0011) (0.1582) (0.0600) (0.2214)

R = 0.29; D-W = 1.49

* = Significance at 5 percent level
** = Significance at 1 percent level
Standard Errors in Parentheses
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TABLE 4

ESTIMATES OF LIQUIDITY EFFECT
SEASONALLY UNADJUSTED DATA

1959-1986
fonstant (Base—Basee) (IPG-IPGe) (INF—INFe)
-0.0017 -0.0058 0.2960** 0.3517
(0.0019) (0.1789) (0.0670) {0.2135)
2
R™ = 0.24; D-W = 1.58
=0.0047*%% .. 0.0063 0.2781*% 0.3175
(0.0010) (0.1744) (0.0608) (0.2083)

=
it

0.19; D-W = 1,52

*
4k

Significance at the 5 percent level
Significance at the 1 percent leve)
Standard errors in parentheses

_SIGHA

-0.4417
(0.2571)




ESTIMATES OF LIQUIDITY EFFECT
SEASONALLY UNADJUSTED DATA
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TABLE 4
(continued)

1959-1986

CONSTANT (M1G-M1G®)  (M26-M26°) (1PG-1PG%) {(INF-INF®) SIGMA
-0.0018 -0.0599 0.3074* 0.3614 -0.4418
(0.0020) (0.1250) (0.0711) (0.2129) (0.2582)
2

R® = 0.24; D-W = 1.55

-0.0019 -0.4419* 0.3444% 0.3440 -0.4187
(0.0020) (0.1355) (0.0662) (0.2036) (0.2556)
2 .

R® = 0.31; D-W = 1.57
-0.0047* -0.0437 0.2867* 0.3263

(0.0010) (0.1217) (0.0648) (0.2080)

2 _

= 0.19; D-W = 1,50

~0.0047* ~0.3821* 0.3166* 0.3189

(0.0011) (0.1320) (0.0598) (0.2000)

2
R® = 0.26; D-W = 1.51

* = Significance at 5 percent level
** = Significance at 1 percent level
Standard Errors in parentheses
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TABLE 5
LIVINGSTON SURVEY MEASURE

AND MONEY GROWTH
SEASONALLY ADJUSTED DATA

INF

INTERCEPT INF INF, top
1960-1976
-0.0025 58, 2704%* ~30.7434 31.6341%%
(0.0028) (11.0365) (17.2829) (10.3315)
2
RS = 0.95; D_W = 1.97
1977-1986
-0.0014 47.6071%* 9.3178 -1.1218
(0.0059) (5.9440) (9.7346) (6.3087)
2
R = 0.98; D-W = 1.88

*x

Significant at 1 percent level.

Standard errors in parenthesis.

BASE

0.1772%*
(0.0634)

0.3370**
(0.0625)
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TABLE § (Continued)

LIVINGSTON SURVEY MEASURE

AND MONEY GROWTH

SEASONALLY ADJUSTED DATA

INTERCEPT INF INF, INF, M1G M2G
1960-1976
-0.0013  * 60.5562%*  _27.3662 30.7586%%  (,1527%*
(0.0024) (10.5453) (17.6174)  (10.3698)  (0.0533)
2 _ -
R® = 0.95; D-W = 1.71
-0.0078* 68.4426% -17.3021 13.5770 0.1572%*
(0.0033)  (8.7610) (16.6985)  (11.5258) (0.0405)
2
RS = 0.96; D-W = 1.9?
1977-1986
0.0143 56.6211%* 11.7317 -11.8497 0.1352%*
(0.0075) (8.7899) (14.8552) (9.2341)  (0.0638)
2 _ -
R® = 0.95; D-W = 1.11
0.0175%* 56.8365%+ 7.3490 -12.6372 0.1223
(0.0074) (9.2101) (15.2598) (9.7237) (0.0716)

R™ = 0.95; D-W = 1,549

* = Significant at 5 percent level.
** = Significant at 1 percent level.

Standard errors in parenthesis
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TABLE 6
LIVINGSTON SURVEY MEASURE

AND MONEY GROWTH
SEASONALLY UNADJUSTED DATA

INTERCEPT INF INF, _, INF,
1960-1976
-0.0027  66.6805%* 45,9772+ 40, 2247+*
(0.0027) (11.2681) (18.0876) (10.6460)
2
R® = 0.95; D-W = 2.04
1977-1986
0.0052 47.3628%* 13.5290 -6.3372
(0.0075) (7.3852) (11.8755) (7.7420)

v
]

0.97; D-W = 2.38

Significant at 5 percent level.
Significant at 1 percent level.

*k

Standard errors in parenthesis.

BASE

0.1568*
(0.0591)

0.2491%*
(0.0750)
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TABLE 6 (Continued)

LIVINGSTON SURVEY MEASURE

AND MONEY GROWTH

SEASONALLY UNADJUSTED DATA

INTERCEPT INF INF, _, INF M1G M26G
1960-1976
-0,0010  © 70.0757**  .45.4331%  40.8041%*  (.1025%*
(0.0025) (11.4292) (19.3643)  (11.2624)  (0.0473)
2
R® = 0.95; D-W = 1.75
-0.0072* 73.1104**  _29.7924 22.1375 0.1366%*
(0.0033)  (9.4412) (18.4728)  (12.4311) (0.0393)
2 _
RS = 0.96; D-W = 1.99
1977-1986
0.0169* 53.3690%* 14.8565 -14.3216 0.1004
(0.0078) (8.7269) (14.6317) (9.3507)  (0.0602)
2
RS = 0.95; D-W = 1.56
0.0188* 53.8210%* 11.8570 -14.5882 0.1034
(0.0074) (8.8913) (14.6031) (9.5782) (0.0696)
2 _
R = 0.95; D-W = 1.59

* = Significant at 5 percent level.
** = Significant at 1 percent level.

Standard errors in parenthesis.
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Footnotes
1 In the fall of 1982, the Federal Reserve switched from targeting nonborrowed
reserves to a borrowed reserves target. Such a regime is closely related to

targeting the federal funds rate. See Gilbert (1985) and Thornton (1988).

2 If, however, agents recognize the inflation potential associated with
unanticipatéd money growth, long-term nominal interest rates would increase.

See Robinson (1988).

3 The seasonally unadjusted menetary base measure was obtained from the Federal

Reserve Bank of St. Louis.

4 Seasonally unadjusted data were available for BASE, M1G, M2G and INF.
5 URATE, TBILL, CURCAT, FEDEXP and DEF are obtained from Citibase. DEBTG
represents the market value of privately held gross federal debt as reported in

Cox and Lown (1987).

6 The B-& procedure also allows for detection of higher-order seria)l
correlation. Tests for the presence of second-, third-, and fourth-order

-

autocorrelation were also insignificant.

7 Murphy and Topel (1985) show that the covariance matrix obtained from the
two-step procedure unambiguously underestimates the standard errors of the
consistent second-step estimates. Essentially, the information on the sampling

distribution of parameters estimated in the first step is used to adjust the
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estimated covariances of the second-step equation.

8 Mishkin (1983, p. 80) points out a potential problem in the models estimated.
If the money supply process is not exogenous then these equations suffer from
simultaneous equation bias which means the estimates could give misleading
impressions regarding the impact of unanticipated money growth on interest

rates.

9 Chow tests on the forecasting equations for BASE, M1G, M2G and IP§ indicated
no structural change in forecasts of these variables.

10 Ostensibly, the reasons given for deemphasizing M1 growth in 1982 were the
maturing of a large volume of all saver certificates, plus the scheduled
introduction of money market deposit accounts. See "Record of Policy Action of

the FOMC: Meeting Held on October 5, 1982," Federal Reserve Bulletin December

1982, pp. 761-766. Financial deregulation was cited as the primary factor in
the decision not to specify a target range for M1 growth in 1987, See "Record ~
od Policy Action of the FOMC: Meeting Held February 10-11, 1987," Federal

Reserve Bulletin June 1987, pp. 443-451.
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