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Monetary Policy and Short-Term

Real Rates of Interest

R. W, HAFER and SCOTT E. HEIN

EXTBOOK descriptions of the channels of
monetary policy’s impact on the economy usually
outline a two-step procedure: “The first is that an
increase in real balances generates a portfolio dis-
equilibrium at the prevailing interest rate and
level of income, people are holding more money
than they want. This causes portfolio holders to
attempt to reduce their money holdings by buying
other assets, thereby changing asset vields. In other
words, the change in the [real] money supply
changes [real] interest rates. The second stage of the
transmission process occurs when the change in
interest rates aifects aggregate demand.”t

The rational expectations literature, however, has
raised serious questions about this description,
especially the first stage wherein an increase in real
money balances lowers expected real interest rates.
Shiller, for example, drawing from previous work
in rational expectations, hypothesizes that the ex-
pected real interest rate is unaffected by changes in
monetary policy.?

While Shiller found little support for this hy-
pothesis, other recent empirical work supports it
Fama, for instance, is unable to reject the hypothesis
that the expected real rate on short-term financial
assets was constant over much of the post-Accord
petiod in the United States.3 This hypothesis is even

1ﬂudigc_r“ Dornbusch and Stanlev Fischer, Macroeconomics
(MoGraw-Hill, 1978}, p. 120.

2Robert 1. Shiller, “Can the Fed Control Real Interest Rates?” in
Stanley Fischer, ed., Rational Expectations and Economic
Policy {The University of Chicago Press, 1980), pp. 117-56.
Shiller alse outlined two other (non-exclusive) hvpotheses:
(1) the Fed can affect real rates only through unexpected policy
moves and (2) Fed policies known far enough ahead of time
have no effect on real rates. These hyvpotheses are not as stringent
as the hypothesis considered in this paper.

SFugene F. Fama, “Short-Term Interest Rates as Predictors of
Inflation,” American Economic Review (June 1973), pp. 269-82.

stronger than Shiller’s. It holds that monetary ac-
tions, as well as evervthing else, have had no svstem-
atic effect on expected real interest rates.

This article re-evaluates the evidence suggesting
that the expected {ex ante) real interest rate on short-
termn financial assets is constant. Evidence is pro-
vided that allows us to reject this hypothesis for the
1955-79 period. Following this, data are examined to
determine whether evidence supports the typical
textbook description in which changes in expected
real interest rates are associated with changes in real
money growth.
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Consider first the relationship between nominal
interest rates and inflation expectations embodied
within the so-called Fisher relationship,4

(1) iy =rf + Py,

where i, is a nominal (or market) rate of interest (the
rate measuring how many dollers must be repaid in
the future for a given dollar loaned today), 1f is the
expected real interest rate (the rate measuring how

4The belief in a positive relationship between expected inflation
and nominal interest rates has a long history in economies.
Henry Thornton recognized the relationship as early as 1811
Alfred Marshall also acknowledged the link during the latter
half of the 19th century, Ever so, the intensity with which
Irving Fisher examined the relationship during his career has
resulted in the distinetion of eguation 1 being dubbed the
“Fisher equation.” See Hepry Thormton, “Two Speeches of
Henry Thormton, esg. on the Bullion Report, May 1811 in
F. A v Havek, ed., An Enqguiry into the Nature and Effects of the
Paper Credit of Great Britain (1502}, (August M. Kelley, 1862},
pp- 323-62; Alfred Marshall, “Remedies for Fluctuations of Gen-
eral Prices (18871, in A. C. Pigou, ed.,, Memorials of Alfred
Marshall (Kelley & Millman, Inc., 1956) pp. 188-211; and Irving
Fisher, The Theory of Interest (Kelley & Millman, Inc., 1954},
especially Chapter 2.
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many more goods can be obtained in the future by
foregoing consumption today) and Pt is expected
inflation {the rate at which the dollar price of goods
is expected torise.} Equation 1 represents a hypothe-
sized equilibrium relationship. It posits thatchanges
in observed nominal rates of interest fully reflect
changes in expected inflation, holding the expected
real rate constant.? In other words, nominal rates
and expected inflation are positively related and,
ceteris paribus, move on a one-to-one basis,

The foundation for this equilibrium relationship
is the view that investors have two possible invest-
ment opportunities: they can invest either in capital
goods that produce a future stream of consumption
goods orin financial assets denominated in monetary
terms. Investment in capital goods is expected to
produce 1f percent more consumption goods per
year than the amount of consumption goods original-
ly given up to produce the capital good. To make the
return on investing in the capital good comparable
to the alternative investment {the financial asset),
the value of the future stream of consumption goods
must be translated inte dollar terms. This is accom-
plished by adding the expected rate of change in the
dollar price of consumption goods (Pg) to the rate of
increase of consumption goods {rg). The right-hand
side of equation 1, therefore, represents the ex-
pected dolar return from investing in a capital good.

In equilibrium (and without differential tax rates),
the dollar return from investing in capital goods
should equal the dollar return from investing in fi-
nancial assets, measured by the nominal interest rate,
i;. Equation 1 thus states that an individual should
not find the dollar yvield on financial assets any dif-
ferent from the expected dollar yield on capital
goods. We stress that equation 1 is an equilibrium
condition: not only are the financial and capital
goods markets hypothesized to be individually in
equilibrium, but any differential in the expected real
vields in these two markets is arbitraged away.

Inits presentform, equation 1 cannotbe examined
empirically because the two variables on the right-
hand side, the expected real rate of interest and
inflation expectations, are not directly observable.
While there are many observable nominal interest
rates on financial assets, there are no reliable aggre-
gate measures of either the expected real vield on

5This equilibriun relationship alse should include the cross-
product term 18 Pf. Like most empirical analyses of this relation-
ship, we ignore this term, assuming that the magnitude of the
variable is sufficiently small.
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capital goods or the expected future inflation rate.®

To test the relationship specified by equation 1,
one can make two assumptions: First, assume that
the expected real interest rate is a constant, such that

2) 1=

Second, to circamvent the problem of measuring
inflation expectations, assume that next period’s
actual inflation (Pis)) is equal to what is currently
expected (at time t), plus a random disturbance ey,
where w4 is independent and distributed N(0, o2);

(3 ?u—i m?f + ey

This relationship specifies that one-period-ahead
inflation forecasts are unbiased; on average the actual
inflation rate over the next time period will be the
expected rate,

Substituting equations 2 and 3 into 1 vields

(4) iy =1 + I')H-l R LIRS
This equation can be arranged to test empirically
the hypothesis that today’s interest rate accurately

predicts tomorrow’s inflation as follows:
(5) Py = =1 + Boiy + pper.

Assuming that financial markets are efficient, we
would expect to find B not to be statistically differ-
ent from unity and the estimated constant term to be
negative. If the estimated coefficient 8y is not statis-
tically different from unity, the proposition that
current interest rates fully reflect the market's antici-
pations of the future inflation rate cannotbe rejected.
Similarly, if the estimated constant term is negative,
the expected real rate of return is then positive as
suggested by the underlying economic theory. More-

8Some researchers have attempted to investigate the relationship
by using directly observed inflation expectations data generated
from Joseph A. Livingston’s biannual survey of economists. See,
for example, William E. Gibson, “Interest Rates and Inflationary
Expeciations: New Evidence,” American Economic BReview
{December 1872}, pp. 854-65; David H. Pyle, “Observed Price
Expectations and Interest Rates,” Besiew of Economics and
Statistics (Angust 1972), pp. 275-80; Kajal Lahiri, “Inflationary
Expectations: Their Formation and Interest Rate Effects,”
American Economic Review (March 1976), pp. 124-31; Thomas
. Cargiil,"Anticipated Prive Changes and Nominal Interest
Rates in the 195(Y's,” Review of Economics and Statistics {Au-
gust 1976}, pp. 364-67; John A. Carlson, “Short-Term Interest
Rates as Predicters of Inflation: Comment,” American Economic
Reviewe {(June 1977}, pp. 469-75; and Douglas K. Pearce, “Com-
paring Survey and Rational Measures of Expected Inflation:
Forecast Performance and Interest Rate Effects,” Journal of
Money, Credit and Banking (November 1979, pp. 447-56.



FEDERAL RESERVE BANK OF ST. LOUIS

MARCH 1982

over, the existence of serial correlation in the
residuals would deny the assumption embodied
in equation 3 and, consequently, would tead to a
rejection of the hypothesis specified in equation 5.7

Previous empirical studies generally have not
explicitly considered the temporal stability of the
expected real rate within this framework. The con-
stant term ip equation 5 represents the estimate of
the (negative value of the) expected real rate of
return. The above theoretical foundation for this
specification suggests that, in addition tobeing nega-
tive, this term is statistically time-invariant, Thus, a
test of the temporal stability of the constant term is
also a test of the constancy of the expected real
interest rate.

Table 1 presents estimates of equation 5 for vari-
ous periods. The inflation data used to estimate equa-

TFama tested and rejected the hypothesis that the expected real
rate was linearty related to expected inflation. Critical examina-
tions of Fama's results are found in Carlson, “Short-Term Inter-
est Rates as Preclictors of Inflation”; Douglas Joines, “Short-Term
Interest Rates as Predictors of Inflation: Comment,” American
Economic Review (June 1977), pp. 476-77; and Charles R.
Nelson and G, William Schwert, “Short-Term Interest Rates as
Predictors of Inflation: On Testing the Hypothesis that the Real
Rate of Interest is Constant,” American Economic Review (June
19771, pp. 478-86. Also, see Eugene F. Fama, “Interest Rates and
Inflation: The Message in the Fatrails,” American Fconomic
Review (June 1977), pp. 487-96.

tion 5 are based on guarterly observations of the
GNP deflator, expressed as annual rates of change.®
Since the GNP deflator provides an average measure
of prices over the quarter, the quarterly average
three-month Treasury bill rate is used as the nominal
interest rate measure,

Consider first the results obtained by estimating
equation 5 over the full sample period, 1/1955-
1V/1979. The constant term is negative (although
not significantly different from zero), and the coef-
ficient on the interest rate variable is not statistically
different from unity as suggested by the theory.
Unfortunately, the low Durbin-Watson statistic
provides evidence of first-order serial correlation.®

8The GNP deflator is used to aveid recent problems with the con-
sumer price index. For a discussion of problems with this index,
see Alan S. Blinder, “The Consumer Price Index and the
Measurement of Recent Inflation,” Brookings Papers on Eco-
nomic Activity (2:1980}, pp. 539-65.

fEugene F. Fama and Michael R Gibbons, “Inflation, Real
Retumns and Capital Investinent,” Working Paper No. 41
{Graduate School of Business, University of Chicago, 1980}, also
find evidence of serally correlated disturbance terms when
quarterly data are emploved. In addition, in that study as well
as in his “Stock Returns, Real Activity, Inflation, and Money,”
American Economic Review {September 1981), pp. 345-63,
Fama drops the assumption that the expected real rate of interest
is constant. Both studies estimate the inflation/interest rate rela-
tionship asswming that the expected real rate is a random walk,
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This result, by itself, is enough to reject the frame-
work in eguation 5.1¢ Focusing solely on the con-
stancy of the expected real rate, however, the
accompanying estimation problem can be corrected
by using generalized least-squares estimation.
These results appear in the lower half of table 1

The full sample results reported there again indi-
cate that next period’s rate of inflation does mirror,
one-for-one, a rise in today’s interest rates. More-
over, the constant term remains insignificantly dif-
ferent from zero,

Table 1 further reports estimation results for sub-
periods arbitrarily truncated at the end of each
decade. If the expected real rate of interest is tem-
porally invariant, the constant terms in these sub-
periods should not differ statistically. Yet, as the
table immediately shows, they do differ significant-
ly across the various subperiods shown. In fact, the
estimated constant term is positive and significant
in the first subperiod (late 1950s}, while not different
From zero in the last decade (1970s). It has the
anticipated negative sign only in the decade of the
19605, Moreover, the coefficient on the interest rate
variable is not statistically different from zero in the
late 19505, even though theory suggests that it should
equal unity. Thus, the coefficient estimates, as well as
summary statistics such as the R2 and the standard
errors of the equation, vary substantially across sub-
periods, irrespective of the estimation technique
used,

The statistical significance of the variation in the
constant term {the estimate of the ex ante real
interest rate) can be investigated by including
dummy variables for possible shifts in the intercept,
Thus, equation 5 was re-estimated with two dummy
variables: D1 equal to 1 for F1955-IV/1959 and
D2 equal to one for I/1960-IV/1969. Estimating
such an equation with ordinary least squares again
vielded residuals that were significantly autocorre-
lated. To improve hypothesis testing, the equation
was estimated using a generalized least-squares
routine to correct for assumed first-order autocorrela-
tion. The [/1933-IV/1979 estimation results are
(absolute value of t-statistics in parentheses):

(31 Py = 140 — 088 D1 —~ 1.88 D2 + 0.83 i,
(162} (119  (346)  (6.31)

Rz = 0.55 SE = 1.37 DW = 207 = {335

Ear market efficiency, past values of the disturbance, since they
are pastinflation forecast errors and are therefore known, should
provide no additicnal help in assessing future inflation heyond
that already incorporated in market interest rates. See Fama,
“Short-Term Interest Rates,” p. 273, for a discussion of this
aspect,
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These results support the previous subperiod
findings: the estimated real interest rate is signifi-
antly positive only in the 1960s. The point estimates
ofthe expected real interest rate for the 1950s, 1960s
and 1970s, respectively, are ~0.52, + 0.48 and — 1.40.
While the point estimates for the 1950s and the 1970s
are negative, they are not significantly different
from zero. On the other hand, the positive point
estimate for the 1960s is significantly different from
zero. Thus, the hypothesis that the expected real
interest rate has been constant over the past 25 vears
must be rejected.

EX POST REATL BATES:
FURTHER CONSTANCY TESTS
Equation 4 can be rewritten as
(6) it~ Pror = T = poat.
This equation states that the ex post real rate should
equal a constant {the ex anfe real rate), minusg a white
noise random error term.2! A feel for the statistical
variation in the real rate can be obtained by plotting
its behavior for our sample period, Chart 1 shows the
quarterly ex post real rate for the 1/1955-1V/1979
period and its mean values for the I/1955-1V/1959
(—0.03), V1960-IV/1969 (1.21) and I/1970-1V/1979
(—0.39) subperiods. If equation 6 holds for the whole
period, the means across subperiods should he
equal, since the expected value of the disturbance
term in each subperiod is zero.

Tests for equality of the ex post real interest rate
means across the subperiods provide another inves-
tigation ofthe constancy hypothesis. Such tests again
fead to a rejection of this hypothesis. The t-statistic,

1This measure of the ex post real rate is somewhat different from
that used by others. Many take the difference hetween today’s
interest rates and foday’s inflation rate as an ex post real rate
measure, Theory suggests, however, that the preferable mea-
sure is the difference between today’s interest rates and tonor-
row’s inflation.

In the test subsequently developed and others which follow,
interest rates are assumed to adjust one-for-one with inflation
expectations, a hypothesis that can be rejected in equation 5,
The reader should be cautioned that there are counter theo-
retical arguments and some empirical evidence to suggest that
the nature of the U.S, tax system has invalidated this rela-
tl(msh}p with interest rafes rising more than one-for-one with
an increase in inflation expectations. For theoretical discus-
sions, see Michael B. Darby, “The Financial and Tax Effects of
Monetary Policy on Interest Rates,” Ecoromic Inguiry {June
1975}, pp. 266-76; and Martin Feldstein, “Inflation,- Income
Taxes, and the Rate of Interest: A Theoretical Analvsis,”
American Economic Review (December 1976), pp. 808-20, For
empirical evidence on the matter, see fohn A. Carlson, “Ex-
pected Inflation and Interest Rates,” Feonomic Tnguiry
(October 1979, po. 5897-608.
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Chart 1
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used to test whether the mean ex post real rate for
the latter half of the 19305 is equal to that of the
1960s, is 3.67, sufficiently large to reject the null
hypothesis at the 5 percent significance level.
Further, the t-statistic used to test the equality of
mean ex post real rates in the 1960s relative to the
1970s is 4.86, again allowing rejection of the null
hypothesis of constant real interest rates at the 5
percent level. Thus, if one accepts the propositions
that interest rates move in direct proportion with
expected inflation and thatinflation expectations are
unbiased, one must reject the constancy of the ex
ante real interest rate over the subperiods investi-
gated.

MONETARY POLICY AND
THE EXPECTED REAL BATE

These findings suggest that the real interest rate
has not been constant over the past 25 vears, In this
light, is there any evidence that links the real rate of

interest to monetary policy? After all, the textbook
description of monetary policy’s transmission mech-
anism relates changes in the real rate to changes in
real money balances. In particular, it maintains that
an increase in real money balances lowers expected
real rates, at least temporarily.

The previous framework, linking ex post and ex
ante real rates, can be used to address this issue. If
inflation expectations are unbiased and financial
markets are efficient, then the ex post real rate
(i — Piip) is equal to the ex ante real rate (rf),
minus a random disturhance term {pe+1) capturing
unexpected inflation:

(7h 1, *i]aﬂ =If = M

The typical texthook relationship can be repre-
sented as

8) rf =By + B (MIP) + B (MU/PL) + oL+ e

where M is the nominal money stock, P is the price
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level and € is a random error term. This relationship
represents the hypothesis that the expected real rate
is related to real money balances. Since nothing in
macroeconomic theory indicates how long it takes
for changes in monetary policy to have an effect,
lagged real balances are included in an effort to
capture empirically the dynamics of the process,
Theory does suggest, however, that some of the
coefficients should be significantly negative. While
it is impossible to estimate equation 8 because of a
lack of observations on r{, equation 7 indicates that
we have a close approximation in the ex post real
rate. Combining equations 7 and 8, we get

(9 i, — Py = Bo + B MY P+ Ba (M Pry) +

. oe

B TR

Equation 9 was estimated initially by arbitrarily
trying 10 lags on real monev balances in the relation-
ship. Regardless of the sample period considered,
however, the only coetlicients that were statistically
ditferent from zero in any consistent fashion were
those for the contemporaneous and first-lagged real
money balances. Thus, results including only these
two variables are reported.

Estimates of equation 9 over the full sample peri-
od {I/1955-IV/1979) and most subperiods provide
evidence of significant first-order autocorrelation in
the residuals. Consequently, the relationship was re-
estimated using a generalized least-squares tech-
nique to correct for this problem. The resulting full-
sample coefficient estimates and summary statistics
are (absolute value of t-statistics in parentheses):12

(10} iy — Py = 3.00 — 089 (M/P), + 0.83 (M/P),
(L73) (2.68) {2.48}

R=007 SE = 1.37 DW =214 5 = 0.536 F(2,97) = 4095

While the variation in the ex post real rate ex-
plained by the equation is small, it is statistically
significant. Moreover, the coefficient estimates are
consistent with the textbook transmission mecha-
nism. An increase in real money balances is asso-
ciated with a statistically significant, contempo-

20 oney (M/P}! is measured (in billions of 1972 dollars) by the
adfusted monetary base for all results reported here. Thus, the
empirical results indicate that a 81 billion increase in real
balances will reduce the real interest rate by 89 basis points in
the current period. This decline is offset, however, by an 83
basis-point increase in the real rate in the subsequent period.
We also tried the M1 measure and obtained similar results.
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raneous decline in short-term real rates during this
period. Further, the results are consistent with the
long-run policy ineffectiveness of increasing real
balances to reduce real interest rates.!® The coef-
ficient estimate for real money balances lagged one
period is significantly positive and is not statistically
different from the absolute value ofthe coeflicient on
contemporaneous real money halances. This finding
indicates that a current increase in real money
balances will be associated with a current decline in
real rates, but followed by arise in real rates of equal
size at time t+1. This suggests that monetary au-
thorities, to the extent that they can change real
balances, cannot permanently affect real rates of
interest.

While earlier evidence showed that the ex post
real rate (i, — P..) behaved differently across
subperiods, there is little evidence to suggest that
its relationship to real money balances has changed
over the period. For example, a conventional Chow
test evaluating a hypothesized break in the relation-
ship at IV/1969 vields a calculated F-statistic of
F(3,94) = 039, well below the 3 percent critical
value of 2.70. Thus, the regression coeflicients are
not statistically different before or after TV/1965%*
Changes in real balances have the same statistical
effect on real interest rates across the sample period,

Finally, it is appropriate to note that the estimated
relationship implies a positive relationship between
the volatility in real money balances and the volatil-
itvin real interest rates. If the frequency of change in
real money balances increases, the estimated rela-
tionship implies an increase in the frequency of
change in real interest rates. The evidence pre-
sented here suggests that more stable real money
growth, even over periods as short as a quarter, will
produce a more stable pattern of real interest rate
movements, 15

BWe do not mean to suggest that monetary authorities can con-
trol real money balances over long perieds of time. On this
point, see Denis 8. Karnosky, “Real Money Balances: A Mis-
leading Indicator of Monetary Actions,” this Review (Febhruary
1974), pp. 2-10.

45 addition, we tested the hypothesis that the variance of the
error term was largerin the 1970s than in the earlier period. The
caleulated F-statistic {with 37 and 57 degrees of freedom,
respectively) was 1.44, less that the 5 percent eritical value of
1.59. Thus, the hypothesis of equal variance across these two
periods cannot be rejected.

¥BAn interesting investigation into the eflects of monetary policy
on both short- and long-term real interest rates is provided in
Bean W, Hughes and Duane Weimer, “The Impact on Business
Investment of the Federal Reserve System’s Operating Proce-
dures,” Federal Reserve Bank of Kansas City Economic Review
(February 1982), pp. 14-25.
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CONCLUSION

This article has provided evidence counter to the
hypothesis that the expected real rate of return on
short-term financial assets was constant over the
period 1955-79. If such a hypothesis were valid,
monetary policy would be powerless in affecting
real economic activity through the conventional
transmission mechanism. While rejecting the con-
stancy hypothesis, this article also provides evi-
dence consistent with conventional macroeconomic
theory whereby increases in real meoney balances
temporarily lower expected real rates. This effect is
contemporaneous on a quarterly basis. While such
an effect is significant, it is relatively small and

MARCH 1982

is offset in the following quarter by an identical
rise in expected real rates. Thus, there is no
evidence of a long-run effect running from changes
in real money balances to changes in real interest
rates. Finally, the evidence presented here suggests
that more velatile short-run real money growth is
likely to produce more volatile real interest rate
Huctuations. Thus, contrary to recent claims, stable
money growth and stable interest rates are hardly
inconsistent policy objectives.!®

For another view, see Bryvon Higgins, “Should the Federal

Reserve Fine Tune Monetary Growth?” Federal Reserve Bank
of Kansas City Economic Review (January 1982), pp. 3-16.
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