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WHY INTEKEST RATES REACT TC MONEY ANNOUNCEMENTS
An Explanation from the Foreign Exchange Market*
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When the Fed announces a money supply greater than had been expected, interest rates rise. Why?
One explanation is that the market raises its estimate of the future rates of monev growth and
inflation. and bids up nominal interest rates. We offer contrary evidence: on such davs the dollar
appreciztes, not depreciates. An alternative explanation i. .nat the market perceives the change in
the money stock as a transitory fluctuation that the Fed will reverse in the future The anticipated
future tightening rasses today’s real interest rate, causes a capital inflow. and appreciates the dollar.
the result in fact observed.

1. Introduction

One striking empirical regularity in recent vears has been the tendency for
interest rates to rise on Fridays when the Fed announces an increase in the
money supply greater than had previously been expected.! One explanation of
this phenomenon is that the market interprets such an announcement as an
indication that the Fed has raised its target money growth rate, and the market
accordingly expects higher inflation and so drives up nominal interest rates.
We offer empirical evidence against this explanation: when the monev supply
announcement is greater than expected. the value of the dollar in terms of
foreign exchange is observed to rise as well.? If the market were to raise its
expectad inflation rate, one would expect a negarive effect on the demand for
U.S. money, and thus on the value of the dollar.” not a positive effect.

*The rdea for thas paper onginated i a comment made by Ronald MceKinnon o sne of the
authors in 1978 We are also indebted to, among cthers, Monev Mark t Sernvices, Inc, for their
weekly survey data on money supply expectations, and to the Naton. | Science Four daton for
rescarch support under Grant no SES-R007162

'"This effect has been documented by Grossman (1981) and many oth r. See Engel ad Frankel
(1982} for further references.

*Subsequent o our paper, Cornell (1982) has written a sirmlar pape  that makes this puoint

' The negative effect of expected mflation on the current value of the domestic currency 1s shown
most simply in the flexible-pnice monetany model of Frenkel (1976)
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If the explanation for the higher nominal interest raie is not an increase in
the expected inflation rate, what is it? As a matter of definition, the only
alternative possibility is that it is an increase in the rea/ interest rate. The
natural exj:lanation for an increase in the real interest rate is that the market
believes that the change in the money supply is not due to a change in the
Fed’s target but rather to a disturbance in money demand or the banking
system, a disturbance that the Fed can be expected to reverse in the near
future. A variety of models that allow variation in the real interest rate would
lead one to expect that a future monetary contraction would have the effects
observed: an increase in the real interest rate and - as a result of a capital
inflow from abroad - an increase in the value of the dollar.*

In section 2 of this paper we put forth one specific example of a model that
allows variation in the real interest rat¢ and predicts the effect on the exchange
rate: that is in fact observed. The model is a generalization of Frankel's (1979)
synithesis of the Frenkel (1976) and Dornbusch (1976) versions of the monetary
approach to exchange rate determination. The reader who is willing te accept
the intuitive argument is encouraged to skip directly to the empirical results in
section 3.

2. A model of the exchange rate’s dependence on monetary tightness

In this section we illustrate briefly how the exchange rate jumps in response
to changes in the perceived future path of monetary policy, in a particular
model where goods prices may be sticky. When announcements of unex-
pectedly large money supplies are interpreted as increases in the Fed's target
mongy growth rate, the exchange rate - defined as the price of foreign cur-
rency - increases, i.e., the dollar depreciates. When such announcements are
interpreted as transitory deviations bringing future contraction, the exchange
rate falls, i.e., the dollar appreciates.

We begin with a Cagan-type money demand equation:

m,—p,= —N\i, +a,. (1)

Here m and p are the logs of the money supply and price level, i is the very
short-term interest rate and a, represents the influence of real income and other
exogenous shifts in money demand.

We allow prices to be sticky, to be prevented from jumping at a moment in
time. Thus purchasing power parity may not hold in the short run. Prices
adjust to excess demand over time, so PPP holds in long-run equilibrium:
§,= P, where § is the log of the equilibrium exchange rate, p is the log of the
domestic equilibrium price level, and the log of the foreign equilibrium price

*Dornbusch (1976) is the most elegant such model.
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level is exogenous and normalized at zero. p 1s in turn defined by the stable
rational expectation solution to

i, ~p,= ~NE,p,, .~ b +i*] +a, (2)

where E, 5, ., — p, is the equilibrium inflation rate expected at time ¢ and * is
the foreign interest rate, also taken to be exogenous. This is a logical way to
determine p, because it is the way we would determine p in a flexible-price
world. Soiving for  through the method of recursive substiiution:

..___‘1 i( A \)TF( _ )+ Ai* 3)
P=iva e \Tax) B mde ) T (-

We see that p, is an indicator of how expansionary the entire future path of
money supply is expected to be relative 1o money demand. In the special case
in which goods prices are perfectly flexible. p = p and eq. (3) alone would give
us the effect of monetary expectations on », and therefore on s. Expectations of
future expansion wonld cause p and therefore s to increase. and vice versa for
expectations of future contraction.

Now we are going to see how changes in the observable p, are reflected as
changes in the observable s, in the casc where goods prices are stickv. We
assume the price level adjusts gradualiy to an excess demand function. plus a
term for the equilibrium inflation path. It can be shown [see. e.2.. Frankel
(1979). Engel and Frankel (1982)] that this assumption along with rational
expectations implies

Es,..=-5=0(5-5)+ES5. , -3,. (4)

i.e., exchange rate expectations take a regressive form. In the long-run equi-
librium. when § - 5 = 0, the spot rate s is of course expected to increase at the
rate of the equilibrium spot rate §, which will be the same as the rates of
increase of the equilibrium price level (by purchasing power parity) and money
supply (by money demand homogeneity). But in the short run, if the syot rate
exceeds whar the market considers its equilibrium path (§ —s < Q). then the
currency is thouga to be ‘undervalued’, and is rationally expected in the future
o appreciate (E.s,, | = 5, < 0) relative to the equilibrium path,
Our final assumption is uncovered interest parity:

® . o — S
F=Es s (3}

i, =1
Return to the money demand function (1). An announcement of monetars
growth at time ¢, as opposed to the event itself over the preceding period. does
not change the money supply, or the price level or real money demand. so it
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does not change the very short-term interest rate /.. Thus, by (5) it does no:
change expected depreciation. So, taking the changes in (4):

0=0((5—5)-(s,~ 50)) +(E oy —Ep§) =05, - 5i)s (4°)

where we are using ¢ to denote the value of a variable the instant before the
announcement.” We are interested in the change in the current spot rate
induced by the announcement. Using (4°) and long-run PPP we have

o1 _ _ _ _
$=8=p— P + E[(Elpt-i'l _Pl)"(E:"le _pt')]‘ (6)

The =xpression in brackets is the revisi .n in the market’s expected equilibrium
inflation rate. From (2), since m,, i* and a, are tied down:

ﬁt—p—l'—_'-A[(El.ﬁIJrl_ﬁr)—(Et'ﬁ!-f]_ﬁl')]‘ (2’)
We combine (2°) and (6):
s,—-s,.=(1 + I/Ao)(ﬁlap-l')‘ (7

Eq. (7) is the promised resul that revisions in p, which we have established
as an indicator of the expected future path of monetary policy, cause jumps in
the spot rate. The equation is a generalization of Dornbusch’s celebrated
overshooting result, that an unanticipated increase in the money supply causes
an equilibrium increase in the exchange rate of the same percentage, and in
addition causes the current exchange rate to overshoot its equilibrium by 1 /6.
We could stop here. If the announcement of an unexpectedly high money
supply induces the public to raise its expectation of future money supplies
relative to money dernand, a sudden increase in s, will tell us so. On the other
hand, if the announcement induces expectations of monetary contraction in
the near future, a sudden fall in s, will tell us so.

To make these two alternatives more concrete we now consider the two
particular money supply processes described in section 1. Both involve a target
path for the money supply with growth rate p,:

m,=m, |+ u,. (8)
In both cases we also assume that a, fcllows a random walk.
“Between 1 — 1 and ¢’ the money supply changes occur and the money demand errors occur. The

announcement is mude at 1. The symbol ¢’ is a levice that designates the values of the variables
that would hold at time ¢, if no monev announcements had been made.
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Under money supply process ‘A’, the Fea succeeds in hitting its money
supply target weekly. but it keeps changing the target growth rate according to
a random walk:

m,=im,, (9a)
By= 4y +l’,. (]O&)

If we use this money supply process in €q. (3), we find that the announcement
of a money supply 1% greater than expected raises g, by A%:*

p.=p,=Am,— E.m,). (11a)

Intuitively, under money supply process A, the announcement of m, 1s inter-
preted as a one-for-one increase 1n the steady-state inflation rate, which
reduces steadv-state real money demand - or raises the equilibrium price
level - by thai amount times the semi-elasticity of money demand. From (7)

s,-s,:(-l—%M)(m,—E,.m,). (12a)

The announcement of an unexpectedly high money supply in this case causes
an immediate depreciation of the dollar.

Under the alternative of moncy supply process ‘B’, the Fed sticks to its
pre-set target growth rate p, but the actual money supply deviates from the
target due to unintended weekly fluctuations u,,

m,=m,+u,, (9b)

B= R (10b)

If we use this money supply process in eq. (3). we find that the announcement
of a money supply 1% greater than expected reduces j, by A /(1 + M)

20 S T%“X(m, - Epm). (11b)

Intuitively, under moncy supply process B, the announcement is interpreted as
requiring a one-for-one contraction in the following period. This tightening 1n

SWe have used the fact that (m, -~ E,..m,)= (a, - E,-a,). Presumably the market has already
used changes in the interest rate observed dunng the week to estimate money supply less money
demand. Still, the market gains information when the true monev supply is announced. When 1
does. the revisions in its estimates of money supply and money demand must be equal.
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expectations of monetary policy is reflected in a sudden fall in p,. From (7)

BRERY
(1 +A)

S, = 8§ = (m,— E,m,). (12b)
In this case, the dollar appreciates with the announcement of an unexpectedly
high money supply - the opposite from case A.

With either money supply process A or B, the nominal rate of interest would
increase with a higher-than-anticipated money supply announcement. [This is
demonstrated formally in the Appendix to Engel and Frankel (1982).] How-
ever, with process A it would be the inflation premium that would rise, while in
case B the real rate would jump. The two processes are only distinguishable by
their differing implications for exchange-.ate movements.

3. Empirical tests of announcement effects

The market of course reacts to the announced money supply in excess of
what was anticipated. The market’s anticipation is determined not only by past
money supply figures, but by many other factors as well. Any attempt to
measure expected money growth by, for example, an ARIMA model of the
money supply time series is unlikely to be accurate. 1t turns out that there is a
very convenient measure of the raarket’s opinion of what the Fed is going to
announce. Money Market Services, Inc., each week surveys sixty individuals
who make predictions of what the announcement will be. It is these survey
data that we use as our measure of expected money growth.

It would add to the credibility of the survey numbers if they were unbiased
predictors of the actual money supply announcements. Grossman (1981) has
recently shown that the Money Market Services forecasts are unbiased for the
period September 1977-September 1979. Engel and Frankel (1982) perform
some tests on an updated time sample, which show that potentially useful
information, such as lagged forecast errors,” and the interest rate and exchange
rate on the morning of the money announcement, does not improve the
accuracy of the forecast. Thus, the survey members’ guesses of soon-to-be-
revealed money stock numbers seem to be unbiased and efficient with respect
to some obvious potential sources of information.?*

"The forecast error is the log of the actual announced money supply minus the log of the
predicted money supply. Money Market Serv ces supplied predicted changes in the money supply.
These figures were added to the current revised figures for the previous week to get the predicted
new money supply.

*In light of the finding that the survey data appear to be unbiased predictors of the actual money
supply. one might be tempted to assume rationality of expectations, and to examine the actual
money supply process directly. However, the announcement effect depends on interplay of monev
supply end demand. Simultancous estimation of money supply and demand equations might be
another way 1o answer the question.
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Before we examine the effects of the monetary announcements on interest
rate and exchange rate changes, we should pause to consider why we are
treating the monetary forecast errors as the independent variable. If our
observations of the financial variables are taken close enough in time, before
and after the announcement, then we can hope that the changes are explained
largely by the announcement effect. However. we will certainly not get a
perfect fit; other factors will contribute to the changes. The question is whether
the errors that do intervene in the relationship are independent of the mone-
tary forecast errors. There is a reason to believe that they are: both the
announced money supply figures and their forecasts as measured by Monev
Market Services are predetermined, by several days. at the time that the
announcement is made. A claim of econometric exogeneity on the part of the
monetary forecast error can be supported by a Granger causality test. A
necessary condition for monetary forecast errors to be exogenous with respect
to a particular variable is that, after taking account of the information in the
lagged forecast errors, the variable in question does not help predict the
forecast error. Table 1 shows that neither the interest rate nor the exchange
rate Granger-causes the monetary forecast error.

Having confirmed the desirable properties of the monetary forecasts, we now
proceed to the main results of the paper. Table 2 attempts to confirm the
erpirical regularity on which the paper is predicated: the positive dependenc:
of interest rate change on monetary announcements. The interest rate is the
one-month Eurodollar rate, and we look at the change from 10 a.m. on the da-

Table 1

Causality Test. Dependent vanable: MFE, = logarithmic monetary forecast error at 1. Independen
variables: MIN, == 1-month Eurodcllar rate on moming of day r, MEX, = log New York marke!
bid exchange rate on morning of day ¢.?

¢ MFE, MFE, MFE, MFE, MIN, MIN. R DW

00073 - 0154 -0024 -0038 0089 002  -004l
00033)  (0.108) (0115  (0.116)  (0112) (0.059) (00K}
M

MIN  MIN , MIN { MIN ,

S 0064 -0002 0086 0030 Fo.R6)=1% 0115 199
(OB (00K (DOBY)  (QOSH)

. MFE | MFE . MFE | MEE o MEV , MEX .
00017 006Y  0U6S 00071 0083 DO 0 084
(0.0038) (0.107; (0.109) {0.109) (0.106) (VU7 IXTARY
{2)
MEX , MEX , MEX  MEX ,
0140 -00060 - 0054 00019  Fle.sey=144 0121 200
(0.053)  (0.055)  (0.054)  (0.058)

*Sample period: October 1979- August 1981,
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Table 2
Dependent variable: One-day change in Eurodollar rate.
i{—cércssion ,
technique MFE D.Ww. p R-
(1) OLS 0.236 1.099 0.007
(0.138)
(2) CORC 0.162 (456 0.206
(0.11y (0.091)
Table 3
Dependent variable: One-day change in log exchange rate.
lit;g;eésion ,
technique MFE D.wW R-
OLS 0393 1729 0.069

(0.145)

of the announcement (which is made at 4:15 p.m.) to 10 a.m. the following
day. The sample period is restricted to October 1979 to August 1981. (The Fed
changed its operating procedure on October 6, 1979. The purported aim of this
policy change, of course, was to enc.ble it to h:t more nearly its money growth
targets. Thus it seems appropriate to consider the post-October 1979 period
alone.) The coefficient in the regressions is positive, and, when estimated by
Cochrane-Orcutt, is significant at the 90% level. Somewhat stronger results
were obtained by Grossman using Treasury bill rates that were recorded at
3:30 p.m. and 5:00 p.m. on announcement days.

Table 3 presents the regression of the change in (the log of) the dollar /mark
exchange sate between 12:00 noon the day of the announcement and 12:00
ncon the following day, against the monetary announcement forecast error.
That is, table 3 tests eqs. (12a) and (12b) of section 2. The coefficient turns out
to be negative and highly significant. So, on days when the money supply
figures announced are greater than expected, the enrrency appreciates. This
supports money supply process A over B. More generally, it indicates that the
nominal inwrest rate rises because the real rate rises, not becausc of the
expected inflation premium.

4. Conclusion

The announcement phenomenon is a valuable tool for cutting through the
web of simultaneous causality that plagues much of empirical macroeconomics.
The negative effect that the announcements have on the exchange rate indi-
cates that the market believes that the Fed has been following a steady money
growth policy, at least since October 1979. When the money supply grows
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more rapidly than had been expected, the market assumes that the Fed will
reverse the error in the future, not that it kas raised its money growth target.
The exnectation of future tightening causes the interest rate to rise and the
exchange rate to fall.

The results of this paper also shed light on a second issue. It is sometimes
claimed that the real intcrest rate is constant, i.e., that fluctuations in the
nominal interest rate mostly consist of fluctuations in the expected inflation
rate. Within the framework of the model developed in section 2, the claim is
that the speed of adjustment @ is close to infinite. Prices are perfectly flexible.
Changes in the nominal money supply or expected inflation rate are reflected
immediately in the price level and real money supply. and thus have no effect
on the real interest rate. One way people have tested this view of the world is
to run a regression of the exchange rate against money supplies, real income
levels, interest rates and inflation rates. A significant negative coefficient on the
interest rate :ndicates a rejection of the view that prices are perfectly flexible
and that the real interest rate is constant [e.g., Frankel (1979)]. One difficulty
with this approach is that there are serious simultaneity problems with consid-
ering, the interest rate and expected inflation rate as independent variables.

The results in tables 2 and 3, when taken together, provide evidence against
the fexible-price view in a context free from simultaneity problems. Given just
the positive correlation of monetary announcements and interest rate changes.
one could rationalize the flexible-price model by arguing that unanticipated
money growth raises expected future money growth, as in money supply
process A, and thus raises expected inflation. Given just the negative correia-
tion of monetary announcements and exchange rate changes. one could
rationalize the flexible-price model by arguing instead that unanticipated
money growth generates the expectation of future contraction, as in money
supply process B. thus reducing expected inflation. But the two results taken
together can only be explained by granting a role to fluctuations in the real
interest rate. Once again: the money growth announcement causes the real
interest rate to rise, which explains borh the rise in the nominal interest rate
anc the fall in the exchange rate.
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