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interest rates in the United States are exceedingly high seem to be well
Justified. There is also strong evidence that there is a positive
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I. Introduction

In recent years real interest rates in the United States have risen
sharply and remained high relative to historical standards.1 Many ob-
servers have claimed that these high real rates have been transmitted
abroad and have lead to high real rates in the rest of the industrial-
ized countries. Concern over the level of real rates has been widespread
in the analyses by economic policy makers both in Europe and in the
United GStates. The current focus on the high worldwide level of real
interest rates and their effect on the economies of the world calls for
an econoﬁetric examination of the recent movements in real rates and the
degree of linkage between real rates in different countries,

Several attempts have been made recently to test whether there is
complete international linkage of real rates by testing for the equality
of real rates across countries (for example, Hodrick (1979), Mishkin
(1982), Mark (1982), and Cumby and Obstfeld (1984).,) These tests have
generally provided evidence against the hypothesis that real short ternm
interest rates in the industrialized countries have been squal during
the past decade. However they have not provided any evidence concerning
the extent to which real rates in the major industrial countries move
together over time,

In this paper we present evidence on several questions regarding
the movement in short term real interest rates in eight countries: Have
ex ante real rates outside of the United States been high during recent

years? Has there been a link between U.5. ex ante real rates and those

! Thie widely-noted change in the level of real rates in the U.5. has
been carefully documented by Huizinga and Mishkin (1984a),
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in other countries? Can this link be quantified? Have real rates within
Europe been more closely linked together than they are with real rates
in the United States? We also examine the issue of the equality of real
rates across these countries because our sample period contains data at
least two years more recent than in previous studies. These two yeirs
are important since they are characterized by extreme movements in real
rates and consequently including them should lead to conclusions that
are stronger and possibly different from previous work.

Determining the extent to which real interest rates in different
countries move independently of one another is important for issues
involving stabilization policy in general as well as for shedding light
of the recent policy debate., If real interest rates in an economy move
one-for-one with those abroad, an important avenue for monetary policy
to influence the domestic economy emphasized in many op&n @conomy macro-
economic models is removed. In many of these models, equality of real
rates fails due to relative price changes. Deviations from purchasing
power parity that are due to sticky prices give rise to indepandent real
interest rate movements in the models of Dornbusch (1976), Frankel
(1980), and Mussa (1983). Changes in the relative price of home goods
account for real interest rate movements in the intertemporal optimizing
model of Dornbusch (1983) and in the imperfect information model of
Stockman and Koh (1983). Obstfeld (1983) presents an intertemporal
maximizing model in which real interest rate differentials arise from
terms of trade changes. Deviations from uncovered interest parity are
hehind real interest rate inequality in other models. For example, the
portfolio balance models of Branson (1979) and Girton and Henderson

(1977) exhibit independent real interest rate povements arising from
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changes in the supply of outside assnts.2

In the next section we turn to the econometric methodology for
estimating ex ante real rates and testing the linkage between real rates
in different countries, We then produce estimates of real interest rates
in the \United States, Canada, and six European countries and test to
what extent real rate movements outside of the U, S§. are associated with
movements in the U.S. real rate. We also test the association of
European real rate movements with each other, Our basic finding is that
real rates have climbed dramatically from the 19708 to the 1980s in all
countries studied and that there is a significant positive association
between movements in U.5. real rates and those abroad. However, European
real rates typically do not move one-for-one with U.§8, real rates, still
leaving open the possibility that monetary policy can influence domestic
economic activity., The association of movements of European real rates
with weach other is not found to be any stronger than the association of

European with U.5, real rates.
I11. Methodology

For each country, the ex ante real interest rate (which we will
also refer to as the real rate) on a j period bond which is held for j

periods is defined from the Fisher (1930) squation as,s

2 For further references see the surveys of Frenkel and Mussa (1984)
and Obstfeld and Stockman (1984),

The methodology outlined here has been discussed more extensively in
Mishkin (1981, 1984) and Huizinga and Mishkin (1984a)., All returns,
inflation and interest rates in the analysis here are continuously
compounded so that the additional second order term is not needed in
equation (1),



(1) rrt'j = lt,J - ":,j
where,
rrt'j = the expectation at time t of the real return earned
by holding the j-period bond from time t to t+j,
lt,j = the nominal interest rate at time t on the j-period
bond, which equals the expected nominal return earned by
holding the bond from time t to t+j,
u:'J = the expectation at time t of the inflation rate in that

country from t to t+j.

This real rate is unobservable so that we are forced to work with

the observable, ex post real rate defined as,

{2) eprr, , = i, .- ®w

vJ t,J tyJ

where,

eprry ;" the realized real return on the j-period bond from
1

t to t+j,

T = the inflation rate from t to t+j in that country.

t, ]

Combining equations (1) and (2) the ex post real rate can be expressed

as
(3) oprrt‘J = rrt'J - (“t,j -7 '.) = rrt'J - tt,J
where,
€
£ L -7

j = the forecast error of inflation.

The underlying assumption behind the sconometric methodology used

here is the rationality of expectations in the bond market which implies

(4) E“t,j"t) 0



where,

’t = all available information at time t.

This condition implies that the forecast error of inflation €y is
L

unforecastable, that is, it is uncorrelated with any information avail-
able at time t.
The econometrician observes a set of variables Xt that are 1in-

cluded in the available information set ’t and are correlated with the

real rate rr . R logical choice for an estimate of the real rate is

t. i

t,3
the best linear predictor of rry j given Xt, that is the linear projec-

L

tion of rry j into Xt which we represent as

L}
() P(rrt,jlxt) E ti
The projection equation for rry j can then be written as

L
{6) rrt,j = ti + ut,j
where,
ut,j = the projection equation error, rrt,j - P(rrt‘JIXt),
which by construction has the property E(ut jlxt) = 0,
L

and substituting (é6) into (2) we obtain the regression equation,

. = + , - .= + )
(7) eprrt,J ti ut’J tt,J ti nt,J

Because eppr, j and Xt are observable, this equation is can be estimated
L

by ordinary least squares (OLS)., We can then use as our estimates of ex

.y the fitted values from the OLS

Fa)
ante real rates in each country, rry j
)

regression (7),

8 7 = ¥.%
"e,5 7 *tPoLs
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To understand the properties of the resulting estimates, there are
two important features of the error term of this equation, nt,j' that
merit discussion. The assumption of rational expectations implies that
the forecast error of inflation, ‘t,j' is uncorrelated with any informa-
is or-

tion available at time t which includes X Therefore,

£ Ty

thogonal to X, and by construction, Uy is also orthogonal to Xt. As is

t '

shown in Mishkin (1981), the resulting orthogonality of the error term,

Ny i with Xt then implies that estimating equation (7) by OLS produces
'

consistent estimates of the projection equation p's. This indicates

that, although we cannot observe the ex ante real rate rr we can

tyJ'
infer information about its relationship with variables known at time t
via ex post real rate regressions.

The usual case in the literature, that of non-overlapping data,
has j equal to {, so that the holding period and the observation period
are the same. On the other hand, in the wempirical analysis in this
paper, Jj equals 3 (one month observation intervals and three month
holding periods), so that the data will be overlapping. For example,
rrt'3 will be a three period return which equals the sum of the one
period returns in t, t+i and t+2, rrtﬂ'3 then overlaps rrt's because
both include the one period returns for t+1 and t+2,

In order to obtain confidence intervals around our estimates of
real rates, we nust have a consistent estimate of the variance-
covariance matrix of fOLS' Unfortunataely, the variance-covariance matrix
from OLS regressions reported by standard regression packages can be
very misleading when there is serial correlation in the nt,j error teram.
In the non-overlapping case where j=1, !t-l,l is realized at time t and

$0 is included in the available information set .t‘ The rational expec-

tations condition then implies that E(tt lItt_1 1) £ 0, implying that
¥ ¥
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£y will be serially uncorrelated. Even though the u, 4 error term does
¥ '

not have to be serially uncorrelated, 1if Xt includes most of the
relevant information used to predict the real rate, then the variance of

Uy 4 will be small and L will be dominated by the serially uncorre-
' '

lated movement of This means that Ny will be serially uncorre-
'

‘t'll
lated and the estimated variance-covariance matrix of will be consis-
tently estimated by OLS regression packages.

When the data are overlapping, as in our analysis hare where j=3,

4 .

then L is not realized until 3 periods in the future. hus, Ty 3
' '
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and Et-2,3 are not in the information set .t and can be correlated with
tt'3. This means that ‘t,3 will follow a second order moving average
process (MA(2)). Even if the ut'3 error term has small variation rela-
tive to ‘t,s then nt’z will be serially correlated, and the variance-
covariance matrix of ?bLS will be inconsistently estimated by OLS
regression packages.

Consistent estimates of the EBLS variance-~covariance matrix are
calculated with & method outlined by Hansen {(1982) and Cumby, Huizinga
and Obstfeld (1983), which allows for serial correlation in the error
term of rational expectations, regression equations. The estimates we
use here are similar to those used by Hansen and Hodrick (1980), but
they are more general because they allow for conditional heteroscedas-
ticity in the regression residuals. This is a particularly attractive
feature of this technique since the assumption of conditional heteros-
cedasticity is usually rejected in financial markets,

An accurate measure of the ex ante real rate using the methodology

4 Huizinga and Mishkin (19843,1984b) reject the hypothesis of condi-
tional homoscedasticity of inflation forecast errors for the United
States as do Cumby and Obstfeld (1984) for five countries, including
the United States.



described here requires that most of the relevant information for
predicting the real rate be included in Xt s0 that ut'3 is small. When
this is the case, nt’3 will have the time series properties of the
forecast error of inflation term, ‘t,3' Thus a diagnostic check of the
adequacy of the Xt specification is to see whether the residuals from
the ex post real rate regressions have the MA(2) time series process
implied by rational expectations for tt,3'

After obtaining measures of ex ante real rates in the both
European countries and the United States, we want to test whether there
is a linkage between the European real rates and the U.S. real rates and
to test the international equality of real rates. We construct a test of
this linkage as follows. Consider a regression of the ex ante real rate

in country m on the U.S. real rate,

(9) rry o= 4 rmrrUS

.+
t T

by

The hypothesis that real rates in the U.8, and those abroad are fully
linked implies v = 1 while the hypothesis that there is no link between
U.S. real rates and European real rates implies that v = 0. Equality of
real rates between the U.S. and country m implies that v = | and a = 0,
Because these ex ante real rates are unobservable, this regression
equation cannot be estimated. Using the expression for the ex post real

rate in equation (3), we can rewrite equation (9) as:

+ rmEUS

n m
t,J tyi

m us
{10) eprrt'j E g+t 7 eprrt’j + “t,j €

Because the ex post real rates for country m and the U.S. are observ-

able, this equation can be estimated. However, the error ternm of this

equation is not orthogonal to the explanatory variable, lprrgsj, because
1

eprrt'sj is realized only at time t+j and is thus likely to be correlated
]
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with the inflation forecast error terms. McCallum (1976) pointed out
that consistent estimates of this equation could be obtained by estimat-
ing it with instrumental variables, provided the instruments are in the
available information set ’t 80 that the instruments will be uncorre-
lated with the expectation errors, ‘:,j and ‘E?j'

requires that the instruments be uncorrelated with v, T the disturbance
'

Consistency also

in (9). This disturbance is, by construction, the part of movements in
the real rate in country m that is not explained by movements 1in the
U.8, real rate. Therefore, the instruments should exert no additional
influence on the real rate in country m apart from their influence on
the real rate in the U.S.5

However, if the data are overlapping so that the ¢'s and hence the
error term of the equation are serially correlated, then the McCallunm
procedure will not lead to consistent estimates of the estimated
parameters’ standard errors and misleading inference can result. The
golution to this problem is to use the two-step, two stage least squares
(2525LS) procedure developed by Cumby, Huizinga and Obstfeld (1983). Not
only does this procedure provide consistent estimates of the covariance
matrix of the coefficient estimates when the error is serially corre-
lated or conditionally heteroscedastic, but it produces more efficient
parameter estimates as well.6 There are two criteria for choosing the

instruments to be used in this procedure, First, the instruments must be

3 The instruments in our empirical analysis are U.8., nominal interest
rates, past U.5. inflation rates, a constant term and a time trend.
These instruments should satisfy the criteria described above.

In the special case where the number of parameters to be estimated
is equal to the number of instrumental variables, two-step two stage
least squares reduces to McCallum's instrumental variables estimator
with the correct standard errors and hence provides no gain in
efficiency.
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in the available information set ’t in order to achieve consistent
estimates. Second, the instruments should have good explanatory power
for the ex post real rate on the right-hand-side of the gquation so that
the power of the test is as high as possible. A natural choice for
instruments are then the variables in Xt that have been found to predict
the U.S. ex post real rate well.

In summary: measures of real interest rates when the data are
overlapping, as in the empirical analysis of this paper, can be obtained
by estimating ex post real rate regressions with ordinary least sguares
and using the fitted values as estimates of the ex ante real rates.
Correct statistical inference requires that the standard errors of these
estimates be corrected for the serial correlation due to pverlapping
data using the 252SLS procedure outlined by Cumby, Huizinga and Obstfeld
(1983). Tests of the linkage between U.S. and European real rates can be
conducted by estimating a regression of the European country’s éx post
real rate on the ex post real rate in the U.8. with the 25258LS technique

using as instruments the same variables that were used to estimate the

measures of the real rates.

111. The Data

In this paper we study short-term real interest rates in the suro
deposit and domestic money markets using monthly data €rom June 1973
until December 1983 +for eight industrialized countries: the United
States, Canada, the United Kingdom, Italy, the Netherlands, France, West
Germany and Switzerland. Since capital controls, both actual and poten-
tial, may drive a wedge between onshore money market interest rates and

the corresponding euro deposit rate, we examine both of these interest
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rates in our tests here. We have chosen to examine real rates calculated
using changes in the consumer price index (CPI) as the relevant measure
of price inflation since this is the most reliable price index available
tor the countries in our sample. We study three-month real interest
rates on euro deposits and domestic money market instruments because the
timing problem of the inexact dating of the monthly price indices is
somewhat lessened by looking at real interest rates of maturities longer
than one month.7 The time period is chosen to begin shaortly after the
onset of generalized floating exchange rates and to include the most
recently available data.

The dating convention is as follows. The ex post real rate at
month t is the actual real return on a three-month euro deposit or
domestic money market instrument held from the end of that month to
three months in the future: for the observation in January, it is the
real return from January 31 until April 30, For weach country, the ex
post real rate is constructed by subtracting the continuously compounded
inflation rate for that country from the continuously compounded nominal
return on the euro deposit or money market instrument denominated in
that country’'s currency.

The three-month eurocurrency deposit rates come from a variety of
sources. Prior to January 1976, the euro rates are taken from Data
Resources, Inc. for the United States, Germany, and Switzerland and from
the Weekly Review of the Harris Bank of Chicago for the remaining
countries., Following January 1974, all rates (except the euro lira rate)
are taken from Morgan Guaranty Trust's World Financial Markets. The

money market rates are taken from Morgan Guaranty Trust's World Finan-

7 See Mishkin (1981).
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cial Markets. These are representative three-month rates measured at or
near the end of the month. Interbank rates are used for France, Germany,
Italy, the Netherlands,B Switzerland, and the United Kingdom. For Canada
three-month prime finance company paper is used and for the \United
States three month prime industrial paper is used.

The consumer price index for each country except the United States
are obtained from the International Financial Statistics (IFS) tape
(line 44). The U, 5. consumer price index is the CPI-UX1, which uses the

new rental equivalence procedure for measuring housing costs.9
IV, Measuring Real Rates in the Eight Countries

We employ a constant term, a time trend, the nominal interest

rate, i 3 and three values of lagged inflation, "t—3,3’ "t-6,3’ and

t

Ti_yp,3 &% oOur Xt variables in the regressions used to generate the ex
L]

ante real rate estimates.Io (The regressions for each country contains
only domestic variables.) There is quite strong evidence that the
stochastic structure of real rate movements in the United GBtates un-
dergoes a major shift sometime around the change in the Federal
Reserves's operating procedure in October 1979 (see Huizinga and Mishkin

(1984a)) and we find similar evidence of a shift in the stochastic

Prior to January 1977, three-month municipal loans are used.

This series is described more extensively in Huizinga and Mishkin
(1984a).

10 The programs used to perform all of the calculations in this paper
are available from the authors upon request.

1 pc Huizinga and Mishkin (1984a) point out, the breakpoint of October
1979 is somewhat arbitrary. It is entirely possible that the break-
point occurred somewhat before or after this date.
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structure for six of the other countries studied.11 Only in the GSwiss

case are we unable to reject the null hypothesis of stability at stand~
ard significance levels., In the case of the United Kingdom, the sample
is split at the beginning of the Thatcher government in June 1979. For
the other european countries the beginning of the European Monetary
System in April 1979 is chosen as the break point., The estimated real
rates for each country are thus constructed from a separate regression
for each of the two sub-periods.12

Before looking at the estimated real rates obtained from these
regressions, we should first look at the autocorrelations of the
residuals, reported in Table {. Because there may be spurious
seasonality of the ex post real rates,13 the small but significant
autocorrelations at lag twelve are not of great concern. What is more
important is the fact that, except for the autocorrelations at the
seasonal lags, there are rarely significant autocorrelations at lags

greater than 2, Since X, does not include lagged values of the ex post

t
real rates, this provides some indication that enough relevant informa-
tion is included in X, so that the u are small relative to « and
t t,3 t,3
that our estimates of the real rates will be reliable,
Figures 1 through 8 display the estimated real rates using the
consumer price index for the eight countries studied here for domestic

money market instruments.14 The heavy solid lines show the estimated ex

R e )

12 We have also split the sample period for all the countries at Oc-
tober 1979 and the results did not change appreciably.

I3 See Mishkin (1981).

14

We have not presented the estimated real euro deposit rates in the
interest of saving space. The estimates of the real euro rates were
similar to the estimates of the real domestic money market rates
except in the case of the French franc, as is noted below.
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ante real rates, while the lighter, dashed lines surrounding the es-
timated real rates provide 95% confidence intervals for these estimates
under the assumption that the variances of the forecast error term,
Et,3' are large relative to the variance of ut’3.15

The estimated real rates for the U.S. in Figure 1 exhibit a sharp
change in behavior after 1979, having a substantially higher level and
increased volatility., The U.S. real rates were low from the middle of
1973 until October 1979, have a substantial rise after the change in the
Fed policy regime, a brief decline in the middle of 1980 when nominal
interest rates decline temporarily, and a sustained period of high real
rates thereafter. An important finding here is that in the 1980s real
rates in the U.§S. have approached 10% at an annual rate, a level un-
precedented in the post war period, and they remain gtatistically sig-
nificantly different from zero continuously from 1981 through 1983, The
only period in U.S. history where real interest rates appear to be as
high was during the tontraction phase of the Great Depression.16 Com-
plaints that real interest rates in the United States are exceedingly
high seem to be well justified.

The estimated real rate for Canada seems to follow the U.5. pat-
tern reasonably closely, although Canadian real rates are actually
declining from mid 1979 to mid 1980, when they begin their big rise. The
U.K. real rates start their climb in late 1979 coincident with the rise
in the U.S. real rate, but are significantly positive only after August
1981,

The +formulae for the standard error bounds are given in Mishkin
(1981). This assumption on the relative importance of the two conm-
ponents of the composite error term in equation (7) is supported by
the correlogram of the residuals in Table 1.

16 coe Mishkin (1981)
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The Italian and Dutch real rates do appear to be higher on average
in the 1980s than in the 1970s, but they both have a brief period in
late 1976 when they are particularly high. The timing of the real rate
movements for these countries also does not appear to be as closely tied
to real rate movements in the U.S. The increase in real rates in the
Netherlands occurs in 1978 with substantial upward and downward move-
ments thereafter. The Italian real rates have a very sharp decline and
rise in late 1979 and in early 1981 the real rates are near zero.

The German and French real rate movements are particularly inter-
esting. Although German real rates do rise in late 1979 as U.8. real
rates do, the rise is much smaller. The major climb in German real rates
does not begin until late 1980, several months after the U.S. increase.
The increase in the French real rates is even more delayed. French real
rates remain quite low until early 1981, hovering around zero. An in-
crease then occurs, taking the real domestic money market rate rate to
approximately 6%.17

The GSwiss real rates do appear to have a somewhat different pat-
tern from the other real rates we have been looking at. Although there
is a rise in Swiss real rates which reach their highest levels in 198¢,
the extent of the rise is much less than in other countries, and they
are only statistically significantly different from zero for & one year
period in 1981, The amount of variation in Swiss real rates seems to be
gmaller than in other countries. In addition, the climb in real rates in
Switzerland begins in early 1979, well before the increase in U.5. real
rates.

The real rate on euro French franc deposits shows a very similar
pattern, although we do see the effect of capital controls. The real
euro rates rise much less than the real domestic money market rates,
reaching a level of over L5%.
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The general conclusions from these estimates of real rates in the
eight countries is that they all show a tendency to have higher real
interest rates in the 1980s than in the 19705.18 However, there are
differences in the timing and extent of real rate movements in these
countries. In light of the sometimes substantial confidence intervals
around the real rate estimates, we need to examine more closely the

degree to which real rates in different countries move together. We

conduct statistical tests on this issue in the next section.,

V. Testing the Linkage Between Real Rates

Table 2 contains the first set of results on the degree of interna-
tional association of real rates obtained from the regression of the
real rates in the seven countries on the real rate in the United States.
0f particular interest in these tables is the coefficient r which
describes the amount of movement in & country’'s real rate for a given
movement in the U.S. real rate. We test three hypotheses about real rate
movements between the U.§5. and these other countries. The first is that
real rates are fully linked internationally (r = 1)j the second is that
there is no linkage between real rates in different countries (r = 0).
The third is that real rates are equal across countries (¢ = 0 and r =
1.

Panel A contains the results on euro deposits and Panel B the
results on domestic money market instruments. In general the evidence is
not favorable to either the hypothesis that real rates are fully linked

Mishkin (1984) opresents estimates of ex ante real rates for the
countries studied here but his sample ends in the second quarter of
1979, His estimates therefore do not include the widespread dramatic
increase in real rates we find here.
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or to the hypothesis that no international linkage exists. For both the
euro deposit rates and the domestic money market rates, the hypothesis
of no linkage (r = 0) can be rejected at the five percent level for all
countries except Bwitzerland, The hypothesis of full linkage (r = 1) 1is
rejected at the five percent level for four countries for both instru-
ments studied. In all cases the r coefficients lie between 0 and 1.
Canada has the highest coefficients, which are gquite close to 1, espe-
cially for the domestic money market real rate. Germany has coefficients
around .4; and Switzerland has the lowest coefficients which are below
.3, The remainder of the countries have coefficients between .5 and .8
19

Table 2 also contains the Xz statistics for the hypothesis that
real rates in each country are equal to real rates in the U.S. The
hypothesis of real rate equality is rejected in all cases but France for
the three-month euro rates and in all cases but Canada for the domestic
money market rates.20

In general then it appears that while real rates in all of the
countries studied exhibit a statistically significant association with
U.8, real rate movements, this linkage is not complete, We then would
want to ask whether there is a close association among real rates in the
European countries? We explore this question by running regressions of

the ex post real rate in European countries on the West German ex post

It would also have been interesting to test the joint hypothesis
that all r's equal 0 and the joint hypothesis that all r's equal 1.
However, this did not prove to be computationally feasible,

20 The critical value for a XZ with 2 degrees freedom is 3.99 at the
95% level and 9.21 at the 99% level. It is interesting to note that
the rejections of real rate equality we obtain are stronger than
those obtained in the bilateral tests in Cumby and Obstfeld (1984)
except in the case of Canada.
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real rate using the techniques outlined in Section II.

The results $rom these regression can be found in Table 3, which
gives roughly similar results to those we §ound in Table 2. The associa-
tion between European real rates and West German real rates appears to
be no closer than the association of European real rates with U.S. real
rates. The r coefficients are no closer to one and the Swiss coeffi-
cients continue to be the lowest. It is also interesting to note that
real rates in the the EMS countries are no more closely related to
German real rates than are real rates outside of the EMS. The standard
errors of the r coefficients are generally larger than those in Table 2,
5o that although we see significant rejections of both hypotheses that

= 0 or 1, these rejections are not as frequent.

VI. Conclusions
In this paper we demonstrate that real interest rates have risen
significantly in recent years and have been considerably higher since
1980 than during the 1970s. This increase in the general level of real
rates has occurred in Canada and gseveral european countries as well as
in the United States. We also find that there is a significant positive
correlation between real rate movements in the United States and those
in seven other industrialized countries and that the degree of interna-
tional linkage in real rates, while significantly positive, is also
significantly less than complete. In addition, the evidence suggests
that real rates within europe are not more closely linked with ane

another than they are with U.S. real rates.
Recent claims that real interest rates are currently at levels
unprecedented in recent history receive strong support from our findings

that real rates have increased significantly. In addition, our evidence
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that there 1is a significant positive association between real rates in
the United States and those in other countries is consistent with the
frequently advanced argument that high U.S. real rates have been trans-
mitted abroad. However, it should be emphasized that, while consistent
with these arguments, our estimates provide no evidence on the direction
of causation of real rate movements: they do not necessarily imply that
high U.S. real rates have caused high real rates elsewhere.

The evidence we present also points to significant independence 1in
real rate movements in the countries in our sample, a point that has
received little attention in recent discussions. This finding of a less
than complete linkage in real rates has important implications for
questions concerning the ability of domestic stabilization policies to
influence the economy by affecting real interest rates. Our evidence is
consistent with models that, for example, allow monetary policy to have
real sffects. However, since we do not provide evidence on the source of
these significant differences in real rates, our results cannot rule out
models in which money is neutral and real rate differences arise due to

relative price movements resulting from real shocks to the economy.



-20=

REFERENCES

Branson, W.H. (1979), "Exchange Rate Dynamice and Monetary Policy", in
A, Lindbeck (ed), Inflation and Unemployment in Open Economies, (Amster-
dam: North-Holland.)

Cumby, R.E., J. Huizinga, and M., Dbstfeld (1983), "Two-Step Two-Stage
Least Squares Estimation in Models with Rational Expectations", Journal
of Econometrics, 21: 333-333.

Cumby, R.E. and M., Obstfeld (1984), "International interest-Rate and
Price-Level Linkages under Flexible Exchange Rates: A Review of Recent
Evidence", 1in J.F.0. Bilson and R. Margton (eds) Exchange Rates: Theory
and Practice, Chicago: University of Chicago Press for the NBER,
forthcoming.

Dornbusch, R. (1976), "Expectations and Exchange Rate Dynamics", Journal
of Political Economy B4: 1161-1176.

Dornbusch, R. (1983), "Real Interest Rates, Home Goods, and Optimal
External Borraowing, Journal of Political Econanmy, 91: 141-153.

Fisher, I. (1930), The Theory of Interest, (New York: Macamillan).

Frankel, J.A, (1979), "0On the Mark: A Theory of Floating Exchange Rates
Based on Real Interest Differentials”, American Economic Review 69: 610-
622,

Frenkel J.A. and M.L. Mussa (1984), "Asset Markets, Exchange Rates and
the Balance of Payments", in P. Kenen and R, Jones (eds), Handbook in

International Economics, (Amsterdam: North Holland, forthcoming).

Girton, L. and D. Henderson (1977), “Central Bank Operations in Foreign
and Domestic Assets under Fixed and Flexible Exchange Rates", in P.B.
Clark, D. Logue, and R. GSweeny (eds), The Effects of Exchange Rate
Adjustments, Washington, (U.S. Government Printing Office).

Hansen, L.P. (1982), “Large Sample Properties of Generalized Method of
Moments Estimators", Econometrica, 50 1029-1054.

Hansen, L.P. and R.J. Hodrick (1980), "Forward Exchange Rates as Optimal
Predictors of Future Spot Exchange Rates", Journal of Political Economy,
88: B829-853.

Hodrick R.J. (1979), "Some Evidence on the Equality of Expected Real
Interest Rates Across Countries", Working Paper, Carnegie-Mellon Univer-
sity.

Huizinga, J. and F.S. Mishkin (1984a), "Inflation and Real Interest
Rates on Assets with Different Risk Characteristics", Journal of
Finance, (May).

Huizinga, J. and F.5. Mishkin {1984b), "The Measurement of Real Interest
Rates on Assets with Different Risk Characteristics", Working Paper,
University of Chicago.



-21-

McCallum, B.T. (1976), 'Rational Expectations and the Natural Rate
Hypothesis: Some Consistent Estimates", Econometrica 44: 43-52.

Mark, N. (1983), "The International Equality of Real Interest Rates,
Working Paper, University of Chicago.

Mighkin, F.8. (19811, "The Real Interest Rate: An Empirical
Investigation", in K. Brunner and A.H. Meltzer (eds) The Costs and

Consequences of Inflation, Carnegie-Rochester Conference Series on
Public Policy, Vol. 5. (Supplement to the Journal of Monetary
Economics).,

Mishkin, F.S. (1982), "Are Real Interest Rates Equal Across Countries:
An Empirical Investigation of International Parity Conditions", National
Bureau of Economic Research Working Paper no. 1048.

Mishkin, F.8, (1984), "Real Interest Rates:t A Multicountry Empirical
Study", Canadian Journal of Economics, forthcoming.

Mussa, M.L. (1982}, "A Model of Exchange Rate Dynamics", Journal of
Political Economy, 90: 74-104,

Obstfeld, M. (1983), "Intertemporal Price Speculation and the Optimal
Current Account Deficit", Journal of International Money and Finance, 2:
§135-145.

Obstfeld, M. and A.C., Stockman (1984), "Exchange Rate Dynamics", in P.
Kenen and R, Jones (eds), Handbook in International Economics, (Amster-
dam: North-Holland, forthcoming).

Stockman, A.C. and A.T. Koh (1982), "Models of Business Cycles in Open
Economies", Working Paper, University of Rochester,



Table 13

A. Three Month Eurocurrency Deposits

Country

1
Us  0.69
CA 0.66
UK 0.73
ND  0.57
IT 0.65
FR  0.73
WG  0.60
SW 0.74

2

0.26

0.34

0.31

0.38

0.2

0.32

0.11

0.41

3

-0l04

0.03

-0|05

-0l04

-0l22

-°l09

-0l22

0.04

~0.04

0.03

-0.08

-0-10

-0.28

-01 23

-0|18

'0-04

Lag

S

-0|02

0| 02

0.0

-0l13

-0l16

-0.21

'0-04

=0.04

-0l03

0I02

0.08

-0.05

0.03

-0l10

-0l02

-0l01

B, Domestic Money Market Instruments

Country

1
us 0,648
CA  0.66
UK 0.72
ND 0.56
IT 0.70
FR 0.74
WG 0.60

SH

0.71

0.23
0.34
0.32
0.38
0.21
0.34
0.09

0,33

-OIOB

0.04

-0,03

-0.04

-0.20

-0.0é8

-0l25

-0l02

-0108

0.06

~0.08

-0l09

-0| 28

I"0| 19

-0l19

-0.06

Lag

3

-0.03

0.02
-0.02
-0.13
=0.16
-0.18
-0.0%5

-ol 04

-0.03
0.02
0.02

-0,08

-0.02

-0.08

-0.01

-OIOB

Autocorrelations of

-0.16
0.04
-0,05
0.03
0.01
-0.07
~0.13

_0l°4

=0.13

0.04
-0.07

0.02
-0.02
f0.0E
~0.13

-0l17

Residuals

_0l22

0.08

-0l22

0.07

-0l07

=0.08

-0l17

-0.04

-0.20

0.08
-0.22

0.0é6
-0.14
-0.12
-0.18

-0|22

-0l12

0.03

-0.,33

_0|07

-0.19

-0l09

0,17

—0l01

~0.13

0.03
=0.,31
=0.08
-0.24
-0.13
-0.17

-0.1%5

10

0.05
-0.06
-0.32
-0.15
-0.17
-0,01
=0.10

0| 06

10

0.01
=0.,06é
-0.31
-0.13
-0.14
~0.06
-0.08

-0.01

11
0.12
~0.11
=0.21
-0.19
-0.09
0.04
=0.06

0,03

11
0.06
-0.11
-0.19
-0.20
0.03
0.03
-0.03

0.03

12

0.05

-0.10

-0.10

-0.11

-0102

0.08

-0.10

-0103

12
0.03
=0.10
-0.09
-0.11
0.12
0.08
-0.05

0.04



Tablé 2: The Link with U.S. Real Interest Rates
Consumer Prices
(June 1973 - December 1983)°

A. Three-Month Eurocurrency Deposit Rates

Country o Y Test of Equaligy
of real rates
(a=0, r=1)

Canada -. 0013 ., 8585 13,50
(.0010) {,0084)

United -, 0035 . 3544 22.28

Kingdonm (.0042) (.2865)

Netherlands .0001 . 9275 375.53
(.0010) (,0435)

Italy 0024 . 5416 8.72
(,0027) (.1923)

France . 0009 7541 4,33
(.0013) (.1159)

West . 0020 . 4281 B6.18

Germany (.0010) (.0773)

Switzerland L0026 . 0703 123. 44

(.0012) (,1024)



B, Domestic Money Market Interest Rates

Country [ 4 Test of Equaligy
of real rates
(a=0, r=i)

Canada L0005 .9128 1.67
(.,0008) {.0674)

United -, 0063 7673 22.01

Kingdam (.0033) (.28%53)

Netherlands L0010 5178 241,36
(,0009) (.0434)

Italy -. 0032 6370 g89.85
(,0022) {.1477)

France -, 0028 .5814 55.41
{.0007) {(.0940)

West 0037 L4373 38.951

Germany (.0010) {,0915)

Switzerland L0023 1635 73.97
{.0009) {.1043)

The regressions begin in January 1976 for the Swiss money market inter-
est rates. Standard errors are in parentheses. The instruments used in
all cases were a constant, inflation and money growth over the previous
quarter in the United States, the nominal interest rate in the U.S., and
a time trend. These variables are also included multiplied by a dummy
variable that is set equal to zero prior to October 1979 and one there-
after.

bDistributed as X2(2) under the null hypothesis. The critical value at
the 5% level is 5.99 and at the 1% level is 9.21.



Table 3: The Link Among European Real Interest Rates
Consumer Prices
(June 1973 - December 1983)°

A. Three-Month Eurocurrency Deposit Rates

Country o Y Test of Equaligy
of real rates
(=0, r=1)

France .0032 . 5668 56.09
(,0018) (,3035)

Switzerland .0003 . 1288 213.34
{,0014) (.1146)

Netherlands 0021 49468 26.88
(.0007) (,1014)

Italy . 0052 . 3531 13.30
(.0019) (,1778)

United . 0021 . 1538 15,44

Kingdom {,0035) (.2762)

B. Domestic Money Market Interest Rates

Country o Y Test of Equaligy
of real rates
(=0, r=1)

France -.0013 . 2395 56.09
(.0014) (.1460)

Switzerland 0004 . 1254 758.12
(.0005) (.0419)

Netherlands 0025 3776 32.73
(.0011) (.1408)

Italy -.0063 7913 39.94
(.,0016) (.1594)

United -. 0011 1210 ' 29.41

Kingdom (.0033) {.2431)

“The instruments used in all cases were a constant, inflation and money
growth over the previous quarter in West Germany, the nominal interest
rate in West Germany, and a time trend. These variables are also in-
cluded multiplied by a dummy variable that is set equal to zero prior to
April 1979 and one thereafter.
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