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STRACT

The Feldstein-Horioka finding, that national saving and investment have been
highly correlated in the past, has not been primarily due to econometric problems
such as endogenous fiscal policy; it has held up equally well when instrumental
variables are used. But the inflow of capital to the United States has been 5o large
in recent years that an updating of the sample period to 1987 produces a coefficient
on national saving that is lower than in past studies. This decline in the degree of
crowding out of investment can be attributed to the increased degree of financial
market integration in the 1980s. Capital controls and other barriers to the
movement of capital across national borders remained for such countries as the
United Kingdom and Japan as recently as 1979, and France and Italy as recently as
1986. But a new data set of forward exchange rates for 25 countries shows that a
continuing worldwide trend of integration of financial markets in the 1980s had all
but eliminated short-term interest differentials for major industrialized countries by
1988.

It is only the country premium that has been eliminated however; this
means that only govered interest differentials are small. Nominal and real exchange
rate variability remain, and indeed were larger in the 1980s than in the 1970s. The
result is that a currency premium remains, consisting of an exchange risk premium
plus expected real currency depreciation. The popular null hypothesis that expected
real depreciation is constant at zero is tested, and rejected, with a 119-year sample,
(Post-1973 data sets do not allow enough observations to provide a useful test of
this null hypothesis.) The existence of expected real depreciation means that, even
if interest rates are equalized internationally when expressed in a common currency,
large differentials in real interest rates remain. Investors have no incentive to
arbitrage away such differentials. Because there is no force tying the domestic real
interest rate to the world real interest rate, it follows that there is no reason to
expect any country's shortfalls of national saving to be completely financed by
borrowing from abroad.
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QUANTTFYING INTERMATTCNAL CAPITAL MOEILITY IN THE 1980s

Jeffrey A. Frankel 1

This paper was written for the National Bureau of Econamic
Research conference on Saving, Maui, January 6-7, 1989.

Feldstein and Horicka upset conventional wisdom in 1980
when they concluded that changes in countries! rates of
national saving had very large effect on their rates of
investment, and interpreted this finding as evidence of low
capital mobility. Although their regressions have been subject
to a great variety of criticisms, their basic finding to
heid 4p. But does it imply imperfect capital mobility?

Iet us begin by asking why we would ever expect a
shortfall in one country's national saving pot to reduce the
overall availability of funds and thereby crowd out investment
projects that might otherwise be undertaken in that country.
The aggregation together of all forms of "capital" has caused
more than the usual amount of confusion in the literature on
international capital mability. Nobody ever claimed that
international flows of foreign direct investment were large
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enough that a typical investment project in the damestic
country would costlessly be undertaken directly by a foreign
campany when there was a shortfall in domestic saving.!
Rather, the argument was that the typical American corporation
could borrow at the going interest rate in order to finance its
investment projects and, if the degree of capital mobility were
sufficiently high, the going interest rate would be tied down
to the world interest rate by international flows of portfolio
capital. If portfolio capital were a perfect substitute for
physical capital, then the difference would be immaterial; hut
the two types of capital probably are not in fact perfect
substitutes.

This paper examines a mmber of alternative ways of
quantifying the degree of intermaticnal capital mobility. One
conclusion is that the barriers to cross-border flows are
sufficiently low that, by 1989, financial markets can be said
to be virtually completely integrated among the large
industrial countries (and among some smaller countries as
well). But this is a different proposition from saying that
real interest rates are equalized across countries, which is
sfill different from saying that irwvestment projects in a
country are unaffected by a shortfall in national saving. We
will see that there are several crucial links that can, amd
probably do, fail to hold.

In many cases, notably the United Kingdom and Japan (and

perhapsnwltalyardF‘ranceaswell)t’mfirﬂh'g‘ofhigh
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integration with world financial markets is a relatively new
one, attributable to liberalization programs over the last ten
years. Even in the case of financial markets in the United
States, integration with the BPurcmarkets appears to have been
incomplete as recently as 1982.2 An important conclusion of
this paper for the United States is that the current account
deficits of the 19808 have been large ernqgh, and by now have
lasted long encugh, to reduce significantly estimates of the
correlation between saving and investment. This is true even
for time series that go back as far as the 1870s. The
increased degree of worldwide financial integration since 1979
is identified as cne factor that has allowed such large capital
flows to take place over the past decade. ButevmifU.S.
irterest rates are now viewed as tied to world interest rates3,
there are still other weak links in the chain. The implication
is that crowding cut of dcmestic investment can still take

place.

1, Four Altermative Definitions of tional Ca

Mebili

By the second half of the 1970s, international economists
had come to speak of the world financial system as
characterized by perfect capital mobility. In many ways, this
was "jumping the qun.® It is true that financial integration

had been greatly enhanced after 1973 by the removal of capital
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controls on the part of the United States, Germany, Canada,
Switzerland and the Netherlands: by the steady process of
technical amd institutional immevetion, particularly in the
Burcmarkets; and by the recycling of OPEC surpluses to
developing countries. But almost all developing countries
retained extensive restrictions on international capital flows,
as did a majority of industrialized countries. Even among the
five major countries without capital controls, capital was not

perfectly mobile by some definitions.

There are at least four distinct definitions of perfect
capital mobility that are in widespread use. (I) The
Feldstein-Horioka definition: exogenous changes in naticnal
saving (i.e., in either private savings or goverrment budgets)
can be easily financed by borrowing fram abroad at the going
real interest rate, and thus need not crowd out irwvestment in

the originating country (except perhaps to the extent that the

country is large in world financial markets). (II) Eeal
interest parity: Internatiocnal capital flows equalize real

interest rates across countries, (III) Uncovered interest
parity: Capifal flows equalize expected rates of return on
countries' bords, despite exposure to exchange risk. (IV)
Closed interest parity: Capital flows egqualize interest rates
across countries when conmtracted in a commen currency. These
four possible definitions are in ascending order of

specificity. Only the last condition is an unalloyed criterion
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for capital mobility in the sense of the degree of financial
market integration across national bourdaries. 4

As we will see, each of the first three conditions, if it
is to hold, requires an auxiliary assumption in addition to the
condition that follows it. Uncovered interest parity requires
not only clesed (or covered) interest parity, but also the
condition that the exchange risk premium is 2zero. Real
interest parity requires not only uncovered interest parity,
but also the condition that expected real depreciation is zero.
The Feldstein-Horicka condition requires not cnly real interest
parity, but also a certain condition on the determinants of
investment. But even though the relevance to the degree of
integration of financial warkets decreases as auxiliary
conditions are added, the relevance to questions regarding the
origin of international payments imbalances increases. We
begin our consideration of the various criteria of capital
mobility with the Feldstein-Horicka definitien.

2 Feldstein-Horicka Tests

The Feldstein-Horicka definition requires that the
country's real interest rate is tied to the world real interest
rate by criterion (II); it is, after all, the real interest
rate rather than the nominal on which saving and investment in
theory depend. But for criterion (I) to hold, it is also

necessary that any and all determinants of a country's rate of
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irvestmert other than its real interest rate be uncorrelated
with its rate of national saving. Iet the investment rate be
given by

(1) (I/Y)§ =a = brj + 44,

where I is the level of capital formation, Y is national
output, r is the damestic real interest rate, amd u represents
all other factors, whether quantifiable or not, that determine
the rate of inmvestment. Feldstein and Horioka (1980) regressed
the investment rate against the national saving rate,

an (I/¥)§ = A + BNS/Y)§ + vy,

where NS is private saving minus the budget deficit. To get
the zero coefficient B that they were locking for requires not
only real interest parity:

(2) ri —rk=0

(with the world interest rate r* exogenous or in any other way
uncorrelated with (NS/Y){), but also a zero correlation between

uy and (NS5/Y)4.
2.1 The Saving-Investment literature

Feldstein and Horicka's finding that the coefficient B is
in fact closer to 1 than to zero has been reproduced many
times. Most aﬁ:hors have not been willing, however, to follow
them in drawing the inference that financial markets are not
highly integrated. There have been many econametric critiques,
falling into two general categories.
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Most cammonly made is the point that naticnal saving is
erdogenous, or in our terms is correlated with uj. This will
be the case if national saving and irvestment are both
procyclical, as they are in fact known to be, or if they both
respond to the population or productivity growth rates. It
willalsobethecaseichvenmtsrespmﬂerﬂoga'mslyto_
incipient current account imbalances with policies to change
public (or private) saving in such a way as to reduce the
imbalances. This "policy reaction" argument has been made by
Fieleke (1982), Tchbin (1583), Westphal (1983), Caprio and
Howard (1984), Summers (1988) and Roubini (1988). But
Feldstein and Horicka made an effort to handle the econametric
endogeneity of national saving, more so than have some of their
critics. To hardle the cyclical endogeneity, they computed
averages over a long encuch period of time that business cycl
could be argqued to wash out. To handle other sources of
erdogeneity, they used demographic variables as instrumental
variables for the saving rate.

The cther econametric critique is that if the damestic
country is large in world financial markets, r* will not be
exogencus with respect to (NS/Y)i, and therefore even if r=r+,
r and in turm (I/Y)j will be correlated with (NS/Y)jy. In other
words, a shortfall in domestic savings will drive up the world
interest rate, and thus crowd out investment in the damestic
country as well as abroad. This "large—country" argument has

been made by Murphy (1984) amd Tohin (1983). An
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insufficiently-appreciated point is that the large-country
arqument does not create a problem in cross-section studies,
because all countries share the same world interest rate r*.
Since r* simply goes into the constant term in a cross-section
regression, it cammot be the scurce of any correlation with the
righthand-side variable. The large-country problem cannot
explain why the countries that are high-saving relative to the
average tend to coincide with the countries that are high-

investing relative to the average. ©

If the reqressions of saving and investment rates were a
good test for barriers to financial market integration, one
would expect to see the coefficient falling over time. Until
now, the evidence has if anything showed the coefficlent rising
over time rather than falling. This finding has emerged both
from cross-section studies, which typically report pre-and
post-1973 results -- Feldstein (1983), Penati and Dooley
(1984), and Dooley, Frankel and Mathieson (1987) —- and fram
pure time-series studies — Obstfeld (1986a,b)’ and Frankel
(1986) for the United States. The econometric endogeneity of
national saving does not appear to be the explanation for this
finding, because .::.t holds equally well when instrumental
variables are used.®

‘The easy explanation for the finding is that, econcometric
problems aside, real interest parity — criterion (II) above—

has not held amy better in recent years than it did in the
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past. Mishkin (1984, 1352), for example, found even more
significant rejections of real interest parity among major
industrialized countries for the floating rate period after
1973/I1 than he did for his entire 1967/II-1979/I1 sample
pericd. Caramazz.a et al (1986, pp. 43-47) also fourd that scme
of the major industrialized countries in the 1980s (1980.1-~
1985.6) moved farther from real interest parity than they had
been in the 1970s (1973.7-1979.12).°7 1In the early 1980s, the
real interest rate in the United States, in particular, rcee
far above the real interest rate of its major trading partners,
by any of a variety of measures.l® If the domestic real
interest rate is not tied to the foreign real interest rate,
then there is rno reason to expect a zero ccefficient in the
saving-investment regression. We discuss in a later section
the factors underlying real interest differentials.

2.2 The U.S. saving-investmernt regression updated

Since 1580 the massive fiscal experiment carried out under
the Reagan Administration has been rapidly wdermining the
statistical fimding of a high saving-irvestment correlation for
the case of the United States. The increase in the structural
budget deficit, which was neither accommodated by monetary
policy nor financed by an increase in private saving, reduced
the national saving rate by 3 per cent of @GP, relative to the

1970s. The investment rate -- which at first, like the saving
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rate, fell in the 1981-82 recession =-- had by 1988
approximately reattained its 1980 level at best. 1l The saving
shortfall was made up, necessarily, by a flood of borrowing
from abroad equal to more than three per cent of GVP. Herwxe
the current account deflcit of $161 billion in 1987. (By
cantrast, tha U.S. current account balance was on average egual
to zero in the 1970s.)

By now, the divergence between U.S. national saving and
investment has been sufficilently large and long-lasting to show
up in longer-term regressions of the Feldstein-Horiocka type.
If one seeks to isolate the degree of capital mobility or
crowding out for the United States in particular, and how it
has changed over time, then time series regression is necessary
r(whereas if one is concerned with such measures worldwide, then
cross-section regressions of the sort performed by Feldstein
and Horicka are better), Table 1 reports instrumental
variables regressions of investment against national saving for
the United States from 1870 to 1987.12 Decade averages are
used for each variable, which removes same of the cyclical
variation but gives us only 12 chservations. (Yearly data are
not in any case available before 1930.,) That is one more
cbservation than was available in Frankel (1986, Table 2.2),
which went anly through the 1970's. Figure 1 plots the decade
data.

As before, the coefficient is statistically greater than

zero and is not statistically different from 1, suggesting a
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Table 1 THE "FELDSTEIN-HORIOKA COEFFICIENT" BY DECADES: 1869-1987
Instrusental Variables Regression of U.5. Invextesnt ageimst National Saving (as shares of GNP)

Tise Trend
i Buchin-Hatson Mutoreqrastive .

Congtant Coefficient Coefficient  Statistic Paraoeter [

L. 2.411 0.976 1.3 0.9
(1.3 {.084)

2. 3.2 0.783 0.46 .97
[1.842) [P H: I £330

3 3.291 1A% -0.011 8.7 0.92
{h.[7h) (.M (821}

4, 1.081 0.924 a.001 ' 0.03 0.9
(1,307} (.0%3) 1,000) (4.08)

Instrumental variables: dependency ratio and military expenditure/GNP




Figure 1

1U.S. National Saving (Private Saving Plus Government Budget Surplus),
Investrment and Current Account: Ten Year Averages
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ﬁDﬂﬁARINGﬁ REGREZSIONS BEFDOFE AMD AFTER 1780

Table 2; THE- FELDSTEIN-HCRIOKA COEFFICIENT BY YEARS: 1929-1987
Instrumental Variables Fegresszion of U.S. Investmerh against
Naticnal Saving {(as shares of GNP) -

Durbsin-Watscn Autzragrsssiva

Constant Coefficient Statistic Parameter Y
1929-87 . = .92 0.79 ‘ 0.64 0,94
(. ES) {.08)
1930-87 4,35 0,47 0.77 . 0.8%
. (2,81 {.19) f.0%)
' 1929-79 1.89 0.85 131 0.97
c t,61) (. 04)
1920-79 2,00 0.85 0.38 0,95
(.&6) ¢, 05) {13 :
- 1980-87 13,73 0. 15 z.09 0.17
(3.85) (.273,
1981-87 -0.34 0.03 - -0.37 0.00
K (.5&) : (.Q2). Not Converged v

" Table 3: THE FELDSTEIN-HORIOKA COEFFICIENT BY YEARS: 1955-1987
Instrumental Yariables Regression of U.S. Investment aqainét

National Saving (as shares of GNP and
Cyclically Adjusted) a

Durkin-Watson Autoragrzssive 2
Constant Croefficient Statistic Farameter R
I9EE-57 * * -0, 04 Q.58 0,25
(.2
1952-87 . o, ¥ ' 3,20 . a0
LS . .15
125277 -, EE 1.27 .81 QLTI
.17 .22
159%4=7% -0, 57 i.0% B.Z% 0. 710
(. 18) (.19} (.20) )
L0.3% . L0013 0.30%
€. 36) Cotan =
. 1981-87 0.58 .22 R 20.13  .0.34°
- : 5 LGED L L akels) . el o 1) o

* Constant term is automatically zere becausze eyelically sdjuéted rates are
residuals from a 1955-1987 regression agsinst the GNP gap.



Figure 2

U.S. Nationdl Saving, Investment and Current Account .
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Figure 2a

U.S. Nationadl Saving, Investment and Current Account
Cyclically Adjusted
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gable 2a: COMPARING REGRESSIONS BEFORE AND AFTER 1958

Regressions of Investaent against National Saving (Betn as Shares
of 5hF}, Yearly Data, 1930-1937 Instrumental Variables

Tise Trend

in futsreqressive

Constant Coefficient Coafficient  Parameter _ RY

1930-87 §.547 0.64% .77 4,89
{2.8H) {.187) (.09}

{930-47  4.108 058 0.004 0.60 0.91
12,0381 {.209} {.002) t.dn

1930-38 2.174 o 0.Bd@ 0.36 4.93
{.837} {049} t.18}

195%-87 14.193 1.1% f.00 N
{12, E44) i.1591 {005}

- Table 3a: COMPARING REGRESSIONS BEFORE AND AFTER 1974

Regressiens of Iavectaent against Natﬁtal Saving (Bath as
Cyclirally adjusted Sharee of BNP}y Yearly Datay {955-B7 Instrumental Variables

Tise Trend

: in Durbin-Watson Autoregressive

Constant Coefficient Coefficient  Statistic Farasster R

1955-87 -0.,038 0.94 0.25

.24%

1936-97 -0.026 0,30 0,42
{240} (.13}

1934-37  -0.137 0478 -0.013 0.52 0.40
L) (.548) t.024) [, 13)

1956-73  -0.435 0.872 0.25 0.7
{.139] {133} (.23

1975-87 0.579 0,31t 0.24 0,35

) (.138) (.3%)



high degree of crowding out (or a low degree of capital
mcbility, in Feldstein and Horicka's terms). But the point
estimate of the ococefficient (when correcting for possible
serial correlation) drops from .91 in the earlier study to .79.
We can allow for a time trerd in the coefficient; it dreps
from plus .01 a year in the earlier study to mimus .01 a year
(or plus .001, when correcting for serial correlation) in the
longer sample. Thus the additional years 1980-1987 do show 1
as anticipated: as exhibiting a lower U.S. degree of crowding
out, even if the charge 1is small. [The tremd i= not
statistically significant, ut this is not surprising given the
small mmber of observations.]

A data set that begins later would seem more pramising
than the 12 decade averages. Table 2 reports regressions for
yearly data begirming in 1930. Much of the variation in the
yearly data is cyclical, so Table 3 uses saving and investment
rates that have been cyclically adjusted, for a sample pericd
that begins in 1855. [The cyclical adjustment of each is
accomplished by first regressing it on the &P gap, defined as
the percentage deviation from the Bureau of Econamic Analysis's
"middle expansion trend" of &P, amd taking the residuals.]

In previous work with a sample pericd of 1956-1984, the
coefficient in a regression of cyclically adjusted saving and
investment rates was estimated at .80, statistically
indistinquishable from 1. (Frankel(1986, 43-44)). But now the

coefficient has dropped essentially to zero, suwjesting a zero
11



degree of crowding out, or a zero degree of "saving-retention"
(or, in the Feldstein-Horicka terminology, “perfect capital
mobility"). This finding is the result of the addition to the
sample of ancother three years of record current account
deficits, 1985-87, a period also in which the cyclically
adjusted naticnal saving rate was historically low. When the
equation is estimated with an allowance for a time trend in the
coefficient, the trend is negative (though statistically
insignificant), whereas the earlier sample that stopped in 1984
showed a time trend that was positive (and insignificant).
Figure 2 (or Figure 2a for the cyclically adjusted data) make
clear how far beyond previous experience were the downturns in
U.S. national saving and the current account in the 1980s.

To verify that the 1980s experience 1s indeed the socurce
of the precipitous fall in the saving-investment coefficient,l3
the sample period is split at 1980. For the period 1955-79,
not only is the coefficient statistically irdistinguishable
from 1, but the point estimate is slightly over 1.14 1t is
clearly the unprecedented developments of the present decade
that have overturned the hitherto-robust saving-investment
relationship for the case of the United States. It is likely
that financial liberalization in Japan, the United Kingdom, ard
other countries, and contimued innovation in the BEuramarkets
(and perhaps the 1984 repeal of the U.S. withholding tax on
borrowing from abroad), have resulted in a higher degree of

capital mcbility, and thereby facilitated the record flow of
12



capitaltoﬂnmitedstates:lnmemaog Buttl‘nmagnituda
oftlmmflcwisinthefirstinstancaath:ibxtabletothe

urprecedented magnitude of the decline in national saving.l15

If the goal is to measure the degree of integration of
capital markets, rather than the degree to which decreases in

national saving have crowded out investment, then it is better
to lock at differences in rates of return across countries
rather than looking at saving-investmemt correlations.l® put
measuring real interest differentials will not do the trick.
An intermaticnal investor, when deciding what country's assets
to ‘buy, will not compare the interest rates in different
countries each expressed in terms of expected purchasing power
over that country's goods. When he or she thinks to evaluate
assets in terms of purchasing power, all assets will be
evaluatad in terms of the same basket, the one consumed by that
particular investor. The expected inflation rate then drops
out of differentials in expected rates of return among assets.

'Ihedifferentialinexpectedratesofreummtvn
countries' bonds isthéumoveredinterestdiffemtial, the
nominal interest differential minus the expected change in the

13



excharge rate: i—i*.-(expdepr). If asset demands
are highly sensitive to expected rates of return, then the
differential will be zero, whidl gives us uncovered mexest
parity:

(3) i-i* - (exp depr) = 0.

To distinguish this parity condition, which is Criterion (III)
above, fram the other definitions, it has often heen designated
“perfect substitutability:" not only is there little in the
mamroftransactimsqostsorgcvmment—inpoeedcmrtrolsto
separate national markets, but also damestic—currency and
foreign-currency bonds are perfect substitutes in investors!'
portfolios.

Just as Criterion (I) 18 considerably stronger than
Criterion (II), so is Criterion (II) considerably stronger than
Criterion (III). For real interest parity to hold, one must
have not only uncovered Iinterest parity, but an additional
condition as well, which is sometimes called ex ante relative
purchasing power parity:

(2") exp depr = exp infl - exp infl*,

Equation (2') and equation (3) together imply equation (2). If
goqumarkstsamperfectly integrated, meaning not only that
there is little in the mamner of transportation costs or
goverrment-imposed barriers to separate national markets, but
also that domestic and foreign goods are perfect substitutes in
consumers' utility functions, then purchasing power parity

holds. Purchasing power parity (PFP) in turn implies (2').
14



But as is by now well-known, goods markets are not 'in fact
perfectly integrated. Because of the possibility of expected
real depreciation, real interest parity can fail even if
criterien (3) holds perfectly. The remainder of this section
considers the question whether ex ante relative FPP, equation
(2'), holds.

The encrmous real appreciation of the dollar in the early
19808 and subsecuent real depreciation have by now canvinced
the remaining doubters, but alundant statistical evidence
against PPP was there all along. Krugman (1978, p.406), far
example, camputed for the fleoating rate period July 1973-
December 1976 etandard deviations of the (logaritimic) real
excharyje rate equal to 6.0 per cent for the pound/dollar rate
ard 8.4 per cent for the mark/dollar rate. He also computed
serial correlation coefficients for PPP deviations of .897 amd
.854, respectively, on a monthly basis, equal to .271 and .150
cn an anmual basis. The serial correlation coefficient is of
interest because it is equal to cne mirus the speed of
adjustment to PPP. It may be best not to rely exclusively on
ﬂaestarﬂarddeviatimoftherealendmm_‘era&asasmmxy
statistic for the degree of integration of goods markets,
because it in part reflects the magnitude of monetary
disturbances during the period.l7

Table 4 shows updated anrual statistics on the real

exchange rate between the United States and Great Britain.
15




During the floating rate period 1973-1987, though there is no
significant time trend, there is a large standard error of 15.6
per cent. The serial correlation in the deviations from PPP is
estimated at .687, with a standard error of .208. [The
equation estimated is (ery;; - ere4y) = AR(ery - ery), where er
is the real exchange rate, er 1s the long—run equilibrium
level, alternatively estimated as the sample mean or a time
trend, and AR is the autoregressive coefficient.] This means
that the estimated speed of adjustment to FPP is .313 per year,
and that one can easily reject the hypothesis of instantanecus
adjustment.

From the ashes of absolute FPP, a phoenix has risen. In
response to findings such as those reported here, some authors
have swung from cne extreme, the proposition that the tendency
of the real exchange rate to return to a constant is camplete
and instantanecus, to the opposite extreme that there is no
such tendency at all. The hypothesis that the real exchange
rate follows a random walk is just as good as the hypothesis of
absolute PPP for implying ex ante relative PPP. But there is
gven less of an a priori case why PFP should hold in rate-of-
change form than in the level form.

Even though ex ante relative PPP has little basis in
thecry, it does appear to have same empirical support.
Typically, the estimated speeds of adjustment during the
floating rate period, .31 in Table 4 (1973-1987), while not =o

low as to be implausible as point estimates, are nevertheless
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Table &: Purchasing Power Parity Between the United States and the United Kingdom
1869 - 1987

1973.87 1945-72 1945-87 1869-87
————eee——— e

Statistics on Fercent
Deviation from Mean

Mean Absclute Deviation .120 074 L1110 .093

Standard Deviation .156 .091 .156 2121

Time Trend .001 -.001 .006* -.001%
(.010) (.002) (.002) (.000)

Regressions of Real
Exchange Rate

Autoregressions
.68T7* 722% LB30% LBl
Deviation From Mean (.208) (.130) (.092) (.050)
688 . 730% L741* B3B8
Deviation From Trend {.208) (.13 (.10L) (.052)
Regression Against Nominal
Exchange Rate
2.516% 1.220% 1.687* L916%*
Coefficient ® (.417) (.103) (.186) (.0%3)
.959% L9899 .992 ) .988*
Autocerrelation Coefficient {.054) (.015) (.011) (.014)

 ————— —_— — — — ——————————

#5ignificant at the 95 percent level.
Note: Standard errors are reperted in parentheses.

a. With constant term and correction for autocorrelation.



80 low that cne statistically carmot reject the hypothesis that
they are zero. In other words one cannot reject the randam-
walk hypothesis that the autoregression coefficient is 1.0.

A 95-percent confidence interval on the autoregressive
coefficient covers the range 0.27-1.10. If the mull hypothesis
is an autoregressive coefficlent of 1.0, one camot
legitimately use the standard t-test derived from a regressiaon
where the righthand-side variable is the level of the real
excharge rate, because under the mall hypothesis the variance
is infinite. [This does not invalidate the t-test just
reported of the mull hypothesis that the tendency to return to
PPP was 100 percent, that is, AR=0.] There are a mumber of
ways of dealing with this nonstationarity problem. Here one
simply applies the corrected Dickey-Fuller 95-percent
significance level, 3.00. The .31 estimate for the floating-
rate period is insignificantly different from zero.

This failure to reject a random walk in the real exchange
rate is the same result foud by Roll (1979), Frenkel (1981,
p.699), Adler and ILehman (1983), Darby (1981), Mishkin (1984,
pp.1351-53), and Piggott and Sweeney (1985). Most of these
studies used monthly data. On the one hand, the greater
abundance of data reduces the standard error of the estimate
but, on the cther hamd, one is no langer testing whether AR =
.69 is different from 1.0, but rather whether .97 { = 1-{(1-
AR)/12] )} is different from 1.0, so that it may not be mxch

easier to reject. Ancther problem is that ane does not know
17



that the nature of the true autoregressive process is truly
firet-order on a monthly (or comtinuous-time) basis. In any
case, the monthly data in the studies cited were generally not
powerful encugh to reject the randam walk.l®

A more promising alternative is to choose a longer time
sample to get a more powerful estimate. Table 4 also reports
gtatistics for the entire postwar period 1945-1987. FFP held
better for the Bretton Woods years than it did after 1973, as
measured either by the mean absolute deviation and standard
deviation of the real exchange rate, or by the ability to
reject the hypothesis of zero autocorrelation. But, despite
the longer time sample, cne is only at the borderline of being
able to reject the ramdom walk. The 95-percent confidence
interval for AR runs from 0.64 to 1.02 [cr 0.52 to 0.96, when
allowing for a trend in the long-run equilibrium], and the t-
ratio of 1.85 {or 2.56, when allowing for the trend] falls
cshort of the Dickey-Fuller 95-percemt significance level of
2.93.

The standard error of an estimate of AR is approtimately
the square root of (1-BR%)/N., So if the true speed of
adjustment is on the order of 30 per cent a year (AR = .7), we
would require at least 49 years of data (2.932(1-.72)/(1-.7)% =
48.6) to be able to reject the mill hypothesis of AR = 1. It
is not very surprising that 43 years of data is not encugh,
much less the 15 years of data used in most studies.l®

The last column of Table 4 presents an entire 119 years of
18



U.5.-U.K. data. With this long a time sample, the standard
errorisredmeﬁcmsidei:ably. The rejection of no serial
correlatimintlnrealemduanjentaiswmsmag&tmnm
the shorter time samples. More importantly, one is finally
able to detect a statistically significant tendency for the
real exchange rate to regress to PFP, at a rate of 16 per cent
a year. The canfidence interval for AR runs from 0.75 to 0.94,
safely less than unity, and the t-ratic of 3.12 exceeds the
Dickey-Fuller significance level of 2.89. 20  The U.S./U.K.
real exchange rate is plotted in Figure 3, for all 118 years.

The last row of the table reports regressions of the real
exchange rate against the nominal excharnge rate. The
‘coefficient is highly significant for all time samples. The
fiqures suggest that changes in the nominal rate (due, for
example, to devaluations under fixed exchange rates or monetary
disturbances under floating excharxe rates) in the presence of
sticky goods prices cause transitory changes in the real
excharge rate. Such results specifically rule out the
possibility, which has been occasianally suggested in the past,
that apparent deviations from PPP might be attributed to
(rardom) measurement errors in the price data.2l

The motivation for locking at PPP in this section has been
to abtain insight into the expected rate of real depreciation,
because that is the variable that can give rise to real
interest differentials even in the presence of uncovered

interest parity. Inreﬁa:tirﬁtherandmwa]kdascriptimof
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the real exchange rate, one has rejected the claim that the
rationally expected rate of real dspreciation is zero.2?2 To
take an example, in .1983-84, when the dollar had appreciatad
scme 30 percent above its PPP value, swrvey data show expacted
future real depreciation of 4.3 percent per year. It is thus
not difficult to explain the existence of the U.S. real
interest differemtial, even without appealing to any sort of
risk premium. There is little excuse for authors such as
Koraczyk (1985, p.350) and Darby (1986, p.420) ruling out the
possibility of expected real depreciation a priori and thereby
concluding that real interest differentials pecessarily
constitute risk premiums.

If the failure of ex amte relative purchasing power parity
ould, in itself, explain the failure of real interest parity,
then it could also, by itself, explain the failure of saving
and irvestment to be uncorrelated. In the recent U.S.
cmtmct,afallinnatimlsavhgmaldcmsaanmm
the real interest differential and therefcre a fall in
investment, even if financial markets are perfectly integrated
and even if tha fall in saving is truly exogenous, provided the
real interest differential is associated with expected real
depreciation of the dollar.

Demcnstrating that the failure of ex ante relative

pnchasirgpwerparityisc_apab;hofpmducmgacormlatim

betwemsavipgandirwamis, of course, not the same thing
20



" as aseerting that. this in fact is the explanation for the
cbeerved correlation. There are plenty of other campeting
explanations that have been proposed. But scme suppart for the
idea that the existence of expected real depreciation is key to
the observed correlation comes from: Cardia (1988).- she
simlatmsavhgarﬂﬁmtuﬂtmtesinaseqtmofmdals
featuring shocks to fiscal spending, momey growth, and
productivity, in order to see which models are capable, for
- empirically-relevant magnitudes of the parameters, of producing
swhg—hwa@mtmmlaﬁmu@uﬂmm. To
'get at same of the explanations that have been most prominently
proposed, she constructs models both with and  without
purchasing power parity, both with and without endogencus
respmsaoffismlpolicytoamat'miubalar\ces,arﬂ
both with aml without the small-country assumption. The
finding is that the model that allows for deviatioms from
p.:rchasingpowarparityisable.w explain saving-investment
correlationéashighasm'e,'whilethevariwsmodelslttnt
impose purchasing power parity are gemerally not as able to do

Because there are so many competing definitions of the
21



degree of international capital mobility, it would be worth
knowing if the sort of countries that register high by one
criterion are alsc the sort that register high by the others.
In this section we lock at rates of return in the 1980s across
a sample of 25 countries. We begin with the broadest measure
of barriers to international capital mability, the differential
in real interest rates, defined as:
(4) r=r%=(i-exp infl) - (i* - exp infl*).
Subsequently we will decompose the real interest
differential ints a component due to "political" or countiy
factors and a component due to currency factors:
(5) r-rk=(1-i*-fd) + (fd - exp infl + exp infl¥),
whera i is the domestic nominal interest rate, i* is the
foreign nominal interest rate, and fd is the forward discount
on the damestic currency. The first term (i - i* - £d) is the
coverad interest differential. We call it the political or
country premium because it captures all barriers to integration
of financial warkets across national boundaries: transactions
costs, information costs, capital controls, tax laws that
discriminate by country of residence, default risk, and risk of
future capital controls. The second term could be described as
the real forward discount. We call it the currency premium
because -it captures differences in assets according to the
caurrrency in which they are denominated, rather ilian in terms of
the political jurisdiction in which they are issued. As we

willsee,thecurre:wypranimncaninunmbedecmposedirrbo
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two factors, ﬂwemhangeriskpu:emiumard'expectedreal
depreciation.

The decompoeition of the real interest differential would
not be possible without the use of data on forward exchange
rates, Many previous studies have used forward rate data to
test covered interest parity, b.ttmlyforafewoom&ies.
The present study uses forward rate data for panel of 25
countries, mﬁdisofarasIhmisttielargestaétever
examined. The set of 25 includes countries both large and
small, industrialized and developing, Atlantic and Pacific.
The forward rate data for most of the countries come from
Barclay's Bank in London, via Data Rescurces, Inc.24

4.1 Rea] interest differentials

Table 5 reports statistics on three-month real interest
differentials for the 25 countries, in each case expressed as
the local interest rate measured relative to the Eurodollar
interest rate. For local interest rates we use the interbank
market-rate or, wheare no market rate exists, the most Fflexibly-
determined imterest rate available.?® We use, to begin with,
the realized inflation rates during the ex post three-month
period. Column (1) reports the mean real interest
differential during the sample period, September 1982 to
January 1988, (In this and subsequent tables, because the ex

post data run three months behird the ex ante expectations,
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they go up to April 1988.) The mumbers are negative for a
majority of cogrtries, averaging -1.74 across all 25, which
reflects the high level of real dollar interest rates during
this pericd.

The countries are classified into five groups chosen an a
priori grounds. The group with real interest rates the
farthest bhelow the world rate is Bahrain, Greece, Mexdco,
Portugal and South Africa. These five (very diverse) countries
bear the burden of representing a wide class of LDCs in our
sample. Altogether there are eight countries classified as
IDCs that happen to have forward rate data available, and
thereby appear in our sample; three of these are East Asian
ccamtriesthatareﬂn:ghttohavamfinami_almrkatsm
the 19808 (Hong Kong, Singepore amd Malaysia) and so are here
classified separataly.

tne might dbject that the large negative real interest
differentials in the group of five reflect administered local
interest rates that are kept artificially low by "“financial
repression. But countries cannot maintain artificially low
interest rates without barriers to capital outflow. These
statistics reflect a low degree of capital mobility precisely
as we want them to. In this respect our group of five is
typical of IDCs. A mmber of studies, including much larger
IDC samples than available here, have shown the extremes to
which real imterest rates can go, particularly scme vexy

negative levels in the 1970s.
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As with the other measures of interest rate diffevertials
that wa will bs considering belaw, the mean is not always the
most useful statistic. A amall mean over a particular sample
pariodmyhideﬂmmhorhdixactim. Even if a
mean is statistically significant,?6 it is useful to know in
addition the variability of the differential. The standard
deviation is reported in column (2). We alsoc report the root
mean squared error in colum (3). [This would be a supericr
measure of how closely the rates are tied together if, for
example, we are worried about the possibility of a large
differential that is fairly constant over time because of
govarrment acdministration of interest rates.] Finally wa
report in colum (4) how big a band would be needad to
encampass 95 percent of the deviations from real interest
parity. | |

Courtry—group camparisons of the measures of real interest
differential variability in same respects suit a priori
expectations: the five closed IDCs constitute the group with
- the highest variability, and tha five cpen Atlantic countries
the group with the lowest.2’7 But there are same results that
are ancmalous if the real interest differential is taken as a
measure of financial market integration. France, for example,
had stringent capital controls in place during ocur sample
pericd [at least until the latter part] and yet appears to have
aMdegréeofcapitalﬁnbilitybyﬂucritarimofml

interest diffm:artial variability than Japan, which armounced
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liberalization of its capital controls before our sample period
(1979-80). One might conceivably argue that the Japanese
liveralization must not have been germine. But the French real
interest differential is smaller and less variable even than
those of the Netherlands and Switzerland, major countries that
are known to be virtually free of capital controls. Only
Canada shows a smaller and less variable real interest
differential than France.

Because the realized inflation rates could not have been
precisely known a priori, Table 5a projects them on three
contemporanecus  variables: the forward discount, nominal
interest differential, and lagged inflation differential. In a
majority of cases, a statistically significamt amount of the
variaticn in the real interest differential is ft:u:vacas‘t:anble._28
The standard deviation of the projected differential gives us
aur final measure of variability. The results for the ex ante
real interest differential are mostly similar to those for the
ex post. France, for example, still shows a lower degree of
variability than the Netherlands.

4.2 Covered interest differentials: The country premivm

We now use the Barclay's forward rate data to decampose
the real interest differential into one part due to country
factors and ancther due to currency factors, as in equation

(5). The first component, the covered interest differential,
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encampasses all factors related to the political jurisdiction
in which the asset 1s issued. Its size and variability
measure barriers to internmational capital mobility most
narrowly and preperly defined. Plots of the covered interest
differentials for each of the 25 cowurtries in the 1980s are
shown in Figure 4.

Colmn (1) of Table 6 reports the mean of the covered
interest differential for each of our 25 countries. A good
rule of thumb, when the abeolute magnitude of the mean or the
variability of the differential imndicates the existence of
significant barriers, is as follows: a negative differential
vis-a=vis the Eurccurrency market indicates that, to the extent
that barriers exist, they are capital cemtrols or transactions
costs currently coperating to discourage capital from flowing
out of the country. Irvestors would not settle for a lower
return domestically if they were free to earn abroad the hicher
rem:ﬁcoveredtoelimmatemrisk. This is the case
for all the IDCs in the sample, with the exception of Horg
Koang, and for all of the traditionally "closed" European
countries, with the exceptions of Austria and Belgium (which
should by now probebly be classified with the "open®
cauntries). The negative differential that existed for the
United Kingdam before Margaret Thatcher removed capital
controls in 1979 is now extremely small. Similarly, Canada's
differential is effectively zero [as shown, e.g., by Boothe, et

al, 1985, p.112].
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Tabhle 5: REAL INTEREST DIFFERENTIALS ({(local minus Eurcdollar; 3-mo. rates

interest Differential Less Realized Inflation Differential
September, 1982 to January, 1988

1 2 T3 4

Series FRocot Mean
# of Standard Standard Squared
Obs. Mean Error Deviation Error 95% Band
Open Atlantic DCs
Canada &3 .09 2.38 2.09 2.09 - 3.946
Germany 63 =1.29 ° .43 2.77 a.04 5.93
Nether lands &2 -0.71 0.85 3.%1 3.97 F.&3
Switzaerland &2 -2.72 0.81 .39 4,36 8.43
United Kingdom &3 O.46 .79 2.45 3.48 5.46%
Group 313 -0.83 O.466 F.146 .44
Liberalizing Facific LDCs
Hung Kong &2 -2.89 - 0.94 4. 81} S5.42 11.41
Malaysia &2 0.83 1.00 461 4,48 8.19
Singapeore &1 0.0B 0.58 3.33 3.34 &6.71
GBroup 185 -0.47 c.82 4,288 4.&3
Closed LDCs
- Bahrain &0 2.19 1.48 7.10 7.k 12.92 -
Gresce S6 -9.22 - 1.91 9.346 13.19 a21.77
Mexico s -25.28 F.43 21.19 29.45 62.13
Portugal 61 =-3.50 2.97 11.23 11.95 23.42
South Africa &1 —4.B4 1.17 4 .85 £.88 11.1%
Group o -7.25 1.30 12.1& 1a.04
Closed Eurepean DCs
- Austria &  -R.20 0.83 3.84 4.43 7.32
E=lgium 53 0.53 0.a8 2.90 2.95 4.99
Denmart: N &1 -3.42 0.90 4. 3% 1 .54
France &i —=0.48 0.72 2.94 2.98 ' 5.54
Ireland &1 1.93 1.03 3.95 .24 7.13
ITtaly 61 1.01 .85 3.s62 3.74& 5.93
Morway 50 —-0.84 0.84 2.B83 3.2% 6.83
Spain &3 0.23 1.44 S.92 9.95 1199
Sweden &3 -0D.21 1.07 4.52 4.53 9.28
Group S50 —-0.27 0.81 4 .00 L 4.27
Liberalizinmg Facific DCs=s
dustralia ah’ 1.16 090 3.469 3.87 7.53
Japan &3 -0.58 0,82 .41 3.44 &.03
Hew Zealaind &0 1.G4 1.82 7.1% 7.23 11.34
Greoup 183 .52 .73 5.G0 5.09

All Countries 1531 -1.74 &H.47 B8.07



Table 5a: PROJECTION OF REAL INTEREST DIFFERENTIAL
{to find ex ante differential and its standard deviation)

COUNTRY

—————————— Loeffizients—-----==aaaen © Frojectedadjestad
il Farmard Interest Inflatien i Standard R

Cbs  Constant Discount DifferesiiDiffereati Valve Deviation Squared
CANADA 83 217 -2.48 4,33 -.24 2.59 .56 -0.08
GEFRARY 53 2.07 1.1 -0.70 -4.27 B.50 ¢« 147 218
NETHERLA £2 3,79 33 -0.38 -0 04 c.33 ¢+ 2,53 4,34
SHITZERL 42 3.09 2.87 -1.78 £.35 la.0b ¥ 2,09 9.3t
UHITED ¥ 3 8.:2 -8.21 ¢ 083 15,77 ¢ 1,97 £.19
Houg FGh ag 3 2.54 -1.53 B8.03+ 1.8 .91
MRLATEIA o .04 -1.09 H.la s 2,43 .18
SINGAFIR &t 9,31 Te42 4.64 0,585 -0
BRHAAIN i -2.59 ~0.74 2.02 1.3 -0.03
BREECE 53 .88 4,462 +.87 319 9.11
HEXIco 43 .05 .08 19,70 & 2,84 .38
PERTUSAL s cAF -1L0AE 2038 .0 ¢.38
SOUTH &F ol L 079 18,38 ¢ 3,3 1,30
AUSTRIAZ a .55 -i.gd 4,98 1.58 Gelb
BELGILM 43 -4.33 <487 1B7RF 187 2,33
LENMARE 3l FLT-IE B N T 4,78 1.73 9.12
FRANCE a4 &2t & -7 R 45064 2,30 .53
IREL AR w7 .32 Ll e 4% 315 0.5
1T al Lai e -leo+ 19.23% 2,50 0.38
HOEWAY Ky 2.6 £ 0.3 7.8! 1.43 .11
3PALN K] 326 -0,28 237 ¢ .22 D44
SWEDEX £3 LIC I B Y fa.dl ¢ 2.9 0.24
AdSTRALL ol 0,68 Ll 3.75 1.52 L0
el 23 -c.87 i+, B8 7.13 .32 4,03
HEW ZEAL 30 -1.54 .78 7.22 3.6% .14

* Statistically significant at 95% level
(using Hansen-Hodrick standard errors)
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Table 6: "COUNTRY PREMIA" OR COVERED INTEREST DIFFERENTIALS
(local minus Eurcdollar; 3-month rates)

Interest Differential Less Forward Discount
September. 1982 to April, 1788

1 2 3 [
Series FRoot Mean
# af Standard Standard Sguared
Obs. Mean Error Deviation Error 93% Band
Open Atlantic DCs
Canada &8 ~0.1Q . D.03 .21 .24 0.44
Germany &8 0.35 0.03 O.24 Q.42 0.75
Netherlands ae .21 .02 0.13 .25 0.45
Switzerland &8 G.42 ©.03 0.23 O. 48 .79
United Kingdem &8 -0.14 .02 0.20 0.2% [EFE
Group Fa0 O.14 G.01 0.2t 0.3
Liberalizing Pacific LDCs
Honrg Kang &8 0.13 0.03 0.28 0.31 0.460
Malaysia &3 -1.48 0.14 1.28 . 1.95 32.73
Singapora bi =030 Q.06 0,31 0.43 0.73
GBroup 195 —-@.%8 0.05 G.74a 1.14
Closed LDCs
Bahrain &4 -B2.15 ©.13 1.04& 2.41 4,17
Greece s2 -9.39 a.8a0 4.08 11.24- 20.379
Mexiea 43 -14.47 1.83 12_01 20.54 28.8&
Fortugal &1 =~7.93 1.23 ?.59 12.492 27.83
South Africa &7 -—-1.07 1.17 B.55 F.41 2.58
" Broup 293 -4.44 a.48 8.23 11.82
Closed Eurcpean DCs
Austria &5 .13 G.05 0.3% O.dy .29
Eelgium &9 o.12 0,03 0.246 0.2%9 .59
Denmark &8 -3.53 n.19 1.57 3.39 &.463
France &8 -1.74 0.32 2.&8 3.20 7.18
Ireland &8s -0.79 .51 4.17 =1 7.80
Italy &8 =040 Q.23 1.92 1.9& ol
Morway S -1.03 0.1t 0.74 ‘1.2% 2.10
Spain &7 —2.40 .45 3. 58 4.3%9 7.935
Sweden &8 -0.23 .06 0,45 0.51 0.B1
Group SEE  -1.:i0 0,09 2,285 2.77
Liberalizing Facific DCs
Austratltia +<8 -0.75 0.23 1.94 2.08 2.5%
Japan [-1=] 0.0% 0.03 0.21 Q.23 .43
New Zezsland &8 -1.63 0.2%9 2.42 a.92 .24
Group 204 -—-0.7a 0.12 1.78 2.0&

ALl Countries 1820 -1.73 0,09 3.81 S.3&6



Thble 7: "CURRENCY PREMIA" OR REAL FORWARD DISCOUNTS

Forward Discount Less Realized Inflation Differential

Cpen Atlantic DCs

Canada
Germany
Metherlands
Suwitzerland

tUnited Kingdom

Sroup

September .

# of

Obs.

&3
&3
a2
52
63
32

Liberalizing Facific LDCs

Hong iong
Malaysia
Singapore
Group

Closed LDCs
Bahrain
Greece
Mexico
Fortugald
South Africa
Sraup

Clozed Eurcpean LCs

Auvstria
Eelgium
Denmar
France
Ireland
Ttaly
Movway
Spain
Sweden
Geop

&0
&0

S
&2
284

i.ig=ralizing Pacaitic Dbs

S&aan
Haw Zeslang
[Er T

1l Countries

(=1

143

1528

Mean

0.t8
-1.&6
=-0,92
-3.15
G.a1
-0.98

-2.99
a2.a%
T, a0
—0.10

4. 37
.83
0.03

1982 to Januaryas

2

Serie<

1988

3

Root Mean

Standard Standard Squared

Error

©,38
N.&F
0.88
0.94
.83
.69

0.93
1.14
0.87
.88

1.52
L.&7
2.58
2.13
1.81
1.37

0.83
0.56%
1.01
[ LY
1,40
.72
0.75
1.24
1.07

OL.h7

0.29
.84
i.°3
0.79

Ceviation

2.08
2.89
3.98
3.4%
3.56
3.8%

“.79
S.08
2.32
4.43

7.287
g.93
1%.23
11.73
11.346
11.0%
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3.48
7,74
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2.09
3.34
4.9
4,72
.61

3.65

8.31
10.01
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11.99
11.50
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differential and its standard deviation)

ECTION OF REAL FORWARD DISCOUNT

(to find ex ante

=

PROJ

Table 7a

COUNTRY
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Table 8: ﬂETURN TO FORWARD EXCHANGE SPECULATION

Ferward Discount Less Realized Exchange Deprvciatfﬂn

Open atliantic DCs
Canada
Germany
Netherlands
Switzerland
United Kingdom
Group

Septembar,

# of
Obs.

o g O
LT

[

b1
&5

a25

Libevalizing Pacific LDCs

Hong kong
Malaysia
Singapore
Group

Clos=d LDCs
Greece
Mexico
Fortugal
Saudi Arabia
South africa
Gooup
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Table 8a: PROJECTICN OF RETURN TC FORWARD EXCHANGE SPECULATION
{to find ex ante exchange risk premium and its standard deviation)

COUNTRY
---------- Coefficients Frojectedadiustad
2 g Fotward " Iat Chi Standard B
Ebg  Conztant Discouny B Yalug  Teviabing 3gusved

Califde LI ) LE 13.20
GERMAIT ) -1 a5.44
NETHERLA Jd 2,73 RH
SHITZENL 4 4,49 18,43
HITED ¥ H -1.83 42
HUNG 10K 18 -1.13 53
HALAYGTA -1,37 3,23 E.be
SINGAFOR -+,77 -3.4 5,02
AAHRAI 443 4.4 3,83
BFEECE FE O T 84 i858
MESITO [.37 2.3 ¥ R
PORTYGAL .53 4 2T ¢ 200D
SOUTH 2F -1.87 5.28 .22
wiaTRLA E 5.3% ~3.53 2013
BELGIUN a3 9,35 2 =431 4,60 % T.hk
DEkARE U ) .90 ¢ -3.33 12.33
FRARCE o 11,34 =63 a.5% -4, b L%
IRELARD 32 i 7 2,34 -0 11
ITALY &4 A AT 503 10,97
HORRA] & ] A ~1.43 2.4
2FAIN 23 143 -2 e A0
ENEDEN a3 LI 4,71
RUSTRAL Ex} 4,13 593
IAPAK ER 2.13 12,7
HEW ZEAL od 3,48 ina

* Statistically significant at 95% level
{(using Hansen-Hodrick standard errors)



Table 9: REAL DEPRECIATION OF CURRENCY

Realized Exchange Depreciation L«ass Realized Inflation Cifferential
September. 1982 to January. L1768

1 . 2 3 &
Series Roct Mean
# of Stardard Standard Squared
Obs. Mean Error Deviation Error 23% Eand
Open Atlantic DCs
Canada 43 -0.27 .81 8.4%5 .45 15.17
Fermarny 43 -56.35 S.75 25.10 25.99 44.321
Netherliands &8 =8.11 5.90 25.14 25.88 43.78
Switzerland &2 -8.35 S.11 25.78 28.07 45.87
Unitzd kingdom &3 —-2.B4 4,048 27.a% 27 .00 47 .28
Sroup F13 4.7 .24 23.48 24.13
Liberalizing Pacific LLCCs
Hong Korng &2 .42 2.23 10.481 10.583 22.57
Malaysia &2 2.4 2.44 10,60 1¢.88 19.74
Singapore [-T=] 0.&3 2.39 12.856 159.88 19.23
Broup ' 184 1.23 2.11 10.634 14,74
Cloesed LDCs
Bahrain &0 5.92 1.62 TP .54 21.24
Greece &0 -1.82 4 .99 25.09 25.15 44 .41
Mexico &2 -3.32 3.31 47 .94 48.07 87.57
Fortugal = -g.12 4.73 22.53 24 .08 46.25
Scwzth africa &HE  —0.27 10,74 47.164 47.16 78.42
Groun 31 —1.44 4.27 33.93 34.24
Clesad European DCs
Austiria &4 =V.30 S.4aG 25.16 2b6.21 4 S22
Delgium &3 -=7.&7% 5.409 22.561 23.90 L4ip G0
Denmaik AL -T7.94 5.4690 24 .05 25.35 41.85
France a4 —4.2 S.39 24 .05 824,897 42,30
Ir-eland &1 -5.9% 5.56 a24.182 24.84 43 .47
Italy 4l —-H.01 S.44 23,24 24 &0 41.38
Norway &4 5,92 4. b4 21.05  Z21.8%8 37.90
Spalit a3 -5.01 5.85 22487 23.47 3%.51
Swedesin a3 -5.23 3.93 18.3a4 1941 32.17
Group S48 -4.79 S5.76 2g.73 23.74
Literalizing Facific DCs
fustralia &) 2.38 4.7 33.00 33.0% FO.90
Japan 43 -12.12 %.53 25.3% 28,0 S52.98
Mew Zealand H0 4. TFT B.49 Z7 0 37.31 2.3z
Group 133 -4.7& .83 31.84 32.72
1547 —4.1& 25.81 245.28

All Countries



Table 9a: PROJECTION OF REAL gURRENCY DEPRECIATION
(to find ex ante real depreciation and its standard deviatidn)

CCUSTRY

ptgmmmmm—mm oo Fiojecteddd justed
terest  laflatisn Chi Standerd 7
srentibifferenti Walus  Coviation Savared
Canl a3 2 5D .23 2443 v 5,33
BERMART 23 £? ~23.77 447 16,40 ¢ 1508
HETHERLA a2 38 117 -1.48 19.25 + 1551
SHTTIERL a2 4 -1 -8.47 11,33 ¢ 1439
UNITED X 33 3 c.8e 1.0 .50 £ 13,3
HORG FOR 2 .3 2.7 1.43 142
HALAYRTR 32 .48 -0.08 [T
SINGRFOR L &2l 3.5% .08
UANEATH -2 -9.64 2,480
BREELE 3 -TTA v ST 13,09
HEXILD 33 [ 27.7¢
FORTUGRL iy £ 19,59
SOGTH AF 19.34
RUS1RTA 15,45
BE{ G I + 13,82
DERNARE . 15.46
FRRHLE .48 .33
IRELAHD ¥ 3,87 10.98
1TaLY B .83 % 113D 0,14
ROEBRY 3ie & 10TE
SPALH .78+ 1LLES
WELEN B¢ 1134
AURTRALL 13,67
12FeN £ 1195
Hew JEAL LR C I L]

* Statistically significant at 25% level
(using Bansan-Hodrick standard errors)
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Column (4), the size of the band wide encugh to encompass
95 per cent of deviations from internaticnal covered interest
parity, canbe-canparedwiththeappmamoff‘rerﬂcel and Levich
(1977) . They %tested a larger band meant to represent
tyansactions costs between pound and dollar securities. They
fourd, for the case of the United Kingdam, that a smaller
percentage.of deviations (87.6 - 89.7 percent, p.-1217) fell
within the band. This confirms that capital mobility has
increased since the 1970s.

Germany and several other neighboring Eurcpean cauntries
[Switzerland, the Netherlands, Austria, and Belgium) show
higher interest rates locally than offshore, which suggests
scme barriers discouraging capital inflow: investors would not
settle for a lower mark return in the Furomarket if they were
quite =mall, as it has been cbserved to be ever since Germany
removed most of its controls on capital inflow in 1974 (Dooley
and Isard, 1980; and Giavazzi and Pagano, 1985, p.27).

Japanhasamvereddifferentialthatbyallmasurasis
amaller and less variable than those of Switzerland and
Germany, ietalamFramear:dmstofﬂiecmermmtriea.
This might come as a swrprise to those accustomed to thinking
of Japanese financial markets in terms of the large barriers to
capital inflow that were in place in the 1970s. The
liberalization of Japanese markets, which has been documented

elsewhere, continued during our sample period.?®  Australia
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and New Zealand, while lagging well behind Japan, show signs of
liberalization during the course of our sample period.30

The covered interest differential for France is much
larger ard more variable than that for the other major
industrialized countries known to be free of capital controls.
This is the reverse of the finding from the criterion of real -
interest differentials in Table 5. It supports the value of
the criterion of covered interest differentials as the proper
test of financial market integration. The differential, with
its negative sign signifying controls on French capital
outflows, has been previously studied, especially its tendency
to shoot up shortly before devaluations of the franc.3l our
data indicate that the last major occurrence of this phencmencn
was February 1986; since then the differential has been close
to zero. -

Similarly, the same phenamencn for Italy, which has also
been previcusly studied (e.g., Giavazzi and Pagano, 1985),
appearstohaveendedaftertheFehruarleBsrealiglmm.
France and Italy have apparently been dismantling their capital
controls quickly encugh to meet a 1990 deadline for
liberalization recently set by the EEC Twelve.32 Of four
ooutries that are expected to require a later deadline, Spain
andPortu;alhavebymrmeasuresalreadybemliberalizirq
(plots show that the magnitude of the ocovered interest
differential fell sharply in 1987 for these two countries], but

Creece and Ireland have not. Sweden is one non-EEC Eurcpean
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comtry that appears to have moved toward liberalization
during our sample period, while Norway does not. All of these
Eurcpean countries show uwp with negative mean differentials,
which implies that the remaining controls act to discourage
capital outflow rather than inflow. For the EEC countries,
this finding supports records of the Eurvpean Commission, which
report more freedom for short-term inflows than short-term
cutflows. 33

Registering impressively open financial markets are our
three East Asian IDCs [which, especially in the case of
Singapore, have rapidly outgrown the appellation "less
developed"]. Hong Kong and Singapore show smaller covered
differentials even than some open Eurcpean courtries 1like
Germany. Malaysia's differential has been considerably higher,
particularly in 1986, but still compares favorably with some
European countries.

Not swrprisingly, our remaining IDCs [Mexico, Greece,
Portugal, Bahrain and South Africa] show by far the largest and
most variable covered interest differentials.34 Again, the
results are precisely what one would expect if covered interest
differentials are the proper criterion for capital mobility,
kit the reverse of what the saving-investment criterion shows.

Wy does the covered differential criterion give such
different answers fram the saving-investment criterion, which

shows a high degree of saving-retention among industrialized
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countries? Feldstein and Horicka (1980, p.315) argue that
financial markets are less well integrated at longer-term
maturities, as compared to the three-momth matarities used in
tests of covered interest parity such as those reported above:

It is clear from the yields on short-term sect:;'ities in
the Eurocurrency market and the forward prices of those
currencies that liquid financial capital moves very
rapidly to arbitrage such short-term
differentials....There are however reasons to be

sceptical about the extent of such long-term arbitrage.

Studies of international interest parity have been
restricted by a lack of forward exchange rates at horizons
going out mich further than one year.35 But even without the
use of forward rate data, there are ways of getting around the
problem of exchange risk. Data on cwrrerncy swap rates can be
used in place of forward exchange rates to test the long-term
verﬁim of interest rate parity. Popper (1987) finds that the
swap-covered return differential on S5-year U.S. goverrment
bords versus Japanese bonds averaged only 1.7 basis points from
October 3, 1985 to July 10, 1986, and that the differential on
7-year bands averaged only 5.3 basis points. The means mask
scme variation in the differential. But a band of 46 basis
points is large enough to encawpass 95 per cent of the

chservations for the 5-year bords. The band is 34 basis points
31



for the 7-year bonds. The means cn 5-year bonds for same other
major countries are as follows: Canada 15.9, Switzerland 18.7,
United Kingdom 51.1, and Germany 28.4.

The magnitude of these long-term differemtials campares
favorably with the magnitude of the short-term differentials.
The implication is that Feldstein and Horioka are wrong in
their conjecture that there iz a termstructure wedge
separating national capital markets.3®  The mest relevant
distinction appears to be, not long-term vs. short-term, but
rather real vs. nominal.

4.3 "Real forward discounts:" The cwrrency premium

Even for those countries that exhibit no substantial
country premium, as reflected in covered interest parity [fd-
(L - i%*) = 0], there may still be a substantial currency
premium that drives real interest differentials [(i - exp infl)
- (i* - exp inflw}) away from =zero. If real interest
differentials are not arbitraged to zero, then there is in turn
no reason to expect saving-investment correlaticns to be zero.

Table 7 reports the statlstics for the cwrrency premium,
as measured by the "real forward discomt:™

fd - (exp Infl - exp infl*).
Germany, Switzerland, the Netherlands, Austria and Japan, for
example, all have substantial real forward discounts (cr—

more precisely =-- real forward premia), which canstitute
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approximately the entirety of their real interest
differentials. These are countries with currencies that have
experierced a lot of exchange rate variability, both naminal
and real, vis-a-vis the dollar since 1973, and especially since
1980. As a consequence, same combination of exchange risk
premiums and expected real depreciation -- factors pertaining
to thel arrercy, not to the political jurisdiction -- produces
the gap in real interest rates. For these five financially
open industrialized countries, and for Hong Kong as well, the
currency factors produce a negative real interest
differential, while the covered interest differential (though
small) is positive: the small requlations or frictions that
remain in these countries are, if anything, working to resist
capital inflow (at least at the short end of the maturity
spectrum), not ocutflow as one would mistakenly conclude fram
the real interest differential criterion. The ci;her. countries
all have highly variable currency premiums as well. Indeed the
real forward discount (currency premium) is more variable than
the covered interest differential (country premium) for all but
three of cur 25 countries (Greece, Mexico, amd France). The
last rows of Tables 6 and 7 show that the average variability
across all countries is higher for the currency premium than
for the country premium.

Table 7a projects the real forward discount on the same
three variables as in Table 5a to get an ex ante measure. Its

standard deviation now shows six countries for whom the
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currency premium is less variable than the country premium
(Greece, Mexico, Portugal, France, Italy and Spain). But the
mnrerx:ypmimremainsﬂw;ﬁajorobstacletoreali:ﬁerest
parityformstcmmtries.

4.4 ition into risk ard

me_iamn

Ourdecmpositimsofarhaslmpedtmtetms,the
exchange risk premium and expected real depreciaticon, together
into the currency premium: )

fd - exp infl + exp infl* = (fd - exp depr} + (exp depr-

exp infl + exp infl#).
In this section we attempt to complete the decamposition by
separating these two terms. 'Ibdosorequiresameasure&
modglofexpecteddepmiation. The usual approach is to use
the ex post changes in the spot rate (depr) as a measure of ex
ante expectaticns (exp depr), and to argue that under rational
expectations the expectational error (e = depr - exp depr)
should be randam (uncorrelated with information currently
available at time t).

Colnn (1) of Table 8 reports the mean value of (fd-
depr) for each of our countries. Most of the means are
positive, showing that the weak—dollar period (1985-88)
dcminates over the strong-dollar pericd (1982-1985). [The five
exceptions, currencies that depreciated against the dollar at a
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rate more rapid than predicted by the forward discount, were
the Hong Kong dollar, Malaysian ringgit, Singapore dollar,
Saudi Arabian riyal, and South African rand.] But only three
currencies have mean risk premiums, of either sign, that are
statistically significant [the Saudl Arabian riyal, and two
that appreciated strongly against the dollar, relative to the
forward rate: the Japanese yen and the Fortuguese escudo].
Furthermore, in a majority of cases [16/25], the sign of the
mean return differential is the opposite of the sign of the
mean real interest differential during the same period (Table
5, colum 1). So this measure of the exchange risk premium
doesmtexplainanypbsitivépartofttmmalhterest
differential.

The measures of variability of (fd - depr) showupvery
large in colums (2), (3) and (4). These are measures of tha
variability of ex post return differentials, not ex ante. They
tell us little about the variability of the exchange risk
premium. But the high variability of the exchange rate does
tell us two things. er.rst, it provides an cbvious explanation
-- low power =-- why the first moments might not be
statistically significant. On the other hand, the existence of
substantial uncertainty regarding the futwre spot rate
suggests, via the theory of optimal portfolio diversification,
that a2 non-zero exchange risk premium must exist, to reward
risk-averse investors for holding q:rfencia that are perceived

as risky or that are in oversurply.
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To estimate the ex ante exchange risk premium, in Table 8a
we project (fd - depr) onto our same three variables: the
forward discount, interest differential and inflation
differential. The regression ig statistically significant for
a majority of currencies, as many others have ford.37 The
standard deviation shows the most variable exchange risk
premiums belong to Mexico and New Zealand, but the United
Kingdom, Netherlands, Austria, Germany and Switzerland follow
close behind.

In Table 9 we report the statistics for the other
camponent of the currency premium, expected real depreciation.
As pnoted earlier, given the widely-accepted failure of
purchasing power parity on levels, there is no theoretical
raasmtoexpectitnecessarilytoholdintermsofexpected
rates of change, the hypothesis sometimes nown as ex ante
relative purchasing power parity, Table 9 reports the
statistics for ex post real depreciation. The means in column
(1) are negative, indicating real appreciaticn of the currency
against the dollar, for all Eurcpean countries and for most
others as well. The only five exceptions, countries that
experienced real depreciation against the dollar, were our
three East Asian developing countries, Australia, and Bahrain.
This last was the only one, of either sign, that was
statistically significant.

We already knew, from the results reported above for the
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119 years of U.S.-U.K. data, that we camnct expect to rejeci: ex
ante relative PPP on just a few years of data:  new
disturbances to the real exchange rate are so large, that one
needsamchlcngertimsampletofhﬂevidexmofsystmtic
movement. But the signs of the mean real depreciations are
usua.uythesameasmesignsofthemanmalmterest"'
differentials in Table 5 [20/25], suggesting a high correlation
of the real interest differential .and expected real
depreciation across countries. [Columns (2)-(4) show very high
variability in real depreciation, but again this tells us
1ittle about the variation of ex ante expected depreciatian,
beyord the dbservation that the high level of variability
implies lcwmmrinwrtestsofexanterelativep\zdxasi:g

power parity.]

To estimate ex ante expected real depreciation, in Table
%9a we project ex post real depreciation, again, on tha same
three contemporanecus variables. The standard deviations for
the various currencies are quite similar to those reported in
Table 8a for the projected ewchange risk premjum. [It seems
that in both cases an apparently predictable camponent of the
spotratachan;escmﬁtitubesmtofthevariatim (as opposed
+o variation in the forward discount or inflation differential,
respectively): the significant coefficients on the forward
discount, interest differential and ex post inflation
differential in Table 9%a are always of opposite sign and
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similar magnitude as those in Table Ba]. In most cases [18/25]
the projected exchange risk premium is slightly more variable
than projected real depreciation.

e e e v e Je Jo s e de de o e e e ook de e ke de ok

Jededededede dede e foke K ke de ok ke deok ek ke
5. Conclusion

We can sum up with four conclusions.

(1) Capital comtrols and other barriers to the movement of
capital across naticnal borders remained for such countries as
the United Kingdem and Japan as recently as 1979, and France
and Ttaly as recently as 1986. But a contiming worldwide
trerd of inteqgration of financial markets in the 1980s had all
ut eliminated interest differentials for major industrialized
countries by 1988.

(2) Only the country premium has been eliminated:; this means
that only covered interest differentials are =mall.

Real and naminal exchange rate variability remain, and indeed
were larger in the 1980s than in the 1970s.38 The result is
that a currency premium remains, consisting of an exchange risk
premium plus expected real cwrency depreciation., This means
that, even with the equalization of covered interest rates,
large differentials in real interest rates remain.

(35 The United States in the 1980s began to borrow an such a
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massive scale internaticnally that the traditional "Feldstein-
Horicka" finding of a near-unit corfelatian between national
saving and irvestment has broken down. The process of
liberalization in Japan and other major countries was probably
one factor behind this massive flow of capital to the United
States.

(4) In addition to the gaps that distinguish covered interest
parity from real interest parity, there is a further gap that
separates real interest parity from the proposition that
changes in national saving do not crowd out investment because
they are readily financed by borrowing from abroad. Bords are
not perfect substitutes for equities, and equities are not
perfect substitutes for plant and equipment. Thus at each
stage, there are good reascns to think that shortfalls in
national saving contirue to be capable of crowdling cut

investment, even if to a smaller extent than before 1980.
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Endnotes

1. Despite the increased attention to irward foreign direct
imvestmert in the United States in recent years, 1t contimies
to be a =maller camponent of the capital inflow than portfolio
investment. As of the end of 1987, foreign direct investment
accounted for only 17 per cent of the total stock of foreign-
held assets in the United States.

2. There were relatively large differentials separating U.S.
interest rates from the Eurcdollar rates; at the long-term end
of the spectnum, well-known U.S. corporations could borrow more
cheaply 1in the FEuromarket than domestically. These
differentials fell steadily toward zero between 1982 and 1986,
prcbablyastheot.ltomaof innovation that ooccurred in the
Eurcmarkets partly in response to these differentials-—-—
maJd.ngiteas:.erforUS corporations to borrow there. Much
of this immovation went under the rame of securitization. See
Frankel (1988) for documentation and further references. [It
that the securitization trend suffered a set-back in
1987 and 1988, in part associated with the Octcber 1987 stock-
market crash; it is now said to be slightly more costly for
U.S. corporations to issue bonds in the Euramarket than
damestically. It remains to be seen whether this reversal of
the trend toward perfect integration is serious or lasting.)

3, Arxd even if this relationship doesn't break down in the
future urder pressure from fears of intermational creditors
that U.S. indebtedness is becoming excessive.

4. There is a fifth possible =- yet more narrowly defined—
criterion for the degree of integration of financial markets:
ﬂmsmeoftransactimscostsasmeasureddirectlybythebid—
ask-spread in, for example, the foreign exchange market.
surprisingly, the covered interest differential does not appear
to be statistically related to the bid-ask spread (MacArthinr 1988).

. Cbstfeld (1986) and Summers (1988) argue that the saving-
uwesmtentoormlatimmaybeduetothecmmﬂumof

growth rates.

6. Cbstfeld (1986) makes the large—country point in a time-
series comtext, where it properly belongs. But even in a time-
series regression for a single country such as the United States,
one can correct for the large-country problem by expressing
saving and investment rates as deviations from the rest-of-world
rates of saving and investment, respectively. Under the mull
hypothesis, ane:mgern:sfallinﬂleUS saving rate may drive
up the world real interest rate and crowd out investment, but
there is no evident reason for the crowding-aut to be reflected
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in U.S. irnvestment to any greater extent than in rest-of-the—
world investment. In Frankel (1986, 44-45), I found that the
close correspardence between U.S. saving and investment for
1970-1985 remains, even with this adjustment.

7. Cbstfeld (1986a) firds that the coefficient fell after 1973,
in time series correlations for most of his countries, but
Obstfeld (1986b) finds that it has risen over time (1967-84 vs.
1956-66), with the United states showing the highest
correlation of any. )

8. In a U.S. time series ocontext, Frankel (1986) used two
instrumental variables: the fraction of the populatiaon over 65
years of age ard the ratio of military expenditure to GNP. The
former is considered a determinant of private saving and the
latter of public saving, and both have some claim to

ity. In the context of cross-sections of developing ard
industrialized countries, Dooley, Frankel and Mathieson (1987)

used the dependency ratio and, again, the military expenditure
variable.

9.0ther studies that reject real interest parity for major
industrialized countries include Mishkin (1984a, 1984b), Cumby
ard Chstfeld (1984), Mark (1985), and Ouby and Mishkin (1986).
Glick (1987) examines real interest differentials for six
Pacific Basin countries vig-a-vis the United States,

10. The 10-year real interest differential vis-a-vis a weighted
average of G-5 countries was about 3 per cent in 1984, whether
expected inflation is measured by a distributed lag, by OECD
forecasts, or by DRI forecasts. In 1980, by contrast, tha
differential was about -2 per cent. Frankel (1586, pp. 35=36).

11. Gross irnvestment was 16.0 per cent of GVP in 1580, which
was itself considered a low mumber (down 0.5 % from 1971-80].

12. The instrumental variables used are the dependency ratio
(the sum of those older than 64 and those younger than 21,
divided by the working-age population in between), which is a
determinant of private saving, and military expenditure as a
share of GNP, which is a determinant of the federal budget
deficit. A data apperdix is available, for details on these and
the other variables.

13. There are two other potential sources of differences from
the results in Frankel (1986): the Commerce Department released
revised national accounts data for the entire periced in 1986,
and we now use the dependency ratio as the demographic
instrumental variable in place of the ratio the over-65 to the
over-20 population. But the years 1985-87 are indeed the
source of the fall in the coefficient; when these three years
are amitted the coefficient is over 1 [as when the 1980's are
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anitted in Table 3].

14. If the 1956-1987 sample is split at 1974, when the United
States and Germany removed capital controls, rather than at
1979, there is still ‘a precipitous decline in the cyclically-
adjusted saving-investment coefficient over time: from .87
(statistically, no difference from 1) to .31 (borderline
difference from 0). [Table 3a.)] [If the 1930-1987 sample is
split at 1958, when many Eurcpean countries restored currency
convertibility, there is a =mall increase in the coefficient
over time: fram .83 (statistically different fram 1) teo 1.14
(no difference from 1). [Table 2a.] But this is no doubt
because the saving and investment rates are not cyclically
adjusted for this period, (the BEA series is not available back
to 1930). Only when expressed on a cyclically-adjusted basis
is the U.S. national saving rate of 1985-1987 devastatirgly low.]

15. Feldstein and Bacchetta (1989) find a similar drop in the
saving-investment coefficient in the 1980s, for a cross-section
of industrialized countries (though they do not  use
instrumental variables, and are thus liable to the econcmetric
criticisms that cothers have raised concerning the endogeneity
of national saving).

16. Measuring barriers to integration by differences in rates
of return has the problem that a given degree of integration
can appear amaller or larger depending on the disturbances to
saving (or to cther variables) during the sample pericd in
question. For example, the greater degree of variability in
the U.S. real interest differential in the 1980s, as campared
to the 19708 or 19608, could be attributed to the greater
swings in variables such as the structural budget deficit,
rather than to a lower degree of capital mobility. [In any
case, the degree of variability in covered interest
differentials is very low in the 1980s, as we will see below.]
All we can say for sure is that if the barriers to integraticn
are essentially zero (the degree of capital mobility is
essentially perfect), then differentials in rates of return
should be essentially zero.

17. For example, Krugman fourd that the standard deviation for
the real mark/dollar exchange rate during the German
hyperinflation, February 1920-December 1923, was mxh larger
(20.8 percent) than during the 1970s, even though the serial
correlation was higher (.765).

18. Cumby and Cbhstfeld (1984, p.146) used a Q-statistic to test
for higher order serial correlation in monthly real excharge rate

ard fourd none. However they alsc found that
expected inflation differentials were unrelated to expected
exchange vrate changes, rejecting the random walk
characterization of the real exchange rate. Huizinem (1986) was
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alsoc able to reject the random walk in scme cases.

19. As already noted, an AR coefficient of .7 on a yearly basis

+o an AR of .97 on a monthly basis (.9712 = ,70).
Thus it would take 564 months of data (2.932(1-.972)/(1-.97)2 =
563.7) to be able to reject the rull hypothesis of AR = 1. This
is 47 years, very little cmin in efficiency over the test on yeerly
data. Sumers (1987) demonstrates the low power of rardom
walk tests.

20. As the sample period covers a mmber of changes in
exchange rate regime, it would be desirable to allow for shifts
in the coefficient (and in the variance of the disturbance
tarm). But many of the propanents of a randam walk in the real
exchange rate claim it as evidence in favor of an "equilibrium"
hypothesis, under which fluctuations in the real exchange rate
are caused anly by real, as opposed to monetary, factors.
Under this mull hypothesis, changes in regime should not
matter for the real exchange rate. Thus ocur statistical test
is a valid rejection of the mull hypothesis, even though it
lumpe together all 118 years of cheervaticms.

21. Sticky goods prices are only cne of a mmber of possible
sources of deviations frum ex ante relative PPP. Ancther is
the existence of the prices of nontraded goods in the relevant
price index. Dornbusch (1983) shows how movement in the
relative price of non-traded goods affects the real interest
rate, saving, and borrowing fram abroad, while Engel and
Kletzer (1987) show specifically how such movement can give
rise to the Feldstein-Horicka finding.

22. The raticnally expected rate of real depreciation estimated
from a specific time series process is not necessarily the same
as the actual expectation of real depreciation held by
investors. Frankel (1986, pp.58-59) used survey data on
expectations of ewxchange rate changes (collected by the
Econamist-affilliated Financial Report) and forecasts of price
level changes (by [RI) to comute a direct measure of expected
real depreciation for the dollar against five currencies. The
mmbers showed an expectation that the real exchange rate terds
to regress back toward FFP at a statistically sigmificant rata
of 8 to 12 per cent a year. [The expected speed of naminal
depreciation back toward FPP is estimated more sharply at 12-
16% a year in Frankel and Froct (1987). For a thorough -
rejection of the view that investors' expected exchange rate
changes are zero, see Froot and Frankel (1989).]

23, Similation models are also used by Ghosh (1988), Goulder
and Eichengreen (1988), and Obstfeld (1986a) to address the
Feldstein-Horiocka findings. Obstfeld shows, in a life-cycle
modelofsavingwithactualOECDdatamthefmx:tim
distribution of income and on populatien growth, that the
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coefficient in an investment regression can be similar to those
estimated by Feldstein and Horicka. But TFeldstein and
Bacchetta (1989) argue that the growth rate is not in fact
responsible for the cbeserved coefficient.

24, Scme of these data were also analyzed in Frankel &
MacArthur (1988). Scame forward rate cbeervations for Italy,
Austria, and Belgium in the Barclay's data lockad suspicious,
In addition, Barclay's does not quote a rate for Fortugal. For
this study, forward excharge rates for Italy and Belgium are
taken from the Bank of America (also dbtained via IRI), ard for
Austria and Portugal froam the Financial Times. The Barclay's
data for Ireland also appear suspect (1986-1588).

25. The data appendix to NBER Working Paper 2309 gives
details.

26. The standard errcrs for individual country means are
usable, indeed are cocnservative, despite the use of overlapping
observations, because they are calculated as if there were T/3
cbservations rather than the actual T cbservations used,

27. Saving-investment regressions, by cantrast, show the
caumnterintuitive result: coefficients for 1DCs that are lower
(suggesting higher capital mobility, in Feldstein and
Horioika's terms) than for industrialized courtries. Fileleka
(1982), Dooley, Frankel and Masson (1987) and Summers (1988).

' 28. It is possible that, for same cauntries, seasonal variation
constitutes one forecastable camponent.

29. For example, Otani (1983) and Frankel (1984).

30. The frequently large negative covered differential that
had been cbserved for Australia wp to mid-1983 (see, e.q.,
Argy, 1987) largely vanished thereafter.

31. Clausen and Wyplosz (1982), Glavazzi and Pagano (1985,
pp.27-28), [Frankel (1982) and Wyplosz (1986)], among cthers.

32. "Capitali=m," The Fconomist, May 21, 1988, p.95.

33. For France, Italy, Ireland, Spain and Greece (as

in world Financial Markets, September 9, 1988, p.5). Dermark's
covered differential remains quite high in our sample. The
country has been reported to have no capital controls left
(Economist, op.cit.), but this evidently applies only to
securities: the Burcpean Commission reports that deposits and
other short—term transactions remain subject to authorization
in Dermark as of 1988.
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34. Bahrain shows a smaller differential than the others, and
even than sane of the Ewropean countries with controls, like
Spain and Ireland. (Tt should be noted that the forward rate
quoted by Barclay's applies to the Saudi riyal; we match it wp
with the Bahraini interest rate because no local interest rate
is avajlable far Saudi Arabia and the two cauntries are said to
ke closely tied financially. The riyal is classified by the
IMF urder the same exchange rate arrangement as Eahrain's
currency, the dinar, which would suggest that the same forward

rate could be applied to both. But the riyal exchange rate ..

does in fact vary sapewhat, so that our measured covered
interest differential is not entirely legitimate.)

35. Taylor (1988) Is cne of the most recent of many studies of
covered interest parity within the Iondon Furamarket. Such
suﬂiesdomtgetatthedegreeoffinamialmrket
inteqgration ac A a :
deviatimfrancovemdhrtemstparityinmaata it is
often due to low quality of the data, e.g., inexact timing.
With high-quality data, Taylor finds that covered interest
parity held extremely well in 1985, that it held less well in
the 1970s, particularly during "tarbulent" periods, that the
differential had mostly vanished by 1979, and that the
differentials that do exist are slightly larger at the langer-
term than shorter-term maturities. But, like cother studies,
Taylor has no data on maturities longer than one year.

36. It is still quite likely, howewver, that there is a wedge
in each courttry separating the long-term interest rate fram the
after-tax cost of capital facing firms. Such a wedge could be
due either to the corporate incame tax system or to imperfect
substitutability between bonds and capital. Hatsopouleoe,
Krugman and Summers (1988) argue that the cost of capital
facing U.S. corporation is higher than that facing Japanese
corporatmns,evmwlmrealj:rterestmtesareequal becausa
U.S. campanies rely more heavily on equity financing, which is
more expensive than debt financing. See also papers in
Feldstein (1987).

37. Many others have found a highly significant predictable
component of (fd-exp depr), often when regressing against fd,

and particularly in-sample. It is possible that such firding's
are not due to a time-varying premium, as the raticnal

expectations approach would have it, but rather to a time-

varyingnndelofspotratede:terminatim (together with
insufficiently long sample pericds, and learning by investors.
Such speculations go outside the scope of this paper. (See
Frankel and Froot, 1988, arx Froot and Frankel, 1989.)

38, One view is that the high degree of integration of
financial markets is cne of the causes of the high degree of
volatility of exchange rates. Although this view goes against
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the econamist's standard arguments about why speculation should
be stabilizirg rather than destabilizing, a case can be made
for it. 'Tha issue is discussed, amd further references given,

in Frankel (1988b).
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APPENDIX

U.S. Saving and Investment
Data Sources

A. 1929 to 1987 Regressions

1. Savings and Investment
Gross saving is from line 1 of table 5.1 of the The National Income and
Product Accounts of the United States, 1929-1982 (NIPA) while gross
private domaestic investment is line 16 of the same table. For the years
1983 to 1987 (preliminary), savings and investment are found in table B-28
of the 1988 edition of the Economic Report of the President. Both series
are divided by GNP, line 1 of table 1.1 in the NIPA and table B-1 of the

Economic Repont of the President. All three series are in nominal terms.

2. Instrument 1: The Depandency Ratio
The dependency ratio is defined here as the sum of those older than 64 and
younger than 21 divided by those in the range 21 to 64 years old. Between
1929 and 1969, these data are taken from Series A29, A37, and A41 of
Historical Statistics of the United States, Colonial Times to 1970 (herafter
HSUS). For 1970 to 1987, the data are from various issues of the
tal

Statistical Abstract of the United States, in a table titied *Total Population,
by Age and Sex."”

3. Instrument 2: Defense Spending
Defense spending is provided in Series Y458, Y459, and Y460 of the HSUS
for 1929-1970. Before 1954 defense spending is defined as the sum of
spending by the Departments of the Army, Navy, and (after 1948) Air
Force. After 1954 these departments are lumpad as the Department of
Defense. For 1971 to the estimated 1987 expenditures, the data come from
the Statistical Abstract. In the regressions, defense spending is used as a
percent of GNP, collected as above.

4. Cyclical Adjustments
Savings and investment (as a percent of GNP) are cyclically adjusted by
regressing each against the percent gap betweaen actual GNP and trend GNP,
The residuals from these regressions are the cyclically adjusted variables.
Trend GNP is estimated for the period 1955 to 1980 by the Holloway in The
Survey of Curmrent Business, March, 1986, in *The Cyclically Adjusted
Federal Budget and Federal Debt: Revised and Updated Estimates.” 1981
through 1987 data are from various issues of The Survay of Current
Business, in the "Reconciliation and Other Tables" section.

B. 1869 to 1987 Regressions

1. All Variables, 1929 to 1987
All the series for these more recent years is collected as described above in
section A. The series are then averaged over ten year periods, beginning
with 19239-1938. Since no data are available for 1988, the final observation
is an average over nine years, 1978-1987.
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2. Savings and Investmen?
Roger Ransom and Richard Sutch provide estimates of gross private saving
and productive capital formation in table 4 of thair paper "Domestic Saving
as an Active Constraint on Gapital Formation in the American Economy,
1839-1928: A Provisional Theory."' These data are given in terms of
percent of “augmented GNP.” Column 1, gross private domastic capital
formaticn, corresponds with the gross private domastic investment used for
later years. Column 5, gross private saving, is not directly comparable with
gross saving in the current National Incoma and Product Accounts because
consumer durables and public land sales are included. Thus, these two
itams, in columns 2 and 3, are subtracted from gross private saving to yiald
comparable gross saving as a percent of GNP.

3. Gross National Product
Augmented GNP was not directly available in any of the tables | had from
Ransom and Sutch. However, many of the savings and investmant
aggregates are given in dollar levels in table E-1 of Working Papar Number
2 of the same series. GNP is calculated here as gross private saving
(column 8 of tabie E-1) divided by gross private savings as a percent of
GNP (column 5 of table 4) and muitiplying by 100. Since percentages are
given with 2 decimal points (xx.xx), errors introduced by this method should
ba negligible.

4. Instrument 1: Dependency Ratio
Between 1900 and 1928 the data are collected as datailed above in A.2.
Before 1900, the dua are from Serias A119-125 and A133 of the HSLS.
There are two problems with these series. First, only the years 1870, 1880,
1890, and 1900 are available. For this work intervening years were
interpolated assuming a constant growth rate for population in each age
group. Age groups are 0-5, 5-9, 10-14, 15-19, 20-24, and over 65. 1869
numbars were constructed assuming the same growth rates implied by the
1870 and 1880 data. The second problem is that the group 20-24 does not
allow separation of those under and over 21, the dividing line between
dependency and working age in the dependency ratio. Here it is assumed
that 20 percent of the 20-24 age group is age 20.

5. Instrument 2: Defense Spending
Defense spending is calculated as above in A.3. To produce defense
spending as a percent of GNP, the ten year average dallar value is divided
by the implied GNP from Ransom and Sutch.

C. Comparison to 1985 Data

1. Definition of National Savings and Invastment
In the earlier study | erroneously included consumption of durable goods
and public land sales in national savings and investment. This is fine in
theory, but the 1929-87 data do not include either of these items. Thus,

1The University of California Project on The History of
“3aving Working Paper Series, Number 1, Institute of Business and
:zconomic Resaarch, University of California, Berkeley.
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savings and investment as a percent of GNP were much higher during the
early decades, as compared to the post depression levels. Using corrected
data, it is still true that post-war levels of savings and investment are

lower than pre-depression.

2. The Dependency Ratio
The current definition of the demographic instrument for private saving is
the dependency ratio (see A.2). In 1985 the ratio used was those over 65
divided by those over 20. Since demographers are familiar with the new
measure, and since it is more clearty consumers in the numerator and
savers in the deneminator (with life-cycle consumption theory), the new
measure should be superior. [n practice, the dependency ratio varies a
good daal over the long sampla, while the earlier measure is little more
than a trend line,
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