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Quantifying International Capital Mbility in the 1980s,
Jeffrey Frankel

Fel dstein and Hori oka upset conventional w sdom in 1980
when they concluded that changes in countries' rates of
national saving had very large effects on their rates of
investnent, and interpreted this finding as evidence of |ow
capital nobility. Al t hough their regressions have been
subjected to a great variety of criticisms, their basic
finding seens to hold up. But does is their interpretation
of the finding, that it inplies inperfect capital nmobility,
the right one?

Let us begin by asking why we would ever expect a
shortfall in one country's national saving not to reduce the
over al | avai lability of funds and thereby crowd out
i nvestnent projects that mght otherwise be undertaken in
that country. After all, national saving and investnent are
i nked through an identity. (The variable that conpletes the
identity is, of course, the current account bal ance.)

The aggregation of all forns of "capital"” has caused
nore than the usual amount of confusion in the literature on
international capital nmobility. Nobody ever clainmed that
international flows of foreign direct investnent were |arge
enough that a typical investnent project in the donestic
country would at no added cost be undertaken directly by a
foreign conpany when there was a shortfall in donestic
saving.® Rather, the argument was that the typical American

corporation could borrow at the going interest rate in order



to finance its investnment projects and, if the degree of
capital nobility 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 immterial; but the two types of
capital probably are not in fact perfect substitutes.

This paper examnes a nunber of alternative ways of
quantifying the degree of international capital nobility.
One conclusion is that the barriers to cross-border flows are
sufficiently low that, by 1989, financial markets can be said
to be wvirtually conpletely integrated anong the |arge
i ndustrial countries (and anmong sonme smaller countries as
well). But this is a different proposition from saying that

real interest rates are equalized across countries, which is

still different from saying that investnment projects in a
country are unaffected by a shortfall in national saving. W
wll see that there are several crucial links that can, and

probably do, fail to hold.

In many cases, notably the United Kingdom and Japan, and
nore recently Italy, France, and a nunber of smaller European
countries, the finding of high integration wth world
financial markets is a relatively new one, attributable to

i beralization prograns since 1979. Even in the case of



financial markets in the United States, integration with the
Euromarkets appears to have been inconplete as recently as
1982.2 An inportant conclusion of this paper for the United
States is that the current account deficits of the 1980s were
| arge enough, and | asted | ong enough, to reduce significantly
estimates of the correlation between saving and investnent.
The increased degree of worldw de financial integration in
the 1980s is identified as one likely factor that has all owed
such large capital flows to take place over the past decade.

But even if U S. interest rates are now viewed as tied to
world interest rates® there are still other weak links in
the chain. The inplication is that crowding out of donestic

i nvestnent can still take place.

1. Four Alternative Definitions of International Capi t al

Mobility
By the second  half of the 1970s, i nt ernati onal

econom sts had conme to speak of the world financial system as
characterized by perfect capital nobility. In many ways,
this was "junmping the gun.” It is true that financial
integration had been greatly enhanced after 1973 by the
renmoval of capital controls on the part of the United States,
Germany, Canada, Switzerland and the Netherlands; by the
steady process of technical and institutional innovation,

particularly in the Euromarkets; and by the recycling of OPEC



surpluses to devel oping countries. But alnost all devel oping
countries retained extensive restrictions on international
capital flows, as did a majority of industrialized countries.
Even anmong the five major countries wthout <capital
control s, capi t al was  not perfectly nobile by sone
definitions.
There are at least four distinct definitions of perfect
capital nobility that are in w despread use. (1) The

Fel dstein-Hori oka definition: exogenous changes in nationa

saving (i.e., in either private savings or governnent
budgets) can be easily financed by borrow ng from abroad at
the going real interest rate, and thus need not crowd out
investnment in the originating country (except perhaps to the

extent that the country is large in world financial markets).

(rr) Real interest parity: I nternational capital flows
equalize real interest rates across countries. (rrn)
Uncovered interest parity: Capital flows equalize expected

rates of return on countries' bonds, despite exposure to

exchange ri sk. (I'V) Closed interest parity: Capital flows

equal i ze interest rates across countries when contracted in a
commmon currency. These four possible definitions are in
ascendi ng order of specificity. Only the last condition is
an unalloyed criterion for capital mobility in the sense of
the degree of financial market integration across national

boundaries. *



As we will see, each of the first three conditions, if
it is to hold, requires an auxiliary assunption in addition
to the condition that follows it. Uncovered interest parity
requires not only closed (or covered) interest parity, but

also the condition that the exchange risk premum is zero

Real interest parity requires not only uncovered interest
parity, but also the condition that expect ed r eal
depreciation 1is zero. The Feldstein-Horioka condition

requires not only real interest parity, but also a certain
condition on the determ nants of investnent. But even though
the relevance to the degree of integration of financial
mar kets decreases as auxiliary conditions are added, the
rel evance to questions regarding the origin of internationa

paynments inbal ances increases. W begin our consideration of
the various criteria of capital nobility with the Fel dstein-

Hori oka definition.

2. Feldstein-Horioka Tests

The Feldstein-Horioka definition requires that the
country's real interest rate is tied to the world real
interest rate by criterion (I1); it is, after all, the real
interest rate rather than the nomnal on which saving and
investment in theory depend. But for criterion (I) to hold,
it is also necessary that any and all determnants of a

country's rate of investnment other than its real interest



rate be uncorrelated with its rate of national saving. Let

the investnent rate for country i be given by

(1) (|/Y)| = a; - br, + u,
where 1; is the level of capital formation, Y, is national
output, r; is the donestic real interest rate, and u;

represents all other factors, whether quantifiable or not,
that determne the rate of investnment. Feldstein and Hori oka
(1980) regressed the investnent rate against the national

saving rate,

(1) (1/Y), = A+ B(NS/Y), + v,

where NS is private saving m nus the budget deficit. To get
the zero coefficient B that they were |ooking for requires

not only real interest parity:

(2) ri - rx =20,

(with the world interest rate r* exogenous or in any other

way uncorrelated with (NS/Y);), but also a zero correlation

bet ween u; and (NS/Y);.



2.1. The Saving-lnvestnment literature

Fel dstein and Horioka's finding that the coefficient B
is in fact closer to 1 than to zero has been reproduced nmany
tinmes. Most authors have not been wlling, however, to
follow them in drawing the inference that financial nmarkets
are not highly integrated. There have been many econonetric
critiques, falling into two general categories.

Most commonly made is the point that national saving is
endogenous, or in our terns is correlated with ui. This wll
be the case if national saving and investnent are both
procyclical, as they are in fact known to be, or if they both
respond to the population or productivity growth rates.® It
will also be the case if governments respond endogenously to
i nci pient current account inbalances with policies to change
public (or private) saving in such a way as to reduce the
i nhal ances. This "policy reaction” argunment has been nade by
Fi el eke (1982), Tobin (1983), Westphal (1983), Caprio and
Howard (1984), Sumrers (1988), Roubini (1988) and Bayoum
(1989). But Feldstein and Horioka nade an effort to handle
the econonetric endogeneity of national saving, nmobre so than
have some of their critics. To handle the cyclica
endogeneity, they conputed averages over a |ong enough period
of time that business cycles could be argued to wash out.°
To handl e other sources of endogeneity, they used denographic

vari abl es as instrunental variables for the saving rate.



The other econonetric critique is that if the donestic
country is large in world financial markets, r* will not be
exogenous wth respect to (NS/Y);,, and therefore even if
r=r*, r and in turn (I/Y); will be correlated with (NS/Y);.
In other words, a shortfall in donmestic savings will drive up
the world interest rate, and thus crowd out investnment in the
donmestic country as well as abroad. This "large-country”
argument has been nmade by Miurphy (1984) and Tobin (1983). An
insufficiently-appreciated point is that the |arge-country
argunment does not create a problem in cross-section studies,
because all countries share the sane world interest rate r*.

Since r* sinply goes into the constant term in a cross-
section regression, it cannot be the source of any
correlation with the righthand-side variable. The | arge-
country problem cannot explain why the countries that are
hi gh-saving relative to the average tend to coincide with the

countries that are high-investing relative to the average. '

If the regressions of saving and investnent rates were a
good test for barriers to financial market integration, one
woul d expect to see the coefficient falling over tinme. Unti
now, the evidence has if anything showed the coefficient
rising over tinme rather than falling. This finding has
emerged both from cross-section studies, which typically

report pre-and post-1973 results -- Feldstein (1983), Penati



and Dool ey (1984), and Dool ey, Frankel and Mathieson (1987) -
- and from pure tinme-series studies -- Obstfeld (1986, 1989)°
and Frankel (1986) for the United States. The econonetric
endogeneity of national saving does not appear to be the
expl anation for this finding, because it holds equally wel
when instrumental variables are used.?®

The easy explanation for the finding is that,
econonetric problens aside, real interest parity -- criterion
(I'l) above --has not held any better in recent years than it
did in the past. M shkin (1984, 1352), for exanple, found
even nore significant rejections of real interest parity
anong major industrialized countries for the floating rate
period after 1973/11 than he did for his entire 1967/11-
1979/11 sanple period. Caramazza et al (1986, pp. 43-47)
al so found that some of the major industrialized countries in
the 1980s (1980.1-1985.6) noved farther from real interest
parity than they had been in the 1970s (1973.7-1979.12).% In
the early 1980s, the real interest rate in the United States,
in particular, rose far above the real interest rate of its
maj or trading partners, by any of a variety of measures.™ |[f
the donestic real interest rate is not tied to the foreign
real interest rate, then there is no reason to expect a zero
coefficient in the saving-investment regression. W discuss
in a later section the factors wunderlying real interest

differential s.
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The U.S. saving-investnent reqression updated to the

2
980s

In the 1980s the massive fiscal experinment carried out
under the Reagan Adm nistration rapidly undermned the
statistical finding of a high saving-investment correlation
for the case of the United States. The increase in the
structural budget deficit, which was neither acconmpdated by
nonetary policy nor financed by an increase in private
savi ng, reduced the national saving rate by 3 per cent of
GNP, relative to the 1970s. The investnent rate -- which at
first, like the saving rate, fell in the 1981-82 recession --
in the |late 1980s approximtely reattained its 1980 |evel at
best.'® The saving shortfall was made up, necessarily, by a
fl ood of borrowing from abroad equal to nore than three per
cent of GNP Hence the current account deficit of $161
billion in 1987. (By contrast, the U S. current account
bal ance was on average equal to zero in the 1970s.)

By the |ate 1980s, the divergence between U S. national
saving and investnment had been sufficiently |large and | ong-
lasting to show wup in Jlonger-term regressions of the
Fel dst ei n- Hori oka 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 tine

series regression is necessary (whereas if one is concerned
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with such measures worldw de, then cross-section regressions
of the sort performed by Feldstein and Horioka are better).
Table 1 reports instrunental vari ables regressions of
i nvest ment agai nst national saving for the United States from
1869 to 1987.% Figure 2.1 illustrates. Decade averages are
used for each variable, which renoves sone of the cyclical
variation but gives us only 12 observations. That is one
nore observation than was available in Frankel (1986, Table
2.2), which went only through the 1970's.

As before, the coefficient is statistically greater than
zero and is not statistically different from 1, suggesting a
hi gh degree of crowding out (or a |ow degree of capital
mobility, in Feldstein and Horioka's ternmns). But the point
estimate of the coefficient (when corrected for possible
serial correlation) drops from .91 in the earlier study to
.79. We can allow for a tinme trend in the coefficient; it
drops from plus .01 a year in the earlier study to mnus .01
a year (or plus .001, when corrected for serial correlation)
in the longer sanple. Thus the additional years 1980-1987 do
show up as anticipated: as exhibiting a lower U S. degree of
crowding out, even if the change is small. [The trend is not
statistically significant, but this is not surprising given
the small nunber of observations.]

A data set that begins later would seem nore prom sing

than the 12 decade averages. Yearly data are available
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beginning in 1930.™ But nuch of the variation in the yearly
data is cyclical, and the preferred nethod for cyclical
adjustnment is not possible that early. So Table 2 here
reports tests on saving and investnment rates that have been
cyclically adjusted, for a sanple period that begins in 1955,
as illustrated in Figure 2.2. The cyclical adjustnent of
each is acconplished by first regressing it on the GNP gap,
defined as the percentage deviation from the Bureau of
Economic Analysis's "mddle expansion trend" of GNP, and
t aki ng the residuals.

In previous work with a sanple period of [956-1984, the
coefficient in a regression of cyclically adjusted saving and
i nvest ment rates was estimted at . 80, statistically
i ndi stinguishable from 1. (Frankel (1986, 43-44)). But now
the coefficient has dropped essentially to zero, suggesting a
zero degree of crowding out, or a zero degree of "saving-
retention” (or, in the Feldstein-Horioka term nology,
"perfect capital nobility"). This finding is the result of
the addition to the sanple of another three years of record
current account deficits, 1985-87, a period also in which the
cyclically adjusted national saving rate was historically
low. When the equation is estimted with an all owance for a
time trend in the coefficient, the trend is negative (though
statistically insignificant), whereas the earlier sanple that

stopped in 1984 showed a tinme trend that was positive (and
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insignificant).

To verify that the 1980s experience is indeed the source
of t he preci pi t ous fall I n t he savi ng-i nvest nment
coefficient,’™ the sanple period is split at 1980. For the
period 1955-79, not only is the coefficient statistically
i ndi stinguishable from 1, but the point estimate is slightly

over 1.%® It is clearly the unprecedented devel opnents of the

1980s that overturned the previously-robust saving-investnent

relationship for the case of the United States. It is likely
that financial I|iberalization in Japan, the United Kingdom
and other countries, and continued innovation in the

Euromarkets (and perhaps the 1984 repeal of +the U S.
wi t hholding tax on borrowing from abroad), resulted in a
hi gher degree of capital nobility, and thereby facilitated
the record flow of capital to the United States in the 1980s.

But the magnitude of the inflow was in the first instance
attributable to the unprecedented magni tude of the decline in

nati onal saving.'

3. Differentials in Expected Rates of Return, and Expected

Real Depreciation

If the goal is to neasure the degree of integration of
capital markets, rather than the degree to which decreases in
national saving have crowded out investnent, then it is

better to look at differences in rates of return across
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countries r at her t han | ooki ng at savi ng-i nvest nment
correl ations. '® But measuring real interest differentials
will not do the trick. An international investor, when
deci ding what country's assets to buy, will not conpare the
interest rates in different countries each expressed in terns
of expected purchasing power over that country's goods. When
he or she thinks to evaluate assets in ternms of purchasing
power, all assets wll be evaluated in ternms of the sane
basket, the one consuned by that particular investor. The
expected inflation rate then drops out of differentials in
expected rates of return anong assets.

The differential in expected rates of return on two
countries' bonds is the uncovered interest differential, the
nom nal interest differential mnus the expected change in
t he exchange rate: i - i* - (Ds®). If asset demands

are highly sensitive to expected rates of return, then the

differential will be zero, which gives us uncovered interest
parity:
(3) i - i* - (%0s® = 0.

To distinguish this parity condition, which is Criterion
(Ir1) above, from the other definitions, it has often been
desi gnated "perfect substitutability:” not only is there

little in the manner of transactions costs or governnent-
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i mposed controls to separate national markets, but also
donestic-currency and foreign-currency bonds are perfect
substitutes in investors' portfolios.

Just as Criterion (I) 1is considerably stronger than

Criterion (Il), so is Criterion (Il) considerably stronger

than Criterion (I11). For real interest parity to hold, one
nmust have not only uncovered interest parity, but an
additional condition as well, which is sonmetimes called ex

ante relative purchasing power parity:

(2') V0ose = Oope - Dp®*.

Equation (2') and equation (3) together inply equation (2).
I f goods markets are perfectly integrated, meaning not only
that there is little in the manner of transportation costs or
governnment -i nposed barriers to separate national markets, but
al so that donmestic and foreign goods are perfect substitutes
in consuners' wutility functions, then purchasing power parity
hol ds. Purchasing power parity (PPP) in turn inplies (2').
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
criterion (l11) holds perfectly. The remainder of this
section considers the question whether ex ante relative PPP

equation (2'), holds.
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The enornous real appreciation of the dollar in the
early 1980s and subsequent real depreciation have by now
convinced the remining doubters, but abundant statistical
evi dence against PPP was there all along. Krugman (1978,
p.406), for exanple, conputed for the floating rate period
July 1973- Decenber 1976 st andard devi ati ons of t he
(logarithmc) real exchange rate equal to 6.0 per cent for
the pound/dollar rate and 8.4 per cent for the mark/dollar
rate. He also conputed serial correlation coefficients for
PPP devi ations of .897 and .854, respectively, on a nonthly
basis, equal to .271 and .150 on an annual basis. The serial
correlation coefficient is of interest because it is equal to
one m nus the speed of adjustnment to PPP. It may be best not
to rely exclusively on the standard deviation of the real
exchange rate as a summary statistic for the degree of
i ntegration of goods markets, because it in part reflects the
magni t ude of nonetary disturbances during the period.*

Consider a longer tinme span of annual data on the real
exchange rate between the United States and Great Britain.
[ The statistics described here are reported in Table 7.1 of
this volune.] During the floating rate period 1973-1987,
t hough there is no significant time trend, there is a large
standard error of 15.6 per cent. The serial correlation in
the deviations fromPPP is estimted at .687, with a standard

error of .208. This nmeans that the estimted speed of
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adjustnment to PPP is .313 per year, and that one can easily
reject the hypothesis of instantaneous adjustnent.

From t he ashes of absolute PPP, a phoenix has risen. 1In
response to findings such as those reported here, sone
aut hors have swung from one extrene, the proposition that the
t endency of the real exchange rate to return to a constant is
conplete and instantaneous, to the opposite extrene 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 inplying ex ante relative
PPP. But there is even less of an a priori case why PPP
should hold in rate-of-change formthan in the |evel form

Even though ex ante relative PPP has little basis in
theory, it does appear to have sone enpirical support.
Typically, the estimted speeds of adjustnent during the
floating rate period, .31 in the table (1973-1987), while not
so low as to be inplausible as point estimtes, are
nevertheless so |low that one statistically cannot reject the
hypot hesis that they are zero. In other words one cannot
reject the randomwalk hypothesis that the autoregression
coefficient is 1.0.

A 95-percent confidence interval on the autoregressive
coefficient AR covers the range 0.27-1.10. If the null
hypothesis is an autoregressive coefficient of 1.0, one

cannot legitimtely use the standard t-test derived from a
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regression where the righthand-side variable is the |evel of
the real exchange rate, because under the null hypothesis the
variance is infinite. There are a nunber of ways of dealing
with this nonstationarity problem Here one sinply applies
the corrected Dickey-Fuller 95-percent significance |evel,
3. 00. The .31 estimte for the floating-rate period is
insignificantly different from zero.

This failure to reject a random walk in the real
exchange rate is the sane result found by Roll (1979),
Frenkel (1981, p.699), Adler and Lehman (1983), Darby (1981),
M shkin (1984, pp.1351-53), and Piggott and Sweeney (1985).
Most of these studies used nonthly data. On the one hand,
the greater abundance of data reduces the standard error of
the estimate but, on the other hand, one is no |onger testing
whether AR = .69 is different from 1.0, but rather whether
.97 ( = ARY!'?) js different from 1.0, so that it may not be
much easier to reject. Another problemis that one does not
know that the nature of the true autoregressive process is
truly first-order on a nonthly (or continuous-tinme) basis.
In any case, the nonthly data in the studies cited were
general ly not powerful enough to reject the random wal k. *°

A nore promsing alternative is to choose a |onger tine
sanple to get a nore powerful estimte. The table also
reports statistics for the entire postwar period 1945-1987

PPP held better for the Bretton Wuods years than it did after
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1973, as neasured either by the nmean 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 tine sanple, one is only at the
borderline of being able to reject the random wal k. The 95-
percent confidence interval for AR runs from 0.64 to 1.02
and the t-ratio of 1.85 falls short of the Dickey-Fuller 95-
percent significance |evel of 2.93.

The asynptotic standard error of an estimate of AR is
approxi mately the square root of (1-AR?®/N. So if the true
speed of adjustment is on the order of 30 per cent a year (AR
= .7), a sinple calculation suggests that we m ght require at
| east 49 years of data (2.93%(1-.7%)/(1-.7)?= 48.6) to be able
to reject the null hypothesis of AR = 1 It is not very
surprising that 43 years of data is not enough, much |ess the
15 years of data used in npbst studies.? (Econonetricians
consider the asynptotic standard error on which this
calculation is based to be a bad approximation in smal
sanples. But the correct power calcul ation suggests that, if
anything, the sanple required to reject a random wal k woul d
be even | arger than 49. %)

The last colum of the table presents an entire 119
years of U. S.-U K data. Wth this long a tine sanple, the
standard error is reduced considerably. The rejection of no

serial correlation in the real exchange rate is even stronger
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than in the shorter tinme sanples. More inportantly, one is
finally able to detect a statistically significant tendency
for the real exchange rate to regress to PPP, at a rate of 16
per cent a year. The confidence interval for AR runs from
0.75 to 0.94, safely less than unity, and the t-ratio of 3.12
exceeds the Dickey-Fuller significance |evel of 2.89. %

The motivation for looking at PPP in this section has
been to obtain insight into the expected rate of real
depreci ati on, because that is the variable that can give rise
to real interest differentials even in the presence of
uncovered interest parity.* In rejecting the random walk
description of the real exchange rate, one has rejected the
claimthat the rationally expected rate of real depreciation
is zero.”® To take an exanple, in 1983-84, when the dollar
had appreci ated some 30 percent above its PPP val ue, survey
data show expected future real depreciation of 4.3 percent
per year. It is thus not difficult to explain the existence
of the U S. r eal interest differential, even without
appealing to any sort of risk prem um There is not nmuch
support for authors such as Koraczyk (1985, p.350) and Dar by
(1986, p.420) ruling out the possibility of expected real
depreciation a_priori and thereby concluding that real

interest differentials necessarily constitute risk prem uns.

If the failure of ex ante relative purchasing power

parity could, in itself, explain the failure of real interest
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parity, then it could also, by itself, explain the failure of
saving and investnment to be wuncorrel ated. In the recent
U S context, a fall in national saving could cause an
increase in the real interest differential and therefore a
fall in investnment, even if financial markets are perfectly
integrated and even if the fall in saving is truly exogenous,
provided the real interest differential is associated wth
expected real depreciation of the dollar.

Denmonstrating that the failure of ex ante relative
purchasi ng power parity is capable of producing a correlation
bet ween saving and investnent is, of course, not the sane
thing as asserting that this in fact is the explanation for
the observed correlation. There are plenty of other
conpeting explanations that have been proposed. But sone
support for the idea that the existence of expected real
depreciation is key to the observed correlation conmes from
Cardia (1988). She sinmul ates saving and investnment rates in
a sequence of models featuring shocks to fiscal spending,
noney growth, and productivity, in order to see which nodels
are capable, for enpirically-relevant magnitudes of the
paranmeters, of producing saving-investnent correlations as
hi gh as those observed. To get at sonme of the explanations
that have been nost promnently proposed, she constructs
nodel s both with and w thout purchasing power parity, both

with and w thout endogenous response of fiscal policy to
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current account inbalances, and both with and w thout the
smal | -country assunption. The finding is that the nodel that
all ows for deviations from purchasing power parity is able to
expl ain saving-investnment correlations as high as one, while
the various nodels that inpose purchasing power parity are
generally not able to do so.?

Further enpirical support for the idea that the
Fel dstein-Horioka results may in fact be due to inperfect
integration of goods mar ket s, r at her than inperfect
integration of financial markets, is provided by tests of
saving and investnment rates across sub-regions that are known
to be nore integrated with each other than is the nodern
wor |l d econony. Bayoumi and Rose (1991) |ook at correlations
of saving and investment rates across sub-regions within the
United Kingdom Sinn (1992) I|ooks at <correlations across
states within the United States (on 1950s data). Bayoum and
Sterne (1992) do the sanme for provinces wthin Canada (for
1961-1990) . In every case, the finding is no positive
correl ation. These regions are known to share a conmon
currency and to be highly integrated with respect to their
goods markets, suggesting that exchange rate variability or
ot her sources of inperfect integration of goods nmarkets may
be the source of high saving-investment correlations across
countries (although this is not necessarily the authors’

interpretations of their own results).
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4. A Deconposition of Real Interest Differentials for 25

Countries
Because there are so many conpeting definitions of the
degree of international capital nobility, it would be worth
knowing if the sort of countries that register high by one
criterion are also the sort that register high by the others.
In this section we look at rates of return in the 1980s
across a sanple of 25 countries. W begin with the broadest
measure of barriers to international capital nmobility, the

differential in real interest rates, defined as:

(4) r-r* = (i - %0p°) - (i* - ®o0p).

Subsequently we wll decompose the real i nt erest
differential into a conponent due to "political"™ or country

factors and a conmponent due to currency factors:

(5) r-r* = (i - i* - fd) - (fd - %ope + ®0p°*),

where i is the donestic nomnal interest rate, i* is the
foreign nomnal interest rate, and fd is the forward di scount
on the donestic currency. The first term (i - i* - fd) is
the covered interest differential. W call it the politica

or country premum because it captures all Dbarriers to
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integration of financial markets across national boundari es:
transactions costs, information costs, capital controls, tax
| aws that discrimnate 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 prem um because it captures differences in assets
according to the currency in which they are denom nated,
rather than in ternms of the political jurisdiction in which
they are issued. As we will see, the currency premumcan in
turn be deconposed into two factors, the exchange risk
prem um and expected real depreciation.

The deconposition of the real interest differential
woul d 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, but only for a few
countries. The present study uses forward rate data for

panel of 25 countries, which so far as | know is the | argest

set ever exam ned. The set of 25 includes countries both
|arge and small, industrialized and devel oping, Atlantic and
Paci fi c. The forward rate data for npbst of the countries

come from Barclay's Bank in London, via Data Resources, Inc.?

4.1. Real interest differentials

Table 3 reports statistics on three-nmonth real

interest differentials for the 25 countries, in each case
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expressed as the local interest rate neasured relative to the
Eurodol l ar interest rate. For local interest rates we use
the interbank market rate or, where no market rate exists,
the nost flexibly-determined interest rate available.?® W

use, to begin with, the realized inflation rates during the

ex post three-nonth period. Colum (1) reports the nean
real i nt er est differential during the sanple period,
Septenber 1982 to January 1988. (In this and subsequent

t abl es, because the ex post data run three nonths behind the
ex ante expectations, they go up to April 1988.) The nunbers
are negative for a mjority of countries, averaging -1.74
across all 25, which reflects the high Ievel of real dollar
interest rates during this period.

The countries are classified into five groups chosen on
a priori grounds. The group with real interest rates the
farthest below the world rate is Bahrain, G eece, Mexico,
Portugal and South Africa. These five (very diverse)
countries bear the burden of representing a w de class of
LDCs in our sanple. Al together there are eight countries
classified as LDCs that happen to have forward rate data
avai l abl e, and thereby appear in our sanple; three of these
are East Asian countries that are thought to have open
financial markets in the 1980s (Hong Kong, Singapore and
Mal aysia) and so are here classified separately.

One m ght object that the |arge negative real interest
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differentials in the group of five reflect adm nistered | ocal
interest rates that are kept artificially low by "financial
repression.” But countries cannot maintain artificially |ow
interest rates wi thout barriers to capital outflow. These
statistics reflect a | ow degree of capital nobility precisely
as we want them to. In this respect our group of five is
typical of LDCs. A number of studies, including much |arger
LDC sanples than avail able here, have shown the extremes to
which real interest rates can go, particularly sonme very

negative levels in the 1970s.

As with t he ot her measur es of I nt er est rate
differentials that we will be considering below, the nean is
not always the nost useful statistic. A small mean over a

particular sanple period my hide fluctuations in both
directions. Even if a mean is statistically significant,? it

is wuseful to know in addition the wvariability of the

differential. The standard deviation is reported in colum
(2). We also report the root-nean-squared error in colum
(3). [This would be a superior neasure of how closely the

rates are tied together if, for exanple, we are worried about
the possibility of a large differential that 1is fairly
constant over time because of governnent adm nistration of
interest rates.] Finally we report in colum (4) how big a
band would be needed to enconpass 95 percent of the

deviations fromreal interest parity.
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Country-group conparisons of the neasures of rea
interest differential variability in some respects suit a
priori expectations: the five closed LDCs constitute the

group with the highest wvariability, and the five open

Atlantic countries the group with the |owest.® But there
are sonme results that are anomalous if the real interest
differential is taken as a nmeasure of financial market
i ntegration. France, for exanple, had stringent capital

controls in place during our sanple period (at |east until
the latter part) and yet appears to have a higher degree of
capi t al nmobility by the criterion of r eal i nt erest
differenti al variability t han Japan, whi ch announced
i beralization of its capital controls before our sanple
period (1979-80). One mght conceivably argue that the
Japanese |iberalization nmust not have been genui ne. But the
French real interest differential is smaller and |ess
vari abl e even than those of the Netherlands and Switzerl and,
maj or countries that are known to be virtually free of
capital controls. Only Canada shows a smaller and |Iess
variable real interest differential than France.

Because the realized inflation rates could not have been
precisely known a priori, it is necessary to project them
ont o contenporaneously known variables. Three such vari abl es
were used: the forward discount, nom nal i nt erest

differential, and lagged inflation differential.? In a
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maj ority of cases, a statistically significant anmount of the
variation in the real interest differential turned out to be
forecast abl e. 2 The standard deviation of the projected
differential gives us our final neasure of variability. The
results for the ex ante real interest differential are nostly
simlar to those for the ex post. France, for exanple, stil

shows a | ower degree of variability than the Netherl ands.

4.2. Covered interest differentials: The country prem um

We now use the Barclay's forward rate data to deconpose
the real interest differential into one part due to country
factors and another due to currency factors, as in equation
(5). The first conponent, the covered interest differential,
enconpasses all factors related to the political jurisdiction
in which the asset is issued. Its size and variability
measures barriers to international <capital nmobility nost

narrowmy and properly defined.

Colum (1) of Table 4 reports the nean of the covered
interest differential for each of our 25 countries. A good
rule of thunmb, when the absolute magnitude of the mean or the
variability of the differential indicates the existence of
significant barriers, is as follows: a negative differenti al
vis-a-vis the Eurocurrency nmarket indicates that, to the

extent that barriers exist, they are capital controls or
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transactions costs currently operating to discourage capita
fromflow ng out of the country. I nvestors would not settle
for a lower return donestically if they were free to earn
abroad the higher return covered to elimnate exchange risk.
This is the case for all the LDCs in the sanple, with the
exception of Hong Kong, and for all of the traditionally
"cl osed" European countries, with the exceptions of Austria
and Bel gi um (which should by now probably be classified with
the "open" countries). The negative differential that
existed for the United Kingdom before Margaret Thatcher
renoved capital controls in 1979 is now extremely small.?®
Similarly, Canada's differential is effectively zero.*

Colum (4), the size of +the band wde enough to
enconmpass 95 per <cent of deviations from international
covered interest parity, can be conpared with the approach of
Frenkel and Levich (1977). They tested a |arger band neant
to represent transactions costs between pound and dollar
securities. They found, for the case of the United Kingdom
that a smaller percentage of deviations (87.6 - 89.7 percent,
p.1217) fell wthin the band. This confirms that capital
nmobility has increased since the 1970s.

Germany and several other neighboring European countries
[ Swi tzerl and, the Netherlands, Austria, and Belgium show
hi gher interest rates locally than offshore, which suggests

sone barriers discouraging capital inflow i nvestors would
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not settle for a lower mark return in the Euromarket if they
were free to get the higher return in Germany. But the
magni tude is quite small, as it has been observed to be ever
since CGermany renoved nost of its controls on capital inflow
in 1974. Figure 2.4 shows the evidence of the 1974
i beralization (see also Dooley and Isard, 1980; and G avazzi
and Pagano, 1985, p.27).

Japan has a covered differential that by all measures is
smaller and less variable than those of Swtzerland and
Germany, |let alone France and nost of the other countries.
This m ght conme as a surprise to those accustoned to thinking
of Japanese financial markets in ternms of the large barriers
to capital inflow that were in place in the 1970s. The
i beralization of Japanese markets, which has been docunented
el sewhere, continued during our sanple period.* (See Figure
2.5.) Australia and New Zeal and, while |agging well behind
Japan, also showed signs of liberalization during the course
of our sanple period.?*

The covered interest differential for France is nuch
| arger and nore variable than that for the other major
i ndustrialized countries known to be free of capital
control s. This is the reverse of the finding from the
criterion of real interest differentials in Table 3. It
supports the value of the <criterion of covered interest

differentials as the proper test of financial mar ket
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i ntegration. The differential, wth 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.* Qur data indicate
that the last mjor occurrence of this phenonenon was
February 1986; since then the differential has been close to
zero.

Simlarly, the same phenonenon for Italy, which has also
been previously studied (e.g., G avazzi and Pagano, 1985),
appears to have ended after the February 1986 realignnment.
France and Italy apparently dismantled their capital controls
qui ckly enough to neet a 1990 deadline for |iberalization set
by the EEC Twelve.®® O four countries that required a |later
deadl i ne, Spain and Portugal by  our measures began
liberalizing in the 1980s,* but Greece and Ireland did not.
Sweden is one non-EC European country that appears to have
noved toward |iberalization during our sanple period, while
Nor way does not. All of these European countries show up
with negative nean differentials, which inplies that the
remai ning controls act to discourage capital outflow rather
than inflow. For the EEC countries, this finding supports
records of the European Conm ssion, which report nore freedom
for short-terminflows than short-term outflows.*

Regi stering inpressively open financial markets are our

three East Asian LDCs (which, especially in the case of
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Si ngapor e, have rapidly outgrown the appellation "less
devel oped"). Hong Kong and Singapore show smaller covered
differentials even than sonme open European countries |like
Ger many. Mal aysia's differential has been considerably
hi gher, particularly in 1986, but still conpares favorably
with some European countri es.

Not surprisingly, our remaining LDCs [Mexico, G eece,
Portugal, Bahrain and South Africa] show by far the | argest
and nost variable covered interest differentials.* Again,
the results are precisely what one would expect if covered
interest differentials are the poper criterion for capital
mobility, but the reverse of what the saving-investnent

criterion shows.

Why does the covered differential criterion give such
different answers from the saving-investnment criterion, which
shows a high degree of saving-retention anong industrialized
countries? Fel dstein and Horioka (1980, p.315) argue that
financial markets are less well integrated at |onger-term
maturities, as conpared to the three-nonth maturities used in
tests of <covered interest parity such as those reported

above:

It is clear fromthe yields on short-term securities in

the Eurocurrency market and the forward prices of those
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currencies that liquid financial capital noves very rapidly
to arbitrage such short-term differentials....There are
however reasons to be sceptical about the extent of such

| ong-term arbitrage.

Studies of international interest parity have been
restricted by a lack of forward exchange rates at horizons
goi ng out nuch further than one year.? But even without the
use of forward rate data, there are ways of getting around
t he problem of exchange ri sk. Data on currency swap rates
can be used in place of forward exchange rates to test the
long-term version of interest rate parity. Popper (1990)
finds that the swap-covered return differential on 5-year
U.S. governnent bonds versus Japanese bonds averaged only 1.7
basis points from Cctober 3, 1985 to July 10, 1986, and that
the differential on 7-year bonds averaged only 5.3 basis
poi nts. The means mask sone variation in the differenti al
But a band of 46 basis points is |arge enough to enconpass 95
per cent of the observations for the 5-year bonds. The band
is 34 basis points for the 7-year bonds. The means on 5-year
bonds for sonme other mmjor countries are as foll ows: Canada
15.9, Switzerland 18.7, United Kingdom 51.1, and Gernmany
28. 4.

The magni tude of these long-term differentials conpares

favorably with the magnitude of the short-termdifferentials.
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The inplication is that Feldstein and Horioka are wong in
their conjecture that there is a termstructure wedge
separating national capital markets.* The nost relevant
di stinction appears to be, not long-term vs. short-term but

rather real vs. nom nal

4.3. "Real forward discounts:" The currency prenium

Even for those countries that exhibit no substanti al

country premum as reflected in covered interest parity [fd

- (i - i*) = 0], there may still be a substantial currency
prem um that drives real interest differentials [(i - °Op% -
(i* - 9ope)] away from zero. If real interest

differentials are not arbitraged to zero, then there is in
turn no reason to expect saving-investnent correlations to be
zero. Table 5 reports the statistics for the currency

prem um as neasured by the "real forward discount:"”

fd - (®op® - ®0pe).
Germany, Switzerland, the Netherlands, Austria and Japan, for
exanpl e, all have substantial real forward discounts (or --
nore precisely -- real forward prema), which constitute
approxi mat el y t he entirety of their real i nt erest
differentials. These are countries with currencies that have
experienced a | ot of exchange rate variability, both nom na

and real, vis-a-vis the dollar since 1973, and especially
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since 1980. As a consequence, sone conbination of exchange
risk premunms and expected real depreciation -- factors
pertaining to the currency, 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 rea
i nt erest differential, whi | e t he covered i nt erest

differenti al (t hough smal | ) S positive: t he smal
regul ations or frictions that remain in these countries are,
if anything, working to resist capital inflow (at |east at
the short end of the maturity spectrum), not outflow as one
woul d m stakenly conclude fromthe real interest differential
criterion. The other countries all have highly variable
currency premuns as well. I ndeed the real forward discount
(currency premium is nmore variable than the covered interest
differential (country premum for all but three of our 25
countries (G eece, Mexico, and France). The last rows of
Tables 4 and 5 show that the average variability across all
countries is higher for the currency premum than for the
country prem um

We can project the real forward discount on the sane
three variables as we did for the real interest differentia
(the forward discount, nomnal interest differential, and
|l agged inflation differential) to get an ex ante neasure.*

Its standard deviation now shows six countries for whom the
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currency premum is |less variable than the country prem um
(Greece, Mexico, Portugal, France, Italy and Spain). But the
currency premum remains the major obstacle to real interest

parity for nost countries.

4.4. Further Deconposition into Exchange Risk Prem um and

Expect ed Real Depreciation

Qur deconposition so far has lunped two ternms, the
exchange risk premum and expected real depreci ation,
together into the currency prem um

fd - Qope + Oope* - (fd _ OOSe) + (DSe _ Oope + OOpe*)_

In this section we attenpt to conplete the deconposition by
separating these two ternmns. To do so requires a neasure or
nodel of expected depreciation. The usual approach is to use
the ex post changes in the spot rate (°Os) as a neasure of ex
ante expectations (°Os%, and to argue that wunder rationa
expectations the expectational error (e = %0s - °Os% shoul d
be random (uncorrelated with information currently avail able
cont enpor aneousl y) .

We can conpute the nean value of (fd - 0Os) for each of
our countries.* Mst of the nmeans are positive, show ng that
the weak-dollar period (1985-88) dom nates over the strong-
dol l ar period (1982-1985).% But only three currencies have

mean risk premuns, of either sign, that are statistically
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significant.* Furthernore, in a mpjority of cases [16/25],
the sign of the nean return differential is the opposite of
the sign of the mean real interest differential during the
sane period (Table 3, colum 1). So this nmeasure of the
exchange risk prem um does not explain any positive part of
the real interest differential.

Measures such as the standard deviation, root-nmean-
squared-error, and 95 % band, show very high variability in
(fd - °Os).. These are measures of the variability of ex
post return differentials, not ex ante. They tell us little
about the variability of the exchange risk prem um But the
high variability of the exchange rate does tell wus two
t hi ngs. First, it provides an obvious explanation -- |ow
power -- why the first nonments mght not be statistically
significant. On the other hand, the existence of substanti al
uncertainty regarding the future spot rate suggests, via the
theory of optimal portfolio diversification, that a non-zero
exchange risk premum nust exist, to reward risk-averse
investors for holding currencies that are perceived as risky
or that are in oversupply.

To estimate the ex ante exchange risk premum we can
project (fd - depr) onto our sane three variables: t he
forward discount, I nt erest differenti al and inflation
differential.*® The regression is statistically significant

for a majority of currencies, as many others have found.*
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The standard deviation shows the nost variable exchange risk
prem unms belong to Mexico and New Zeal and, but the United
Ki ngdom Net herl ands, Austria, Germany and Swi tzerland foll ow
cl ose behi nd.

The ot her conponent of the currency premumis expected
real depreciation. As noted earlier, given the wdely-
accepted failure of purchasing power parity on |levels, there
is no theoretical reason to expect it necessarily to hold in
terms of expected rates of change, the hypothesis sonetines
known as ex ante rel ative purchasing power parity. The neans
of ex post real depreciation are negative, indicating real
appreciation of the currency against the dollar, for all
European countries and for nost others as well. The only
five exceptions, countries that experienced real depreciation
against the dollar, were our three East Asian devel oping
countries, Australia, and Bahrain. This last was the only
one, of either sign, that was statistically significant.?>

We already know, fromthe results reported above for the
119 years of U S.-U K. data, that we cannot expect to reject
ex ante relative PPP on just a few years of data: new
di sturbances to the real exchange rate are so |arge, that one
needs a nmuch longer tine sanple to find evidence of
systemati c novenment. But the signs of the nmean rea
depreciations are usually the same as the signs of the nmean

real interest differentials in Table 3 [20/25], suggesting a
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high <correlation of the real interest differential and
expected real depreciation across countries.

To estimte ex ante expected real depreciation, we
project ex post real depreciation, again, on the sane three
cont enpor aneous vari abl es.® The standard deviations for the
various currencies are quite simlar to those for the
proj ected exchange risk preni um I n nost cases [18/25] the
projected exchange risk premum is slightly nore variable

than projected real depreciation.

5. Concl usi on

We can sumup with four concl usions.

(1) Capital controls and other barriers to the novenent 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 continuing
worl dwi de trend of integration of financial markets in the
1980s had al | but el i m nat ed short-term I nt erest
differentials for major industrialized countries by 1988.

(2) Only the country prem um has been elimnated; this neans

that only covered interest differentials are small. Real and
nom nal 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

prem um plus expected real currency depreciation. This neans
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that, even with the equalization of covered interest rates,

|arge differentials in real interest rates remain.

(3) The United States in the 1980s began to borrow on such a
massi ve scal e I nternational ly t hat t he traditiona

"Fel dst ei n- Hor i oka" finding of a near-unit correl ation
bet ween national saving and investnent has broken down. The
process of liberalization in Japan and other major countries
was probably one factor behind this massive flow of capita

to the United States.

(4) In addition to the gaps that distinguish covered interest
parity fromreal interest parity, there is a further gap that
separates real interest parity from the proposition that
changes in national saving do not crowd out investnent
because they are readily financed by borrow ng from abroad.
Bonds are not perfect substitutes for equities, and equities
are not perfect substitutes for plant and equi pnment. Thus at
each stage, there are good reasons to think that it continues
to be possible for shortfalls in national saving to crowd out

i nvestnment, even if to a smaller extent than before 1980.
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Endnot es

Despite the increased attention to inward foreign direct
/estment in the United States in recent years, it continues to be
smal | er conponent of the capital inflow than portfolio investnment.
5 of the end of 1987, foreign direct investnment accounted for only

per cent of the total stock of foreign-held assets in the United
at es.

There were relatively large differentials separating U S.
erest rates from the Eurodollar rates; at the long-term end of
> spectrum well-known U.S. corporations could borrow nore cheaply

the Euromarket than donestically. These differentials fell
2adily toward zero between 1982 and 1986, probably as the outcone
i nnovation that occurred in the Euromarkets -- partly in response
these differentials -- nmaking it easier for U S. corporations to
‘row there. Much of this innovation went under the name of
suritization. See Frankel (1988) for docunentation and further
‘erences. [It appears that the securitization trend suffered a
-back in 1987 and 1988, in part associated with the October 1987
yck-market crash; it is now said to be slightly nore costly for
5. corporations to issue bonds in the Euromarket t han
restically. It remains to be seen whether this reversal of the
and toward perfect integration is serious or |lasting.]

And even if this relationship doesn't break down in the future under

m fears of international creditors that u. S. i ndebt edness is
sessive.
There is a fifth possible -- yet nore narrowy defined --

terion for the degree of integration of financial markets: the
re of transactions costs as neasured directly by the bid-ask-
‘ead in, for exanple, the foreign exchange market. Surprisingly,
> covered interest differenti al does not appear to be
atistically related to the bid-ask spread (MacArt hur 1988).

Obstfeld (1986) and Sumrers (1988) argue that the saving-
/esntent correlation my be due to the common influence of growth
es.

Sinn (1991), on the other hand, points out that the practice of
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presst
becom

aver agi
/ing rates over a |longer period may elim nate sone of the international

capit

/ements that one is looking for: current accounts nust average out to zero

> sufficiently long run.

Obstfeld (1986) nmkes the |arge-country point in a tinme-series
1text, where it properly belongs. But even in a tine-series
jression for a single country such as the United States, one can
‘rect for the |large-country problem by expressing saving and
/estment rates as deviations from the rest-of-world rates of
/ing and investnent, respectively. Under the null hypothesis, an
ygenous fall in the U 'S. saving rate may drive up the world real
erest rate and crowd out investnment, but there is no evident
ason for the crowding-out to be reflected in U S. investnent to
[_greater extent than in rest-of-the-world investnent. In Franke
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)86, 44-45), | found that the close correspondence between U S
/ing and investnent for 1970-1985 remains, even wth this
ust nment .

Cbstfeld (1986) finds that the coefficient fell after 1973, in
e series correlations for nost of his countries, but Obstfeld
)89) finds that it has risen over tinme (1967-84 vs. 1956-66), wth
> United states show ng the highest correlation of any.

In a US. tinmne series context, Frankel (1986) wused two instrunent
‘iables: the fraction of the population over 65 years of age and the ratio
itary expenditure to GNP. The former is considered a determ nant of priva
/ing and the latter of public saving, and both have sone claimto exogeneit

the context of cross-sections of developing and industrialized countrie
)l ey, Frankel and Mathieson (1987) used the dependency ratio and, again, t
itary expenditure vari abl e.

.Oher studies that reject real interest parity for nmajor
Justrialized countries include Mshkin (l1984a, 1984b), Cunby and
stfeld (1984), Mark (1985), and Cunmby and M shkin (1986). dick
)87) examnes real interest differentials for six Pacific Basin
Intries vis-a-vis the United States.

The 10-year real interest differential vis-a-vis a weighted average of (
Intries was about 3 per cent in 1984, whether expected inflation is neasured
listributed | ag, by OECD forecasts, or by DRI forecasts. [In 1980, by contras
> differential was about -2 per cent. Frankel (1986, pp. 35-36).

. Gross investnent was 16.0 per cent of GNP in 1980, which was
sel f considered a | ow nunber [down 0.5 % from 1971-80].

. The instrunental variables used are the dependency ratio (the
n of those older than 64 and those younger than 21, divided by the
"ki ng-age population in between), which is a determnant of
vate saving, and mlitary expenditure as a share of GNP, which is
determ nant of the federal budget deficit. A data appendix is
il abl e, for details on these and the other vari abl es.

. Regressions for yearly data beginning in 1930 were reported in
Jle 2 of the original published version of this paper.

There are two other potential sources of differences from the
sults in Frankel (1986): the Commerce Departnent rel eased revised
‘ional accounts data for the entire period in 1986, and we now use
> dependency ratio as the denographic instrunmental variable in

ace of the ratio of the over-65 to the over-20 popul ation. But
> years 1985-87 are indeed the source of the fall in the
of fi ci ent; when these three years are omtted the coefficient is
ar 1 [as when the 1980's are omtted in Table 2].

If the 1956-1987 sanple is split at 1974, when the United States and Gerne
oved capital controls, rather than at 1979, there is still a precipitc
sline in the cyclically-adjusted saving-investnent coefficient over tinme: fr
7 (statistically, no difference from 1) to .31 (borderline difference from
Table 3a in the working paper version.] If the 1930-1987 sanple is split
>8, when many European countries restored currency convertibility, there is
all increase in the coefficient over tinme: from .83 (statistically differe
ym1l) to 1.14 (no difference from1l). [Table 2a.] But this is no doubt becat



49

> saving and investnent rates are not cyclically adjusted for this period, (t
A series is not available back to 1930). Only when expressed on a cyclical
usted basis is the U S. national saving rate of 1985-1990 especially | ow.
Fel dstein and Bacchetta (1989) and Bayoum (1992) find simlar drops in t
/i ng-investnent coefficient in the 1980s, for cross-sections of industrializ
intries (though they do not use instrunental variables, and are thus |iable
> econonetric criticisns that others have raised concerning the endogeneity
‘ional saving).
. Measuring barriers to integration by differences in rates of
urn has the problemthat a given degree of integration can appear
aller or larger depending on the disturbances to saving (or to
1er variables) during the sanple period in question. For exanple,
> greater degree of wvariability in the US. real interest
‘ferential in the 1980s, as conpared to the 1970s or 1960s, could
attributed to the greater swings in variables such as the
“uctural budget deficit, rather than to a | ower degree of capital
dlity. All we can say for sure is that if the barriers to
egration are essentially zero (the degree of capital nobility is
sentially perfect), then differentials in rates of return should
essentially zero.
. For exanple, Krugman found that the standard deviation for the
al  mark/dollar exchange rate during the German hyperinflation,
yruary 1920- Decenber 1923, was nuch |arger (20.8 percent) than
‘ing the 1970s, even though the serial correlation was no higher
765) .
. Cunmby and Obstfeld (1984, p.146) used a Qstatistic to test for
yher order serial <correlation in nonthly real exchange rate
anges and found none. However they also found that expected
‘lation differentials were unrelated to expected exchange rate
anges, rejecting the random wal k characterization of the real
hange rate. Hui zi nga (1986) was also able to reject the random
k in some cases.
. As already noted, an AR coefficient of .7 on a yearly basis
‘responds to an AR of .97 on a nonthly basis (.97% = .70). Thus
m ght take 564 nonths of data (2.93%1-.97%)/(1-.97)? = 563.7) to
able to reject the null hypothesis of AR = 1. This is 47 years,
'y little gain in efficiency over the test on yearly data.
mers (1986) denobnstrates the | ow power of random walk tests in
> context of stock market prices.
. Dedong, Nankervis, Savin and Witeman (1988, table Il) offer power tabl
t he Dickey-Fuller test which show that when the true AR paraneter is .8, ev
sanple size of 100 is sufficient to reject a random wal k only about 65 per ce
the tine.
As the sanple period covers a nunber of changes in exchange
e reginme, it would be desirable to allow for shifts in the
officient (and in the variance of the disturbance term. But many
t he proponents of a random walk in the real exchange rate claim
as evidence in favor of an "equilibrium hypothesis, under which
Ictuations in the real exchange rate are caused only by real, as
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Josed to nonetary, factors. Under this null hypothesis, changes
regime should not matter for the real exchange rate. Thus our
atistical test is a valid rejection of the null hypothesis, even
yugh it lunmps together all 119 years of observations.

Sticky goods prices are only one of a nunber of possible
Irces of deviations from ex ante relative PPP. Anot her is the
stence of the prices of nontraded goods in the relevant price
lex. Dornbusch (1983) shows how novenent in the relative price of
1-traded goods affects the real interest rate, saving, and
‘rowing from abroad, whil e Engel and Kletzer (1987) show
acifically how such nmovenent can give rise to the Feldstein-
i oka finding. Bovenberg (1989) too shows how inperfect
)stitutability of goods can give rise to the finding.

The rationally expected rate of real depreciation estimated from a specif
e series process is not necessarily the sanme as the actual expectation of re
yreciation held by investors. Frankel (1986, pp.58-59) used survey data
ectations of exchange rate changes (collected by the Econom st-affiliat
1ancial Report) and forecasts of price level changes (by DRI) to conpute
ect neasure of expected real depreciation for the dollar against fi
‘renci es. The nunbers showed an expectation that the real exchange rate ten
regress back toward PPP at a statistically significant rate of 8 to 12 p
1t a year.
. Obstfeld (1986) shows, in a life-cycle nodel of saving wth
‘ual OECD data on the functional distribution of incone and on
yul ation growth, that the coefficient in an investnent regression
1 be simlar to those estimted by Feldstein and Hori oka.
mlar clainms based on nodels of intertenporal optimzation are
le by Ghosh, 1988, Roubini, 1988, Tesar, 1988, and Lei derman and
zin, 1989.) But Feldstein and Bacchetta (1989) argue that the
wth rate is not in fact responsible for the observed coefficient.

Some of these data were also analyzed in Frankel & MacArthur

388). Sone forward rate observations for Italy, Austria, and
gium in the Barclay's data |ooked suspicious. In addition,
‘clay's does not quote a rate for Portugal. For this study,

‘ward exchange rates for Italy and Bel gium are taken from the Bank

Anerica (also obtained via DRI), and for Austria and Portugal
ym the Financial Tines. The Barclay's data for Ireland also
Jear suspect (1986-1988).

The data appendi x to NBER Wor ki ng Paper 2309 gives details.

The standard errors for individual country neans are usable,
leed are conservative, despite t he use of over |l appi ng
servations, because they are calculated as iif there were T/3
servations rather than the actual T observations used.

Savi ng-i nvest ment regressi ons, by contrast, show the
Interintuitive result: coefficients for LDCs that are |ower
lggesting higher capital mobility, in Feldstein and Horioika's
'ms) than for industrialized countries. Fi el eke (1982), Dool ey,

ankel and Masson (1987) and Summers (1988).
The results were reported in NBER wor ki ng paper 2856, but were
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tted here to save space.
. It is possible that, for sone countries, seasonal variation constitutes o
"ecast abl e conponent.
. The British liberalization of 1979 is explained and analyzed in
‘is and Taylor (1989). See Figure 4.
As shown, e.g., by Boothe, et al, 1985, p.112.
For exanple, Otani (1983) and Frankel (1984).
. The frequently |arge negative covered differential that had been observ
Australia up to m d-1983 (see, e.g., Argy, 1987) largely vanished thereafte
. Clausen and Wplosz (1982), G avazzi and Pagano (1985, pp.27-
., Frankel (1982) and Wpl osz (1986), anpbng ot hers.

"Capitalism" The Econom st, May 21, 1988, p. 95.

The magnitude of the covered interest differential fell sharply in 1987 f
3se two countries. |[See de Macedo and Torres (19 ).]

For France, Italy, Ireland, Spain and Greece (as reported in Wrld Financi
‘kets, Septenber 9, 1988, p.5). Denmark's covered differential remains qui
yh in our sanple. The country has been reported to have no capital contro
ft (Econom st, op.cit.), but this evidently applies only to securities: t
opean Conmmi ssion reports that deposits and other short-term transactic
Tai n subject to authorization in Denmark as of 1988.

Bahrain shows a smaller differential than the others, and even

an sone of the European countries with controls, like Spain and
2| and. (It should be noted that the forward rate quoted by
‘clay's applies to the Saudi riyal; we match it up with the
wraini interest rate because no local interest rate is available

Saudi Arabia and the two countries are said to be closely tied
1anci al | y. The riyal is classified by the IM under the sane

change rate arrangenent as Bahrain's currency, the dinar, which
Il'd suggest that the same forward rate could be applied to both.
the riyal exchange rate does in fact vary sonewhat, so that our
asured covered interest differential is not entirely legitimte.)
Tayl or (1988) studies covered interest parity within the London
omar ket . Such studies do not get at the degree of financial
"ket integration across national boundaries. When authors find
/i ations fromcovered interest parity in such data (e.g., M shkin,
34a, p.1350), it is often due to low quality of the data, e.g.
axact timng. Wth high-quality data, Taylor finds that covered
erest parity held extrenely well in 1985, that it held |ess wel
the 1970s, particularly during "turbulent" periods, that the
‘ferential had nostly vani shed by 1979, and that the differentials
it do exist are slightly larger at the longer-term than shorter-

‘'m maturities. But, like other studies, Taylor has no data on
urities longer than one year.
It is still quite likely, however, that there is a wedge in

h country separating the long-terminterest rate fromthe after-
¢ cost of capital facing firns. Such a wedge could be due either
the corporate incone tax system or to inperfect substitutability
‘ween bonds and capital. Hatsopoul os, Krugman and Summers (1988)
jue that the cost of capital facing U S. corporation is higher
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an that facing Japanese corporations, even when real interest
es are equal, because U.S. conpanies rely nore heavily on equity
l1anci ng, which is nore expensive than debt financing. See al so

ers in Feldstein (1987).
. The results are reported in NBER working paper no. 2856, but
> omtted here to save space.

Reported in Colum (1) of Table 8 in the originally-published
"sion of this paper.

The five exceptions, currencies that depreciated against the dollar at
e nmore rapid than predicted by the forward discount, were the Hong Kc
lar, Malaysian ringgit, Singapore dollar, Saudi Arabian riyal, and Sol
“i can rand.

The <currencies are the Saudi Arabian riyal, and two that appreciat
‘ongly against the dollar, relative to the forward rate: the Japanese yen a
> Portuguese escudo
. Again, the results are reported in a working paper but are
tted here.

Many ot hers have found a highly significant predictable conponent of (fd-e€
i), often when regressing against fd, and particularly in-sanple. | t
ssible that such findings are not due to a tinme-varying premum as t
‘ional expectations approach would have it, but rather to a tine-varying noc

spot rate determnation (together with insufficiently long sanple periods
1 learning by investors. Such specul ations go outside the scope of this pape
>ee Frankel and Froot, 1988, and Froot and Frankel, 1989.)

The statistics on real depreciation were reported in Table 9 of
> originally-published version of this paper.

Once again, the results are reported in a working paper, but
> omtted here.

It seens that in both cases an apparently predictable conponent of the sp
e changes constitutes nost of the variation (as opposed to variation in t
‘ward discount or inflation differential, respectively): the significe
officients on the forward discount, interest differential and ex post inflati
‘ferential when (Ds - Dp - Dp*) is the dependent variable are always
Josite sign and simlar magnitude as the coefficients when (fd - Ds) is t
yendent vari abl e.

One view is that the high degree of integration of financial
"kets is one of the causes of the high degree of volatility of
hange rates. The issue is discussed, and further references
/en, in Frankel (1988b).



