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Abstract

Interest rate links strengthened among some Pacific Rim countries over the period
1982-1992, even though substantial country barriers and currency barriers remain. The
covered interest differential narrowed for Australia and New Zealand, as their programs of
financial liberalization admitted them to the club whose members already included Hong
Kong, Singapore, Japan, and Canada. The exchange risk premium also narrowed significantly
for Australia during the period 1988-92 (for which survey data are available). Overall, world
influences on local interest rates increased in Australia, Korea, Malaysia, and New Zealand.
In the cases of Australia, New Zealand, and Canada, there appears to have been a shift of
influence from Tokyo interest rates to New York interest rates. In the cases of Indonesia and
(somewhat less significantly) Korea and Singapore, there are signs of influence shifting from
New York to Tokyo.




1 INTRODUCTION

The rapid steps Europe has taken toward economic integration, and their Iﬁany effects, have been
extensively studied. There exists a belief that economic links among Pacific countries are also increasing
rapidly, and a suspicion that Japan is at the root of it, but these issues have been less extensively studied.
Some recent tests regarding bilateral trade suggest that there is not in fact an increasing bias toward intra-
regional trade within East Asia, and that the Pacific-wide grouping, which includes North America, is the
strongest "trade bloc” of any.! But there are signs that Japanese financial influence is increasing in East
Asia. Capital flows within the region, particularly foreign direct investment by Japan in Southeast Asia, are
growing. The yen is playing a greater role in the region, as reflected in trade invoicing, loan-denomination,
reserve holdings, and exchange rate policies. The role of the dollar is still dominant however.

This paper seeks to investigate the extent to which Pacific financial markets are becoming more
* tightly linked, by analyzing the comovements of interest rates in a number of countries around the Pacific.
International equalization of interest rates would be aﬁ/ important phenomenon for many reasons. It would
imply, for example, that national monetary authorities had lost the ability to affect domestic demand

through independent monetary policies, and that countries would be able easily to finance investments

despite shortfalls of saving. Earlier studies of these issues in the Pacific context include Glick (1987), Glick

and Hutchison (1990), and the papers in Cheng (1988).

Here we focus on three basic questions. (1) As the result of financial liberalization and innovation,
particularly the removal of capital controls and other barriers to international capital mobility, are interest
rates in Pacific countries becoming increasingly linked to the core world financial market? (2) To the
extent that barriers remain and interest rates continue to be set independently, what is the nature of these
barriers? Do they iend to be associated with country boundaries (such as capiial cowtrols, differential tax
treatment, default risk, imperfect _infbrmation, risk of future capital controls, etc.) or with currencies
(expectations of exchange rate changes and an exchange risk premium)? (3) To the extent that interest
rates in Pacific countries are now influenced by interest rates in world financial centers, is the power of

Tokyo in the region gaining over that of New York?




We shall use the term "financial links” to refer to the ease with which capital moves from one

country to another, the extent to which capital controls and the other country barriers have been broken

down. We shall use the term "currency links" to refer to the perceived stability of the exchange rate
between two countries. Arbitrage will not equate interest rates internationally unless both financial links
and currency links are very strong. One or the other alone will not doiit _Either country barriers such as
capital controls or the perceived possibility of exchange rate changes will be sufficient to drive a wedge
between two countries’ interest rates.

Convergence of Pacific Rim interest rates 2 is not as widespread a trend as one might think. Both
the mean of onshore - offshore interest rates, as well as the standard deviation of those rate differentials,
show no sign of a declining trend. As already noted, there is no reason to believe that interest rates should
converge with integration unless one believes that both country barriers and the perceived likelihood of
exchange rate changes were tending towards zero. To see this, notice that the differential for interest rates
of common maturities can always be decomposed as follows:

(€)) i-iVS = (i-iYS-fd) + (fd - as®) + as¢
Where:
fd is the forward discount for a consistent maturity

as¢ is the expected depreciation over a consistent horizon

This identity merely breaks the nominal interest differential into its constituent parts: country factors
(including capital controls, differential tax treamient, default risk, localized information, risk of future
capital controls) which give rise to the covered interest differential (i - i’ - fd), and currency factors [an
exchange risk premium (fd - 4s¢) and expected depreciation (s¢}].

While exchange risk and expected depreciation are difficult to assess, one can examine capital
controls and country risk directly by looking at the country premium — otherwise known as the covered
interest differential. (What we are here calling the country premium is sometimes called political risk.?)

We can only examine covered interest differentials for a subset of countries, those with relatively




well-developed forward markets: Australia, Canada, Hong Kong, Japan, Malaysia, New Zealand and '
Siﬁgapore. Figure 1 illustrates one finding of this paper: that capital mobility, deﬁnéd as the absence of
barriers to the movement of short-term capital across national boundaries has indeed increased over the
1982-92 period for this subset of countries (measured by a 3 month moving average series for the covered
interest differential). The mean covered interest differential has nioved from minus one percent to roughly
zero on an annualized basis, while the standard deviation of interesf differentials shrinks to near zero.4
Domestic financial liberalization in these countries is as much a part of the convergence process as
international financial liberalization, as only market-determined interest rates are free to adjust to world
levels in response to arbitrage. °

This graph' is merely sﬁggestive, and summary statistics can be misleading. This paper examines
more carcfullyv each of these linkages in a variety of ways. In Section 2, we turn our attention first to the
left-hand side of equation (1), discussing how the total interest differcntial has evolved.over time for the
Pacific Rim countries. Then, we assess individual components on the right-hand-side: the covered interest
differential and the exchange risk premium. "

In Section 3 we move to an investigation of whether local interest rates are becoming increasingly
influenced by US interest rates. We examine correlations between the US Eurodollar rate. and local

onshore rates. The data on covered interest rates is relatively firm, and we pursue further ways of assessing

influence over time, including recursive and rolling regression analysis (Section 4). Section 5 investigates

whether uncovered interest parity is becoming a better characterization of Pacific Rim linkages, which
brings in the exchange risk premium. These tests use survey data from Currency Forecasters’ Digest on
exchange rate expectations for several Pacific countries. Finally, Section 6 seeks to evaluate the relative
imi)ortance of US and Japan as financial influences on interest rates in the region.

Our key findings are as follows: Pacific Rim interest rates appear to be increasingly influenced by
foreign interest rates (either the US or Japanese), as measured by co-movements. Some of these interest
rates also appear to be increasingly influenced by covered interest rates, indicating increasing financial

integration for some countries (Australia and New Zealand, most evidently). For certain other countries,




the level of financial integration was high at both the beginning and end of the sample period, so that no

trends were discernable (e.g., Hong Kong and Singapore). The statistical evidence fof currency integration
is much less strong, although for three out of the four countries studied (Australia, Canada and Japan) the
exchange risk premium is decreasing. There is also some evidence that covariation of Pacific Rim interest

rates with Japan is increasing -- though not for the English-speaking countries, Australia, Canada and New

Zealand. Most of the conclusions are limited in scope, as the results pertain to subsets of the overall group

of Pacific Rim countries. Many East Asian countries are not far enough along on the path of financial

liberalization to show clear signs of arbitrage activity vis-a-vis overseas financial markets.

2 INTEREST RATE DIFFERENTIALS AND RISK PREMIA
2.1 Interest Differentials

The first item we examine is the left-hand side of equation (1). We regress the absolute value of
;he interest differential on a constant and a linear time trend. Absolute values are used because this
prevents positive and negative differentials canceling out and making such countries appear open. While a
regression of the absolute differential on a time trend is somewhat restrictive in form, it has the virtue of
easy interpretation: the coefficient on the time trend is the average rate at which the differential shrinks in
percentage points.’ Table 1 shows the results for the period 1982:09 to 1992:03 (with the trend coefficient
expressed in annualized terms). There are few clear cases of shrinking absolute interest differentials. When
appropriately adjusted standard errors are used, to account for what is obviously a high degree of serial
correlation, only one country appears with statistically significant downward trend (LIapan).‘ The
conclusion, based on this measure, is that important barriers remain keeping countries’ interest rates largely
independent. The question is whether the barriers to integration are associated with the countries
themselves (capital controls, information costs, etc.) or with the respective currencies (anticipations of

exchange rate changes).




2.2 Covered Interest Differential

The covered interest differential is our means of measuring the country pfeminm. Frankel (1991)
found that covered interest differentials, vis-a-vis the Eurodollar rate during the period September 1982 to
January 1988, on average were as small for Hong Kong, Singapore, Japan and Canada as for the financially
most open European countries. The differentials were bigger and more variable for Malaysia, Australia and
New Zealand.

We now turn to the question how the covered interest rate behavior has changed over the period

1982-1992. Table 2 shows the results of regressing the absolute covered interest differential against a

constant and a linear time trend, using the same ten-year sample period previously defined. As already

noted, there are only seven currencies covered, since forward market; do not exist for other Pacific
'coumries.

Australia and New Zcaland show covered interest differentials that have diminished at a
statistically signiﬁwn.t rate, as one would expect from their programs of financial liberalization in the 1980s.
Only one other country shows a downward trend, however, and it is not statistically significant. A significant
positive trend appears for the case of Japan, an unexpected result in light of past findings by Otani (1983),
Frankel (1984) and others that the large differentials of the 1970s fell to zéro in the early 1980s.” The
Australian results appear to be dominated by a spike in early 1983 (due to a large forward discount of the
Australian dollar).

In the cases whére the absolute covered interest &iffercmial is increasing, the constant is quite
small, indicating integration has already occurred. Moreover, the rate of increase is also fairly small, 30

basis points per year at the most. We will examine the covered interest differentials more closely below.

2.3 The Exchahge Risk Premium
The exchange risk premium is defined as f - s¢ . We cannot observe investors’ expectations, s¢,
directly. The most standard method for measuring expected returns and examining the exchange risk

premium is to invoke rational expectations and to infer investors’ ex ante expectations from the ex post




behavior of the spot rate. This methodology usually leads to the finding that all or most of the observed
variation in the forward discount is attributable to a time-varying exchange risk premium. But it has been

argued that survey data offer a measure of expectations that, though far from perfect, may be more

informative than ex post movements of the spot rate (Froot and Frankel, 1989). Survey data results for the

five major currencies have showed a tendency for expected depreciation, as measured by the survey data,
to move one-for-one with the forward discount, in contrast to the findings of the standard rational
expectations approach.

Recently it has become possible to extend such tests to a variety of smaller currencies, by means of
data from Currency Forecasters’ Digest, which reports forecasts of market participants (actually the
harmonic mean of the responscs) on a monthly basis. We will denote the survey data measure by §e.
Analysis of such data for 17 currencies has turned up more evidence of a time-varying risk premium than
there was for the five major currencies.® Four of the currencies were Pacific. (Australia, Canada, Japan,
and Singapore are the only countries for which we have both expectations and forward rate data.) Only
the Singapore dollar showed a tendency for expected depreciation to move one-for-one with the forward
discount. For Australia and Canada there was evidence that some part of the variation in the forward
discount is attributable to a time-varying risk premium. For Japan, the test at the three-month horizon
supports the varying risk-premium while the 12-month horizon does the opposite.

Here we see how the exchange risk premium has changed in recent years, among the Pacific
countries for which the data are available. The results are reported in Table 3 for the 1988:02-92:04
period.'® It appears that over this period, the exchange risk premium at the three and 12 month horizons
fell for the Australian and Canadian dollars, as well as the Yen, although the trend term is only statistically

significant in the first case. The risk premium for Singapore is increasing.

3 INTEGRATION: INTEREST RATE CO-MOVEMENTS
One way to assess the strength of financial linkages is to measure the impact of foreign interest

rates on local rates. To discern whether US financial influence is increasing or decreasing, we ran the




following regression:
(@) i =a+ ai% + a, (i, x TIME) + u,,
Where:

i is the local onshore rate

iYs is the US Eurodollar deposit rate

TIME is a linear trend term

Equation 2 is adr;xittedly a rather blunt instrument by which to measure the effect of increasing integration,
since it restricts the time variation in the slope coefficient to be a linear trend. (o, can be interpreted as the
rate at which a, increases each period.) Moreover, the regression only makes sense under certain restrictive
- assumptions. To begin with, it must be assumed that the local country is small enough that it can take the
U.S. interest rate as exogenous. The local rate!! is related to t‘he US rate in a clear manner under the

null hypothesis of complete .integration, ie., capital controls are non-existent and investors do not expect

the exchange rate to change.’ In that specific case (assuming debt instruments of similar attributes), a, =
a; = 0 and a, = 1. More loosely, one might plausibly interpret a parameter estimate for a, > 0 as an

indication of increasing impact over time.

The results of implementing regression equation (2) are presented in Table 4.1 (We report

results for two Korean series because of the difﬁculty in finding an adequate market-determined rate.) The
key coefficient, on the interaction term, is "annualized” so that it indicates how much the coefficient on the
US interest rate increases each year, on average.

The estimated trend in the effect is upward in three-quarters of the countries. Given the crude
nature-Of the test, it is surprising how much of the total variation the int.raction term picks up. For about
two-thirds of the countries in the sample, this coefficient is positive, and statistically significant using
asymptotic standard errors. Using more appropriate standard errors that assume N/3 independent ‘
observations to account for the serial correlation (see note 6), one finds evidence of an increasing US effect

in only three cases, Canada, Malaysia, and Korea (under either of the two Korean market-determined




interest rates). Negative coefficients on the interaction term appear in three instances - Japan, New

Zealand, and Singapore.! The New Zealand result is suspect because of the extreme serial correlation.

Estimating this equation in first differences eliminates the statistical significance of the interaction term.

For most of these countries the history of liberalization and structural change over the last ten
years is more complicated than a simple linear time trend. Korea, for example, made a first start at
liberalization in the early 1980s, backtracked in the mid-1980s, and has more recently started forward again.
Two econometric approaches that are more sophisticated than the inclusion of a simple time trend are to
use recursive or rolling regression techniques, which are non-restrictive means of allowing for time variation
in the slope coefficient.

We run the regression:

G) hk=ag +ay i+,
Where:

a;, is the coefficient at time t

The recursive regression procedure increases the sample size as it recursively updates the parameter
estimates, and is more appropriate if one is seeking to replicate the updating of investors’ knowledge of an
existiﬁg structure. The rolling regression maintains the sample size (k = 24 periods is used here) as it
updates, and is more appropriate if one is seeking to discover how the structure has evolved over time. In
either case, most of the recursive slope coefficients (a,) trace out an inverted U-shape. Rather than
blinding the reader with graphs of the coefficients for all the countries, we will merely observe that the
results are in accord with the earlier ones: for Australia, the coefficient is continuously rising beginning in
1986, while for Hong Kong and Singapore, the coefficients are ciose to unity and relatively constant. The
Hong Kong and Singapore findings are consistent with the regimes of pegged exchange rates and open

financial markets that each maintained during this period.




4 FINANCIAL LINKS TO THE U.S.: COVERED INTEREST RATE CO-MOVEMENTS

Some countries, like Australia, are known to have undertaken sweeping ﬁﬁancial liberalization in
the 1980s, and yet did not show [in Table 1] a downward trend in their interest differential that was
statistically significant. A likely explanation is that, even while capital controls were removed and financial
links with offshore markets were growing, exchange rate variability continues to drive a large wedge
between local and dollar interest rates;. We now bring the forward rate data into the regressions of the
preceding section, in order to remove the currency factors from the calculation and zero in on other
financial factors.

We consider the following regression:
“ i, = Boy + By, (VS - fd), + uy,
Where:

fd is the forward discount, in USS$ / foreign currency unit.

Table 5 reports the results of simple OLS regressions for six currencies. (Recall that there are only

six currencies, besides the Yen, for which data are available: Australian, Canadian, Hong Kong, Malaysian,
New Zealand and Singapore dollars.) The 8, coefficients are all of the correct positive sign and at a high
degree of statistical significance. The three that have coefficients close to one are the three that are known
to have had open financial markets throughout the sample period: Canada, Hong Kong, and Singapore.®
How have these relationships changed over the sample period? We ran these eiluations through
recursive and rolling regression procedures to obtain time-varying parameter estimates. Recursive
regressions increment the sample size recursively. Rolling regressions hold the sample size constant. The
slope coefficients at the end of August 1984, and at the end of the sample, March 1992, are reported in
the right-most columns of Table 5. The pattern of changes substantiates one’s priors of increasing or high
liberalization. In five out of six cases the coefﬁcienf is higher at the end of the period than the beginning.
Australia and New Zealand, countries that undertook extensive programs of financial liberalization in the

1980s, are the two where the increase is substantial. In the cases of Canada, Hong Kong, and Singapore




the coefficients were already high at the beginning of the sample period, so it is not surprising that the

increase is small.

Several tests can use recursive techniques to assess structural breaks. We used the 1-step ahead
forecast F-test to ﬁnd possible break points. The break in 1984 for New Zealand fits nicely with the
devaluation of the New Zealand dollar, and the breaks in 1985, with the abolition of exchange controls in
Dec. 1984, and floating in March 1985 (Coats, 1988: 91). Hong Kong’s end-of-1983 break matches the

beginning of the pegged exchange rate for the Hong Kong dollar.!”

S OVERALL INTEGRATION: DOES UNCOVERED INTEREST RATE PARITY HOLD?

We examine one final measure of the strength of financial links: the degree to which domestic
interest rates move with foreign interest rates adjusted for expectations of exchange rate changes, ie., the
degree to which investors treat the domestic country’s assets as perfect substitutes for U.S. assets. Perfect
substitutability implies that uncovered interest rate parity holds: expected returns are equalized across
currencies. It requires two conditions, both of which we have already tested individually: that covered
interest parity hold and that there be no exchange risk premium.

To examine whether UIP holds for the Pacific Rim countries we run the regression:

Q)] i = po + 1 (% - 48°), + uy,
Where:

aS¢ is the expected depreciation using the median survey response.

Equation 5 is exactly analogous to the regression equation in (4).

There is at least one econometric problem with implementing this test: the slope coefficient will be
estimated with a downward bias due to measurement error in the right-hand-side variable. The ideal
regression would include the true market expectation of deprecation (s¢); this is observed only with error.
We hope in future work to account for this errors-in-variables problem with an instrumental variables

approach.




Table 6 reports the results of the OLS regressions over the 1988:02-1992:03 period for six
countries. (We are able to add Korea and Taiwan to the list of countries tested in.'l;able 3, because we are
no longer using the forward rate.) The coefficient is significantly greater than zero in the cases of Korea
and Singapore, and borderline in the case of Australia. These findings hold even when more conservative
standard errors (indicated in square [.] brackets) are used in conducting t-tests to take into account what is
obviously high serial correlation. In every case, the null hypothesis of p, = 1 is always rejected, suggesting

that uncovered interest parity does not hold. This is not very surprising, since each country has shown

evidence of non-zero covered interest differentials, exchange risk premium or both. Again, it is also likely

that the coefficients are biased downward by measurement error.

It may be more interesting to see ththe coefficients change over time. The right-most columns
of Table 6 report the slope coefficients at the end of January 1989, and at the end of March 1992. While
for the cases of Australia, Japan and Korqa, the estimated coefficient ends the sample period at a higher
level than it started, it would be foolhardy to attempt to give much interpretation to the results because the

estimates are so imprecise. Hence no firm conclusions can yet be drawn on this count.

6 IS TOKYO GAINING INFLUENCE AT THE EXPENSE OF NEW YORK?

Our data and e\quation design can be used to shed light on a topical question, whether Japan is
establishing a yen bloc.!® Many signs report to increased Japanese financial and monetary influence in
East Asia and the Pacific. The (quite imperfect) data available from Japan and the United States on their
;iirect investment in Pacific Asia have been extensively discussed. The (equally imperfect) data on portfoﬁo
flows have been much less widely noted. Japanese statistics show flows of long-term capital to Asia,
particularly the four Newly Industrialized Economies, in 1988, the ﬁfst year that the statistics are broken
down into such geographical regions.”® Subsequently, however, the figures on increases in liabilities to
the region dwarf the figures on increases in assets, a reflection of loans from subsidiaries of Japanese banks
in the NIEs back to Japan. (The figures for Australia show net flows of Japanese long-term capital

throughout 1988-91.) Focusing just on securities, Japan on net purchased $725 million worth of foreign
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securities from the NIEs and $5,995 million from Australia, cumulatively during 1988-91. During this
period, the United States on net cashed in foreign securities in both places, cominuix;g its ten-year pattern
of net capital inflows.” In theory, the influence of Japanese versus American residents over financial
conditions in Pacific Asia should depend on the respective magnitudes of their portfolio holdings. The US
authorities have not conducted a survey of portfolio investment abroad more recently than World War II
(Stekler and Truman, 1992: 5), and apparently no statistics on accumulated stocks are available for
Japanese investors. Nevertheless, it appears likely that Japanese investors have acquired more securities in
Pacific Asia than American investors.

Several measures show an'increase in the use of the yen in the region. The share of the yen in
external debt in five major Asian debtors almost doubled in t];e 1980s (Indonesia, Korea, Malaysia, the
Philippines and Thailand). The percentage of Southeast Asian imports denominated in yen increased from
a mere 2.0 per cent in 1983 to 19.4 per cent in 1990 (though the percentage of exports denominated in yen
showed little trend.)?* There was also some increase in the role of the yen in the exchange rate policies of
a few East Asian countries, though it turns out to have been less than one might expect.2

Our regressions of local interest rates in East Asia and the Pacific against world interest rates can

be extended to test the relative influence of Tokyo and New York financial markets. We implement three

tests, corresponding to the earlier tests of simple interest rate parity, covered interest parity, and uncovered

interest parity: (i) regress the local interest rate on the US and Japanese interest rates, and these interest
rates interacted with a linear time trend; (ii) regress the local rate on the covered counterparts of (i); and
(iii) regress the local rate on the uncovered counterparts of (i). If the world’s financial markets and
monetary systems are perfectly integrated, then we should not expect to be able to sort out any bilateral
effects, such as from Japan to smaller countries in the region. Rather, countries wouid simply deposit
savings into, or draw funds out of, an undifferentiated pool of world capital. But few countries in the
Pacific follow a perfectly pegged exchange rate, and the majority still have serious barriers to capital
mobility as well, as we have seen.?? Even capital mobility between the US and Japan faces minor

frictions, and niajor exchange rate undertainty. Thus we may be able to pick up some differential effects of
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New York and Tokyo interest rates in the region.

. The results of the first test are reported in Table 7. The coefficients on the interaction terms can
be interpreted as the increase per year (on average) of the coefficient relating the local interest rate to the
US or Japanese interest rate. All the regressions exhibit a high degree of serial correlation, so the adjusted
standard errors are the appropriate ones to use in conducting inference. One finding is that in almost every
case the trend coefficients are of opposite sign, suggesting that one ﬁnénéial center is gaining at the
expense of another. However, since the relevant parameter estimates aré not always statistically significant,
one cannot make too much of this result.

Perhaps the most interesting finding is that over the 1982-92 period New York seems to be gaining
influence at the expense of Tokyo in the English-speaking countries of the Pacific Rim (Australia, Canada,
and New Zealand), while the reverse is occurring in a number of East Asian countries. The observed shift

in influence from New York interest rates to Tokyo interest rates is highly significant in the case of

Indonesia and somewhat less so in the case of Korea. It is positive but not significant for Malaysia,

Singapore‘ and Hong Kong.

It would be interesting to try to distinguish whether the links to Tokyo and New Yo“rk are
attributable to country-specific factors, such as information advantages that might be afforded by common
languages, cultures or tax and legal systems, or to currency factors, such as the weights of the yen and
dollar in a country’s currency basket. To the extent that an Asian currency is linked to the yen or dollar,
the two currency terms in equation 1 should disappear. Although Hong Kong remains pegged to the
dollar, and the Philippines also remains (more loosely) tied to the dollar alone, there is evidence that some
other East Asian currencies at times during the 1980s began to give some weight to the yen in the
determination of their currencies.

Out of nine currencies, in 1979-80 there were signs of significant weight on the yen for only one,
the Singapore doﬂar. Starting in 1981-82, the Maiaysian ringgit also began to put significant weight on the
yen. By 1985 more than half of the currencies studied did so. The role of the yen was particularly clear

for the Indonesian rupiah during 1985-90. Toward the end of the sample period (January 1979-May 1992),
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the influence of the yen in the implicit baskets of the nine East Asian countries appears to diminish again.

There is very little evidence that a campaign by the US Treasury to push Taiwan and Korea away from a
strict peg with the dollar, beginning in 1987, produced a de facto break that persisted to 1989-92. Overall,
the dollar remains still far more dominant than the yen, and the relative role of the yen even in the baskets
where it is significant is still far less than the relative share of Japan in bilateral trade. Nevertheless it is
possible that, for a country like Indonesia, the highly significant increase in the influence of Japanese
interest rates during ihe course of the ten-year sample period that appears in Table 7 can be attributed to
the new role assigned to the yen in the determination of the value of the lndonesian ringgit in the second
half of the 1980s.2¢

We now try to remove the currency factors from the interest rate regressions, in order to see what
remains. (Unfortunately, one of the countries for which the data are not available is Indonesia.) Table 8
reports the results of regressing the local interest rate on both }he covered US and Japanese interest rates,
with the aim of discerning country-specific links. There is strong a priori reason to expect high
multicollinearity, since covered interest parity holds fairly well between dollar and yen interest rates.?
Indeed the correlation between the respective trend-interaction terms always exceeds 0.98. Thus it should
not be very surprising that none of the interaction parameter estimates is statistically significant. The two
that are closest to significant, Malaysia and Singapore, continue to indicate that influence is shifting from
New York to Tokyo.

Table 9 reports the uncovered interest rate results. There is some evidence of declining New York
influence in Australia and Canada, and increasing influence in Korea. The sign on the Tokyo term suggests
an increasing effect for five out of six countries, but is not statistically significant. Here the imprecision is

probably due more to measurement crror in the survey data than to multicollinearity.

7 CONCLUSIONS
A series of criteria have been forwarded to evaluate the extent of financial and currency linkages

among the Pacific Rim countries for which we have reasonable market-determined interest rates, and how

14




the links have evolved over the period 1982-1992. Briefly our findings can be summarized as follows.

The region is still far from interest rate convergence. However, US and local interest rates do

appear to be increasingly correlated as time passes. Moreover, for countries with relatively well-developed
forward markets, there is substantial evidence of declining covered interest differentials, indicaiing a greater
degree of financial integration. The evolution of the exchange risk premium and the uncovered interest
rate parity criterion indicate little evidence of (statistically significant) change in the degree of currency
integration. With respect to the relative importance of the United States and Japan in the region, for a

few countries like Indonesia theré is some evidence of a shift during 1982-92 of influence from US interest
rates to Japanese interest rates, which may be attributable to a greater role for the yen in the region.
Overall, however, the evidence for a "Yen Bloc" is much less than one would imagine from popular

accounts.




DATA APPENDIX

Interest rates
Eurocurrency deposit rates: The US, UK and Japanese 3 month Eurocurrency deposit rates are

the arithmetic average of the bid and offer rates in London at close of market, as reported by Bank of

America up to October 6, 1986, and Reuter’s Information Service thereafter, and recorded by DRI in the

DRIFACS database.
Local Market Rates: Where both WFM and DRI are indicated under "Source,” WFM is the source

until 1989:10, at which time DRIFACS becomes the source.

Country r Description

FIP90OY Financial Paper, industrial firms, 90 days

usoo3 3 month Eurodollar rate
Australia WFM,DRI ADBBL90Q 90 day bank bill, quote

Canada WFM,DRI CACP90B,A 3 month prime finance

company paper
Hong Kong WFM,DRI HKMO3B,A 3 month interbank dep. rate
Indonesia 1 month interbank dep. rate

Japan WFM,DRI JABGDS90Y 3 month Gensaki bond rate

Japan DRI JADO3 3 month EuroYen rate

Korea2 WFMr Monetary Stabilization bond
Korea3 alternate Avg. 1,3,5 yr.corp.bond,

avg. of daily

Malaysia 3 month interbank dep. rate
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New Zealand WFM,WFMr 3 month commercial bills to
Dec. 1987., 3 month bank bills

thereafter.

Singapore 3 mo. banker's acceptances to Aug.87;

3 month commercial bills thereafter
Taiwan ' 90 day bankers acceptances
Thailand call money rate

UKMO3B,A 3 month interbank dep. rate

3 month EuroPound rate

Notes: DRI indicates DRIFACS; WFM indicates World Financial Markets; WFMr indicates Morgan Guaranty's

database, as provided by Carlton Strong.

Exchaﬁge rates

All exchange rates (except those lindimted below) are London 3 PM, arithmetic average of bid and
offer rates as reported by Barclay’s until end of March 1990, at which time the series is no longer recorded
by DRIFACS. Thereafter, the London close rate is used, as reported by Reuter’s Informaﬁon Services. A
consistent series is not used (ie., the London close all the way) because the London close series only begin
in 1986. |

The exchange rates for Indonesia, Korea and Thailand were obtained from the International

Monetary Fund’s International Financial Statistics database, and are London midday rates.

Actual Regression Specifications
The interest rate regressions are actually run in the following specifications:
(Al) In(1 +1i) =a, + a; In(1 + i) + a, [In(1 + iUS) x TIME]

The covered interest rate regressions were run analogously:




(A2) In(1 + i) =B, + By [In(1 + i’) - (InF - InS)]

Where:

F is the forward exchange rate USS$/foreign currency unit

S is the spot exchange rate USS/foreign currency unit




Endnotes

! Frankel (1993), and other papers to be published in the same volume.

2 The Pacific Rim countries examined in this study are Australia, Canada, Hong Kong, Indonesia, Japan, Korea,

Malaysia, New Zealand, Singapore, Taiwan, Thailand and the United States.

* Aliber (1973), Dooley and Isard (1980), Frankel and MacArthur (1988), among others, make this distinction
between political and exchange risk. Sometimes political turmoil is associated with the country premium; this
seems to be the case for Canada, where the covered interest differential widened in the immediate aftermath

of the failure of the Meech Lake accords.

4 Malaysia drops out of the sample at 1990:04, which tends to reduce both the mean and standard deviation.

5 The interest rates examined are mostly end-of-month money market rates (e.g., interbank), of a three month

maturity. Three exceptions are the Korean series KO3, which is a monthly average of daily observations, the
Indonesian 1 month interbank rate, and the Thai overnight call money rate. Greater detail on sources and

definitions can be found in the Data Appendix

¢ One is tempted in this age of robust estimators to use the GMM Newey-West standard errors to conduct tests
of statistical significance. This procedure is not appropriate in this case, as the observed serial correlation
appears to be of an autoregressive nature (usually AR(1)) rather than of a moving average type. The N/3
adjustment to the standard errors is consistent with a first order autocorrelation coefficient of approximately
0.82, which is close to the average of the estimated autoregressive coefficients. Running the regressions in first
differences results in little change in the point estimates, but such large standard errors that nothing comes out

significant.

7 In these data the covered interest differential is as high as 0.92 percentage points in September 1990.
Similarly, the Gensaki-EuroYen differential peaks at 1.02 percentage points in February 1990, before declining

back to zero at the end of 1991. The most likely explanation for these results is that the Gensaki was a better
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"representative rate* earlier in the 1980s, and it has since decreased in importance (Eeldman, 1986: 42); CDs
are thought now to be far more representative. While some have argued that xhc?c still exist frictions in
Japanese financial markets that prevent perfect international arbitrage, such as Ministry of Finance
administrative guidance over institutional investors to buy dollar assets during 1987-89, the sign of the observed
differemiél does not support this interpretation. We also tried ihe regression using the Japanese EuroYen

interest rate in place of the Gensaki rate. The EuroYen rate seems to obey covered interest parity better, as

one would expect. But there is a rise in the differential to as high as 0.60% in mid-1989 even in the covered

Euromarket differential (of the opposite sign from the onshore-offshore differential).

8 Frankel and Chinn (1991). These data are proprietary with Currency Forecasters’ Digest of White Plains,

NY, obtained by subscription by the Institute for International Economics. Frankel and Phillips (1991) (updated

in Frankel, Phillips and Chinn, 1992) apply the data to the question of European integration.

% Data for Hong Kong are also available on an alternate-month basis. The data indicate zero variation in the

risk premium, since reported expectations of (non-zero) change in the exchange rate are constant over time.

10 Unfortuna'tely, we do not have expectations data spanning a period consistent with the interest and forward
rate data. These data are timed somewhat differently from the other data used in this paper. The CFD

forecasts are usually compiled on the third Thursday of each month.

11 |deally, the local rate in these tests should be determined freely in financial markets. We tried to get as close
to a market-determined interest rates if possible. It was not always possible, since many East Asian countries
maintain repressed or highly regulated financial systems. South Korea is an instance of a country which has only
begun to liberalize (which is why we do not use the highly regulated interbank rate). The Monetary
Stabilization Bond rate (KO2) is the closest to an active market rate, the curb market no longer being as active
as it was in the early 1980s. See Tseng and Corker (1991), Emery (1992) and Frankel (1992) for details. A
government that sets domestic interest rates artificially will have to use capital controls to prevent international

arbitrage; our tests will reject interest rate parity for such countries, just as they should.
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12 The assumption that the exchange rate follows a random walk, so that the rationally-expected depreciation
is zero, has been made in a recent study by Faruqee (1992), for the Pacific Basin couﬁtn'es of Korea, Malaysia,
Singapore and Thailand. The data are ambiguous on this point. Unit root behavior is rejected only for Hong
Kong, which is to be expected given the pegged exchange rate regime. However, there is almost borderline
rejéction of a unit root in favor of trend stationarity for Australia, Indonesia, Malaysia, New Zealand and

Thailand (éccording to ADF tests using four lags and a constant).

13 Almost all the interest rate series appear nonstationary [i.e., I(1)], but fail to exhibit cointegrated behavior.

This result is to be expected giw}en the high-frequency of the data and the short time span. Rather than

imposing a first-differencing specification, we impose our prior that none of these countries would allow its

interest rates to diverge without bound from the US rate, and so we run the regressions in levels.

14 The regression for Japan is suspect, since the US rate is less likely to be weakly exogenous with respect to

the Japanese rate.

15 Even the coefficients on these three are statistically significantly less than one. (The standard errors are very
small.) A small amount of fluctuation in the covered interest differemial within a narrow range dictated by the
bid-ask spread or other transactions costs could give this result. Notice that the proper test for efficiency in
a technical, statistical sense is for 8, = 1, not the joint null of 8, = 0 and B, = 1, since the series appear

integrated of order one. See Brenner and Kroner (1992).

16 The coefficient series start in 1982:11, but it takes a while for the series to settle down to reasonable

estimates with some degrees of freedom. At 1984:08, the d.f. is still only 22.

7 Another measure of how much internationalinterest rates (appropriately covered) influence domesticinterest
rates can be obtained by segmenting the sample into early (1982:09-87:06) and late (1987:07-92:03) subsamples,
and comparing the relationships implied by the results of vector autoregression (VAR) techniques. These

results can be found in Chinn and Frankel (1992).




18 Tests of monthly changes in the value of East Asian currencies in Frankel (1993) confirm the strong influence
of monthly changes in the value of the dollar, most completely in Hong Kong, but also show that during some
sub-periods the yen has had a significant influence on the Singapore dollar, the Thaibaht, and the Korean won.
Other aspects of the Yen Bloc question, in particular quantification of the trade links and foreign direct
investment within this region, are examined there as well, and in other papers to be published in the same

volume.

19 Balance of Payments Monthly, Bank of Japan.
20 U.S. Treasury Bulletin, Table CM-V-5, June issues.
' Japanese Ministry of Finance, Annual Report, as reported in Tavlas and Ozeki (1992, p.33).

2 The yen share in official reserve holdings of Asian countries rose from 1980 to 1987, and then declined rather
sharply in the last three years of the decade. The weight of the yen also rose in the implicit baskets of a few

East Asian exchange rates, particularly from 1985, as discussed further below (Frankel and Wei, 1992).

 The major exception has already been noted: Hong Kong, which is pegged to the U.S. dollar, and has open

financial markets.

# The results on the implicit currency weights are reported in Frankel and Wei (1992: 8). The case of Korea

is discussed in Frankel (1992).

* Multicollinearity does not, of course, bias the coefficient estimates or their reported standard errors. It just

makes it unlikely that there will be enough information in the data to answer the question at hand.
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TABLE 2.1

Regressions of Absolute Interest Differential with US on Time Trend

1982:09-1992:03

Currency Constant

Australia 4.088%%*

Canada

Hong. Kong

Indonesia

(0.467)

[1.401]

0.306
(0.143)

[0.428]

1.532%%*

(0.189)

[0.566]

6.082%%*

(0.494)

[1.482].

3.405%%*

. (0.241)

(0.085)

[0.147]

0.326%*
(0.026)

[0.045]

-0.094
(0.034)

[0.059]

0.667%%
(0.090)

[0.156]

=0.175%%*

(0.044)




Korea2

Korea3

Malaysia

New

Zealand

Singapore

[0.722]
-1.315
(0.951)

[2.853]

2.834%%

(0.304)

[0.913]

1.556
(0.269)

[0.807]
8.229%%*
(0.743)

[2.229]

2.561%*

(0.176)

[0.529]

[0.076]

1.206%*
(0.134)

[0.233]

0.649%*%*

(0.057)

'[0.099]

0.162
(0.049)

[0.084]

-0.305

(0.135)

[0.234]

-0.049
(0.033)

[0.057]
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87:01-92:03

82:09-91:11

82:09-92:03

82:09-91:12




Currency Constant

Taiwan -.01 0.602 83:01-92:02

(0.273) (0.049)

[0.819] [0.085]

Thailand 1.303 0.405%* .18 0.176 82:09-91:11
(0.433)  (0.084)

[1.299] [0.145]

Notes: All parameter estimates in percent terms (annualized).
Figures in parentheses (.) are asymptotic standard errors;
figures in brackets [.] are standard errors assuming N/3
independent observations. *(**) indicates significance at 5%(1%)

level using the adjusted standard errors.




Currency Constant

Australia

Hong Kong

Malaysia -

TABLE 2.2

Regressions of Absolute Covered Interest Differential

1.572%
(0.243)

[0.759]

0.121
(0.038)

[0.113]

0.100
(0.058)

[0.174]
0.142
(0.034)

[0.103]

1.460%

with US on Time Trend

(0.046)

/[o.oso]

0.020
(0.007)

[0.012]

0.028
(0.011)

[0.018]

0.027%
(0.006)

[0.011]

1982:09-1992:03

87

82:09-90:03




(0.240) (0.056)

[0.720] [0.096]

New 3.165%%* -0.388**% .35 1.920
Zealand (0.272) (0.050)

[0.816] [0.086]

Singapore 0.269 0.028 .05 1.082 112 82:09-91:12
(0.055) (0.010)

[0.164] [0.018]

Notes: All parameter estimates in percent terms (annualized).
Figures in parentheses (.) are asymptotic standard errors;

figures in brackets [.] are standard errors assuming N/3

independent observations. *(**) indicates significance .at 5%(1%)

level using the adjusted standard errors.




TABLE 2.3
Regressions of Absolute Exchange Risk Premium with US on Time Trend
1988:02-1992:04

DW
Currency k Constant Q

Australia 3 7.307%%* -1.451%*

(0.243) (0.046)

1.777%*%  -0.278%

(0.356)% (0.122)¥

3.826%% -0.480

(0.789) (0.319)

2.005%% =0.239

(0.737)  (0.276)

7.578%% -0.173

(2.082)  (0.839)

5.062%* -0.071

(2.290) (0.886)




1.130 1.283%

(0.829)% (0.575)¥

2.424%% 0.668%*%* .25

(0.522)  (0.227)

Notes: All parameter estimates in percent terms (annualized). k is
the forecast horizon/maturity. Figures in parentheses (.) are

asymptotic standard errors. Q is the Ljung-Box Q-statistic for serial

correlation of lag order 13. Het. is the F-statistic for

heteroskedasticity. *(**) indicates significance at 5%(1%) level
using the adjusted standard errors.

a/ White heteroskedasticity-robust standard errors.

b/ Significant at 10%.

c/ AR 1 correction.

d/ AR 1, AR 2 correction.

e/ Data reported on alternating months, only.

£/ Q statistic is the Godfrey-Breusch IM test for 13 lags of

residuals.




TABLE 24

Regressions of Local Rate on US Interest Rate

and a Trend Interaction Term
1982:09-1992:03

Interest

Currency Constant Rate

Interact

Australia 8.305%%*

Canada

Hong Kong

Indonesia

(1.364)

[4.092]

1.754
(0.439)

[1.317]

2.797
(0.794)

[2.382]

15.389%%*

(1.492)

[4.476]

0.466

(0.148)

[0.257]

0.802%%*

(0.048)

[0.083]

1.276%*

(0.086)

[0.149]

0.037
(0.162)

[0.281]

0.027
(0.012)

[0.021]

0.046%*
(0.004)

[0.007]

0.012
(0.007)

[0.013]

0.041
(0.014)

[0.023]




Malaysia

New

Zealand

Singapore

(0.663)

[1.989]

15.237%%*

(0.690)

[2.070]

12.971%*

(0.887)

[2.661]

9.177%%
(1.132)

[3.396]

16.585%%*

(2.112)

[6.336]

-0.615
(0.555)

[1.665]

0.496%%*

(1.304)

[3.913]

(0.072)

[0.125]

-=0.989%*x*

(0.110)

[0.191]

-0.066
(0.097)

[0.169]

-0.013
(0.123)

[0.213]

0.059
(0.229)

[0.397]

0.809
(0.605)

[1.048]

0.594%
(0.143)

[0.248]

(0.006)

[0.010]

0.126%*
(0.014)

[0.023]

0.039%%
(0.007)

[0.012]

0.061*%%*

(0.010)

[0.018]

0.071%
(0.019)

[0.033]

-0.006

(0.005)

[0.068]

0.032
(0.012)

[0.021]
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Thailand 1.312 0.997%* 0.046 .18 0.128

(1.915) (0.205) (0.016)

[5.745] [0.355] [0.028]

Notes: All parameter estimates in peréent terms. Figures in
parentheses (.) are asymptotic standard errors; figures in
brackets [;] are standard errors assuming N/3 independent
observations. Sample periods correspond to those indicated in
Table 1. *(**) indicates significance at 5%(1%) level using the

adjusted standard errors.




Currency

Australia

Canada

Hong Kong

New

Zealand

Singapore

€0.499)
[1.497]

0.399
(0.137)
[0.411]

0.376
€0.065)
[0.195]

0.860

€0.258)
[0.774)

2.997*
€0.477)
[1.431)

0.023

€0.117)
(0.351]

TABLE 2.5
Covered Interest Parity Regressions

i = By + B,(iU - fd) + u

Q-stat.

Breaks

0.943*
€0.014)
[0.024]

0.742** 7T1**/14.8 1984:09

€0.029) AR/ -- 1985:04

[0.050]

0.741** 1983:07
(0.029) 1984:08
[0.050]

0.935* 1987:02

€0.019) 1990:04

recurs

roll

recurs

roll




Notes: All parameter estimates in percent terms. Figures in parentheses (.) are asymptotic standard errors; figures in
brackets [.] are standard errors assuming N/3 independent observations. Q-statistic indicétés the Ljung-Box Q-statistic
for lag order 13. “ARMA Spec." indicates the apparent ARMA specification for the residuals. "Break(s)" indicates likely
breaks as indicated by a 1-step ahead recursive residuals test. Proc. is procedure, either "recurs" (recursive) or "roll"

(rolling regression). B; st is the By, coefficient at 1984:08. 8, end is the By, coefficient at 1992:03. *(**) indicates

significance at 5%(1%) level using the adjusted standard errors.

a/ The significance levels for the slope coefficient is for Ho: Bj=1. Note that all the slope parameter estimates are

statistically different from zero.
b/ There are missing data for the period 1987:07-87:10. The figures to the left(right) of the / are for the first(second)
subperiods.

¢/ Sample ends at 1991:12.




Currency

Australia

Canada

Singapore

Taiwan

10.240**
€0.968)
[2.904]

5.975**
(0.208)
[0.624]

14.306**
(0.194)
[0.582]

14.327**
€0.181)
[0.543)

3.472%*

(0.399)
(1.1971

7.247**
€0.456)
[1.368]

TABLE 2.6

Uncovered Interest Parity Regressions

0.271%*°
€0.080)

0.1391

-0.016**
€0.106)
[0.184]

0.009**
(0.024)
[0.042]

0.132%%e°
€0.028)
[0.048)

0.204%*°°
(0.026)
[0.045]

0.213%%ee

€0.043)
[0.074]

-0.006**
(0.046)
£0.0801

1= po + py(i¥ - 4s°) + u

1988:02 recurs
-92:03 roll

recurs

roll

1988:02
-92:03

1988:03
-91:12

1988:03 recurs
-91:11 roll

1988:02

-91:09a

recurs

roll

ﬁl end

0.226

0.009
0.081

0.132
0.131

0.204
0.105

0.213

na




Notes: All parameter estimates in percent terms. Figures in parentheses (.) are asymptotic standard errors; figures in
brackets [.] are standard errors assuming N/3 independent observations. Q-statistic indicates the Ljung-Box Q-statistic

for lag order 13. “ARMA Spec." indicates the apparent ARMA specification for the residuals. Proc. is procedure, either

urecurs" (recursive) or "roll" (rolling regression). H; st is the #;, coefficient at 1989:01 and &; end is the g,

coefficient at 1992:03 (unless otherwise constrained by the sample). *(**) indicates significance at 5%(1%) level using

the adjusted standard errors.

a/ The *(**) significance levels for the slope coefficient are for Ho: wy=1; °(°°) are for Ho: p;=0.

b/ Q-stat reported is the Godfrey-Breusch LM test for serial correlation of lag order 13, instead of the Box-Ljung Q-

statistic, since there is missing data.




TABLE 2.7
Trends in the Influence of NY vs. Tokyo Interest Rates

1982:09-92:03

New York Tokyo

Constant New York Interaction Tokyo Interaction

8.473* 3.470** 1461.47**
(1.143) €0.411)
[3.428) 10.71

0.535 0.487* 0.670* 158.12**

€0.458) €0.111) . (0.165)
[1.375) [0.192) [0.285]

=4.115 1.691** -0.068 41.35%*
(0.857) (0.208) | €0.031)
[2.570) [0.360] [0.053)

14.010** 1.852** -0.267** 0.410**
(1.483) (0.356) €0.053) €0.070)
[4.449] [0.616] [0.091]1 [0.121]

16.294** -0.754 0.097 0.086 57.01%*
€1.087) (0.527) €0.077) €0.091)
[3.262) [0.913] 10.133) [0.158)

10.079** 0.320 -0.061 -0.019 0.124* 194.35**

(0.690) (0.143) €0.026) (0.231) €0.031)
[2.070) [0.248] _ [0.045] [0.400] [0.053]
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5.520 -0.072 0.700 0.016
(1.262) €0.049) (0.453) (0.059)
[3.785] - [0.086] [0.784] [0.102]

18.573** ~2.584** 0.379** 3.405%* 204 .22%*
(2.063) €0.500) €0.074) (0.742)
[6.291] [0.866] [0.129]) [1.285]

-2.768* 0.960** -0.052* 0.174 0.056 103.64**
(0.413) €0.093) (0.014) €0.142) (0.019)
[1.239) [0.161) [0.025] [0.246] [0.032]1

<4.144 0.635 / 0.811 0.049 109.01%**

(1.217) €0.292) €0.437) (0.057)
[3.651] . [0.505] . [0.757 [0.0991 .

-3.846 0.780 -0.069
(1.114) €0.232) €0.039)
[3.341)

Notes: Figures in parentheses (.) are asymptotic standard errors; figures in brackets [.] are standard errors assuming
N/3 independent observations. Q-statistic indicates the Ljung-Box Q-statistic for lag order 13. *(**) indicates

significance at the 5(1)% using the adjusted standard errors.




TABLE 2.8

Trends in the Influence of NY vs. Tokyo Covered Interest Rates

1982:09-92:03

New York . Tokyo

Constant New York Interaction Interaction

2.865 -0.663 .=0.131 0.145 705.34%*
(0.645) (1.807) €0.324) (0.319)
[1.936) [3.1291 [0.561] [0.553)

0.395 0.010 ’ 0.525 -0.011
(0.129) €0.054) €0.356) €0.054)
(0.386] [0.094] [0.617] [0.092]

0.882* 0.032

€0.403) €0.062)
* [0.698] [0.108]

1.078 1.296 -0.343 =0.473 0.304 33.96**
(0.297) €1.574) (0.343) (1.521) €0.332)
[0.891] [2.726] [0.5941 [2.651] [0.576]

2.166 1.076 -0.276 0.288 32.35%*
(0.688) (2.419) (0.412) €0.406)
[2.064] - [4.190] [0.713] [0.703]
0.102 -0.090 0.110 |
(0.118) (0.510) €0.080)
[0.354] ) [0.883] [0.139]




Notes: Figures in parentheses (.) are asymptotic standard errors; figures in brackets [.] are standard errors assuming

N/3 independent observations. Q-statistic indicates the Ljung-Box Q-statistic for lag order 13. *(**) indicates

significance at the 5(1)% using the adjusted standard errors.

a/ t-statistics calculated using asymptotic standard errors since there is no apparent serial correlation.




TABLE 2.9
Trends in the Influence of NY vs. Tokyo Uncovered Interest Rates

1988:02-92:03

New York " Tokyo

Constant New York Interaction Interaction

11.143** 0.710 ~0.106°
(1.162) (0.317) (0.043)
(3.4861 [0.5491 [0.075]

9.726** 0.631 -0.094* -0.319 0.056° 89.44%*
(0.807) €0.220) (0.028) (0.181) €0.024)
[2.422] [0.381] [0.048] [0.313] [0.041]1

13.964%* -0.760 0.118* 0.035 0.009 46.80**
€0.227) €0.248) €0.031) €0.116) €0.016)
(0.6801 [0.429] [0.054] [0.200] [0.0271

" 13.695%* -0.760 -0.138 0.021 51.85**
(0.194) €0.211) (0.101) €0.014)
[0.5821 [0.365)] [0.176) [0.0241

3.433%* -0.201

€0.445) : (0.156)
[1.334] [0.2701

7.332%* 0.177 -0.018 0.387 -0.052
(0.601) (0.596) €0.074) €0.401) €0.054)

(1.803) - [1.032 (0.128) [0.695) [0.094)




Notes: Figures in parentheses (.) are asymptotic standard errors; figures in brackets [.] are standard errors assuming

N/3 independent observations. Q-statistic indicates the Ljung-Box Q-statistic for lag order 13. *(**) indicates

significance at the 5(1)X using the adjusted standard errors.




Figure 2.1: Mean and Standard Deviation of the

3 month Covered Interest Differential
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