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MACROECONOMICS AND HIGH INTEREST RATES
IN ASIA BEFORE 1997

Yuko Hashimoto*

In this paper the author uses a vector autoregressive (VAR) model to
examine the behavioural relationships between macroeconomic
fundamentals in four Asian countries during the pre-1997 crisis period.
The study shows that in each country an increase in domestic interest
rates (or expansion in interest rate differentials) had a significant and
long lasting effect on the country’s macroeconomic fundamentals, such as
exchange rate, GDP growth rate, and current account-GDP ratio.  This
result implies that, for developing countries with a low inflation rate and
low government deficit, the cost of a higher interest rate relative to developed
countries is much greater than the benefit.  Thus, monetary authorities
should pay more attention to both the absolute and relative levels of the
interest rate, among other factors.

A casual observation of movements in exchange rates and other economic
indices throughout the East Asian countries reveals some interesting features that
were not fully understood during the 1997 economic crisis.  It is commonly stated
that the Asian currency crisis was characterized by three features.  First, the monetary
authorities of the crisis countries adopted the de facto exchange rate policy of pegging
their domestic currencies to the United States dollar.  This system enhanced short
term capital inflows by avoiding foreign exchange risks.  The peg system also
influenced the nations’ current and capital accounts through yen-United States dollar
movements.  Takagi (1996) and Fukuda and Kano (1997) argue that the Asian
economies were closely tied to yen-United States dollar fluctuations.  Appreciation of
the United States dollar after May 1995 had reduced the current account under the de
facto dollar peg.1

* Graduate School of Media and Governance, Keio University, Japan.

The author would like to thank Professors Ryuzo Miyao, Mitsuhiro Fukao, Satoru Kanoh, Tsutomu
Miyagawa, Eiji Ogawa, Martin Schulz, Hajime Wago, Fumio Hayashi, Takatoshi Ito, and participants at the
Japan Economic Association Conference for their comments.  All remaining errors are mine.

1 Among various studies, Ito, Ogawa and Sasaki (1998) discuss the notion that the excess weight of the
dollar peg created an irreversible pressure on exports and in the real economy, which further aggravated the
currency crisis.
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Second, the currency crisis triggered the financial crisis.  The IMF (1997,
1998) pointed out the vulnerability in the financial and capital market sectors in
Asian countries.  Large capital inflows to those countries with inadequate financial
systems brought about the financial crisis.  From this point of view, a large volume of
literature has argued that the causes of the Asian crisis lie in structural problems such
as weak banking sectors and fragile financial systems.  In Corsetti, Pesenti and Roubini
(1998a, b), the available empirical and theoretical models are focused on the phenomena
of bank lending and bank runs in the course of the currency crisis.

Third, macroeconomic fundamentals had been sound before the crisis, except
for the large current account deficits in Thailand, Malaysia, and the Republic of Korea.
In contrast to the 1994 Mexican crisis, which was the immediate inspiration for much
of the recent work on economic crises, no budget deficits or decreases in foreign
reserves were found in Asia.  Although the growth rate of export revenues had dropped
abruptly, affected by the yen-United States dollar movement since 1996, the large
capital inflows made these governments complacent about their current account deficits.

Examining statistics from the IMF and other evidence leaves little doubt that
the massive capital inflows into this region during the early 1990s, followed by higher
interest rates, played a major part in bringing about the Asian crisis.2

The emphasis on macroeconomics is somewhat limited so far in Asian currency
crisis literature.  Most of the existing literature is based on an analysis of the banking
and financial sectors.  Little attention has been paid, for example, to interest rates,
GDP, and macroeconomic policy, except for the exchange rate regime during the
pre-crisis period (Song, 1997).  The crisis may have stemmed from fragility in the
financial sectors, but the economic and social environment, which speculators relied
on at the time, resulted from economic policy management by government authorities.
Thus, it is worth looking closely at the macroeconomic interactions of these countries.

This paper documents the evidence in support of the hypothesis that economic
fluctuations in each Asian country were attributable in some degree to its own
macro-fundamentals, as well as to real yen-Asian exchange rate movements during
the 1980s and 1990s.3  This paper contributes to this line of reasoning by theoretically
and empirically investigating the extent to which the macroeconomics in Asia during
the pre-crisis period had been influenced by movements of interest rates and GDP
growth rate, as well as by the real exchange rates against the Japanese yen.  A vector
autoregressive (VAR) model is employed to examine the dynamic relationships among
variables in Indonesia, the Philippines, the Republic of Korea and Thailand.  The

2 Ito (1999 characterizes the capital flows in Asia before and after the crisis in 1997 and shows that
each country had its own idiosyncratic factors.

3 Since these Asian countries adopted the de facto United States dollar peg system, the yen-United
States dollar movements directly affected the yen-Asian exchange rates.  There are studies on the yen-United
States dollar rate and the Asian economies:  Kwan (1998), and McKinon and Ohno (1997), to name a few.
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analysis indicates that an increase in interest rate differentials induces both depreciation
pressure on exchange rates and a shrinking effect on current accounts in Asia.

The paper is organized as follows.  Section I provides a theoretical description
of a small open economy model.  Section II uses time-series econometric methodology
to test for and estimate non-stationary variables.  Section III presents and interprets
the estimated results for four Asian countries.  The final section concludes the paper.

I.  THE MODEL

This section describes the macroeconomic model which will be used to
interpret the empirical behaviour of the real exchange rate, real GDP growth, interest
rate differentials and the current account balance in Indonesia, the Philippines,
the Republic of Korea and Thailand.  A very simple small open economy model can
be extended to depict the overall Asian economy.  For the remainder of this paper, the
real exchange rate of each country is expressed in terms of the Japanese yen, and the
interest rate differentials are expressed against the Japanese rate.  We set Japan as the
numeraire country because:  (1) Japan is an important Asian economy and takes
a leading role in trade, economic, and social linkages in Asia; and (2) the exchange
rates of the countries were fixed to the United States dollar, which hardly gives any
information.

Description of the economy

Suppose that Yt = f (Rt, rt, r
f
t , CAt) is the aggregate real product (GDP) per

worker, where R is the yen-Asian exchange rate, r is the domestic interest rate, rf is
the Japanese interest rate, and CA is the current account.

Here, goods market equilibrium can be expressed as I(rt ; Yt ) – S(rt ; Yt ) +
CAt = 0,
where I and S are net investment and net savings, respectively.  The current account
balance, CAt = St – It, is therefore expressed as CAt = CA (Yt, rt, r

f
t, Rt).  The usual

FOCs apply to each function.4

The real exchange rate and the interest rate

The issue of exchange rate determination has been discussed over many years,
but the conclusion has been that exchange rates can actually be influenced by any
factor among many economic and other variables.  (Wei and Parsley, 1995, Rogers,
1995 and Chinn and Johnston, 1996).  The real exchange rates have been found by
Kawai and Oahara (1997) to be cointegrated with other real economic variables such
as the terms of trade, real trade balance, and long-term real interest rate differentials

4 Ik < 0, Ir <0, Sr >0, BR >0.
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for the G7 countries.  We assume here that the real exchange rate is a function of the
domestic and Japanese interest rates, GDP, and the current account.

Rt = R (rt, r
f
t, Yt, CAt).

We impose a somewhat stronger assumption on the determination of interest rates.
Interest rates are a function of the yen-Asian real exchange rates, Japanese interest
rate, current account balance, and GDP:  rt = r (Rt, r

f
t, CAt, Yt).

Dynamic simultaneous equations

The simultaneous-equation model of the economy described above applies to
systems which include behavioural equations and an accounting identity as follows:

CAt = CA (Yt, rt, r
f
t, Rt), (1)

Yt = f (CAt, rt, r
f
t, Rt), (2)

rt = r (CAt, Yt, r
f
t, Rt), (3)

Rt = R (CAt, Yt, rt, r
f
t). (4)

The model introduced above includes four endogenous variables:  the current
account balance, GDP, interest rate and the real exchange rate.  The exogenous variable
is rf

t:  the foreign (Japanese) interest rate.
The structural form of this model, consisting of the four equations (1)-(4), is

yt' Γ + xt' = t', (5)

where yt is the vector of the endogenous variables, xt is the vector of the exogenous
and predetermined variables, ∈ t is the structural disturbance, and β and Γ are the
parameter matrices.  The solution of the system of equations (5), which determines yt
in terms of xt and ∈ t, is the reduced form of the model,

yt' = – xt'βΓ-1 + ∈ t' Γ-1, (6)

    = xt’ Π + υt', (7)

where Π = -βΓ-1 and υt' = ∈ t' Γ-1.  We assume for the remainder of this paper that
the order and rank conditions are met.

A vector autoregressive (VAR) model is applied to these simultaneous and
behavioural equations to interpret the current and lagged relationships between
variables.  The empirical investigation in the following sections uses four endogenous
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variables:  the yen-Asian real exchange rate, interest rate, real GDP, and current account
balance.  The real exchange rate and real GDP are logarithmic.  The current account
balance is expressed as GDP ratio.  Interest rate is measured as the interest rate
differential between the domestic and Japanese interest rates, in order to express the
“relative” level.

II.  ECONOMETRIC METHODOLOGY

In this section procedures for evaluating short- and long-term relationships
between non-stationary economic variables, within the framework of cointegration
testing, are applied to the real exchange rate (per Japanese yen), interest rate
differentials, real GDP, and current account-GDP ratio for each country.  The presence
of a cointegrating relationship would support the claim that real exchange rates have
long-term, stable relations with real factors in the economy that do not diverge
arbitrarily far from equilibrium.

As mentioned in section I, these four variables are endogenous.  The VAR
model can be used later if there is no cointegration, or the Vector Error Correction
Model (VECM) if cointegrating relations are found.

Unit-root test

Any empirical testing must be preceded by a test to determine whether the
variables are non-stationary, and if so, what the order of integration for each variable
is.  The Augmented Dickey-Fuller unit-root test is applied, which is generated from
the following regressions:

∆xt = α + βt + (φ1 – 1) xt – 1+     n   γ∆xt–j + υt , (8)

where xt is any variable used in this paper (i.e., yen-Asian exchange rate, interest
rate differentials against the Japanese rate, real GDP growth, and current account
balance-GDP ratio), ∆ represents the first difference operator, and n is the lag length
chosen by SIC statistics.  The test statistics are computed with a time trend and
constant term.

The test results are summarized in table 1, and the data are described in
section III below.  No series of the real exchange rate rejects the unit root null using
ADF tests at the 5 per cent critical level.  Real GDP growth in the Philippines is
stationary at the 5 per cent critical level.  The current account-GDP ratio is stationary
for all of the four Asian countries.  The null of a unit root cannot be rejected at the
10 per cent level for the real interest rate differentials in Thailand.  Table 1.1 lists the
unit-root test results for I(1) variables in first differences.  The presence of a unit root
can be rejected at the 5 per cent level, and therefore all of these variables in first
differences are I(0).

Σj=1
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Table 1.  Unit-root test

level

ADF lag Indonesia ADF lag
Republic of

ADF lag Philippines ADF lag Thailand
Korea

Y1 1 -1.0241 3 -1.8876 1 -2.0891 1 -1.4206

Y2 1 -5.2391 ** 1 -4.9815 ** 1 -3.9412 ** 1 -2.9319

Y3 1 -2.8238 3 3.2659 3 -5.8668 ** 1 -1.4125

Y4 0 -6.4884 ** 0 -3.3798 * 0 -4.2355 ** 0 -3.4132 *

unit-root null rejection: ** : 5 per cent critical value for DF t-stat (with constand trend) is -3.50.
* : 10 per cent critical value for DF t-stat (with const and trend) is -3.18.

Table 1.1.  Unit-root test

fist difference

Indonesia Republic of Korea Philippines Thailand

DY1 -5.6061 ** -5.7524 ** -5.5480 ** -6.0018 **

DY2 – – – -9.2429 **

DY3 -8.5885 ** -12.6899 ** – -4.8227 **

unit-root null rejection: ** : 5 per cent critical value for DF t-stat (with constand trend) is -3.50.
* : 10 per cent critical value for DF t-stat (with constand trend) is -3.18.

D : fist difference
Y1 : bg of real exchange rates (against yen)
Y2 : real interest rate differencial (between the country and Japan)
Y3 : bg of real GDP
Y4 : current account-GDP ratio

Hence, we proceed assuming that most of the relevant series are I(1) in level.
This confirms that cointegration theory can be applied.

The Johansen likelihood approach

There are several procedures for determining the cointegration rank.  Among
them are Johansen’s (1988) procedure based on maximum-likelihood estimation of
the VECM and the common-trend procedure of Stock and Watson (1993).  These
procedures allow us to test the null of h = h0, where h is the number of the cointegration
rank and h0 is some arbitrary integer between 0 and n–1, where n is the dimension of
the vector process.

Another test suggested by Engle and Granger (1987) is based on the null
hypothesis that h = 0 (no cointegration), and the alternative is that h ≥ 1.  In this
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paper only Johansen’s trace statistic for testing H(r) against H(m) is covered, where
r < m, because of the focus on multivariate systems in the estimation, so that the
cointegrating vector is not statistically affected by the variable ordering in the static
regressions.

Let xt be a m × 1 vector of I(1) variables.  Then the p-dimensional VAR
system to be estimated is

xt = + 1 xt–1 +2 xt–2 + ... +p–1 xt–p + 1 + xt–p + zt + ut , (9)

where =1 + ... +p – I, and j = 1 + ... + j – (I + ), j=1, 2,...,p–1.

The matrix Π is estimated by the Johansen maximum-likelihood procedure,
subject to the hypothesis that Π has reduced rank (i.e. r < m).  That is, H(r):  Π = AB'.
Here, A and B are m × r matrices of the adjustment coefficients and cointegrating
vectors, respectively.  If r < m, then under certain conditions the B'xt is stationary
(i.e., the x' s are cointegrated).

The trace statistic for testing H(r) against H(m) is given by

trace = – T       m         log(1 – j), (10)

where the λ' s are the solutions of a determinant equation involving residuals from
a regression of x on first-difference terms.

The test results of equation (10) are listed in table 2, where asterisks indicate
statistically significant results after adjusting for degrees of freedom.  The results
indicate that the null hypothesis of no cointegration is accepted at the standard 5 per
cent level of significance.5  These results suggest that no cointegrating relation exists
in the 4-variate systems for the four countries.  Since no cointegrating relations among

Σj = r + 1

5 In consideration of the large size distortions in small samples with Johansen’s test, the author also
performed Engle and Granger’s residual-based Augmented Dickey-Fuller cointegration test on all pairs of
variables for each country.  No cointegrating relation is seen at the 5 per cent statistical level, consistent with
the Johansen’s test results.  See Hayashi (2000) and Hamilton (1994).

Table 2.  Johansen trace test

Indonesia Republic of Korea Thailand

rank 2 1.6521

rank 1 0.0574 2.8592 8.7921

rank 0 5.8301 9.2721 20.8140

see Hamilton (pp. 767) Table B. 10 casel
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the variables are found, the first difference of I(1) variables is taken to transform
them to I(0).  The dynamic systems can then be formed in a VAR model.  The
estimation results for VAR are summarized in section III.

III.  EMPIRICAL RESULTS

The data

The data used are quarterly for the period of 1983:  Q1 to 1997:  Q2.  The
real exchange rate is calculated using period-average spot market rates and consumer
price indices, and is expressed in terms of the Japanese yen.  Domestic interest rates
are measured by money market rates in Indonesia, the Republic of Korea, and Thailand,
and by the TB (Treasury Bill) rate in the Philippines.  The Japanese interest rate is
a money market rate.  The data in this section are from the IMF International
Financial Statistics.  All the series, except for the interest differentials and the current
account-GDP ratio, are in natural logarithmic form.  The real GDP series of Indonesia
and Thailand are interpolated using annual series.

Granger causality

Before proceeding to VAR estimation, table 3 lists results of Granger Causality
F-tests on the 16 pairs of I(0) and first-differenced I(1) variables for each country.
A statistically significant point estimate coefficient and a block exogeneity F-statistic
show that the explanatory variable (e.g., the exchange rate per yen of country i)
“Granger causes” the dependent variable (e.g., the current account-GDP ratio in
country i).  The results show that in Indonesia, the Republic of Korea and Thailand,
the real exchange rates per yen “Granger cause” almost all the other variables, but not
vice versa.  The Philippines’ real exchange rate and the interest differentials provide
two of the strongest Granger causalities in the system.  Therefore, the ordering of the
system is set as follows:  the real exchange rate, the interest differentials, the GDP
growth, and the current account-GDP ratio.

VAR results

Since all the series are I(0), examining the dynamics of yt, which is presumed
to be governed by a pth-order Gaussian vector autoregression can be continued.

∆yt = c + φ1∆yt–1 + φ2∆yt–2 + ... + φp∆yt–p + υt ,

with υt ~ i.i.d. N(0,  ).  That is, the VAR is the reduced form of the dynamic structural
model, which can be written as
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∆yt' = ∆xt' Π + ύt', (11)

where ∆xt' = [1∆yt–1 ∆yt–2 ... ∆yt–p].

The advantage of the VAR time-series approach is that it is an unrestricted
reduced-form specification and thus avoids the possibility of misleading inferences
due to incorrect model specification.

Table 3.  Granger causality F-test

Granger Causes DY1 (D)Y2 (D)Y3 (D)Y4

Indonesia DY1 0.5788 2.17577 2.80582
Y2 5.42128 4.84054 2.05051
DY3 2.65573 2.08944 1.75697
Y4 1.37743 3.92456 5.3388

Republic of Korea DY1 1.09682 0.35284 4.79159
Y2 0.66595 1.10745 1.76068
DY3 1.89264 1.32317 5.10423
Y4 1.4785 0.13951 1.21004

Philippines DY1 4.4352 4.15624 0.79212
Y2 3.51884 8.45145 2.81364
Y3 7.09492 3.41752 5.05791
Y4 1.47191 0.91853 16.09953

Thailand DY1 0.48695 1.16465 2.65927
DY2 1.05193 12.679 1.34436
DY3 0.66262 1.83276 2.56055
Y4 0.67449 2.13613 0.30027

significant at 1 per cent : 3.695426
significant at 5 per cent : 2.546273
significant at 10 per cent : 2.054058
significant at 25 per cent : 1.389996
D : fist difference
Y1 : bg of real exchange rate (against yen)
Y2 : real interest rate differencial (between the country and Japan)
Y3 : bg of real GDP
Y4 : current account-GDP ratio
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Parameter estimations

The expected signs of each regression are summarized in table 4.  Tables 5.1-
5.4 show the VAR parameter estimates.

Table 4.  Expected sign of parameters

regressor

Y1 Y2 Y3 Y4

Y1 – – –

Y2 + + +

Y3 + – + or –

Y4 + or – + or – –

Y1 : bg of real exchange rate (against yen)
Y2 : real interest rate differencial (between the country and Japan)
Y3 : GDP growth
Y4 : current account-GDP ratio

Table 5.1 gives the estimated coefficients for the regressions of exchange
rate.  The expected sign of the interest rate differentials is negative, because an increase
in the interest rate relative to the United States and Japanese rates induces pressure
for appreciation of the domestic currency.  The sign of the GDP growth is also expected
to be negative, since a growing GDP probably leads to a strong currency.  The expected
sign of the current account-GDP ratio is also negative, because a current account
surplus results in exchange rate appreciation.

The test results show that most of the estimated coefficients are either not
correctly signed or insignificant, except for the coefficient of the interest rate differential
in Indonesia.  This reflects the fact that Indonesia adopted the crawling peg system,
which manages exchange rate movements in accordance with the United States inflation
rate.  Since the inflation rate in Japan has been very low and stable, the inflation rate
differentials between the United States and Indonesia directly affect the behaviour of
the interest rate differentials between Japan and Indonesia.

Table 5.2 shows the parameter estimates for the interest rate differential
regressions.  The expected sign of the exchange rate is positive, because the depreciation
of a currency would induce a rise in the price of imported goods, which might induce
inflationary pressure on the wholesale and/or consumer prices.  The coefficient of
GDP growth is expected to be positive, since the expansion of GDP may cause
inflationary pressure and the domestic interest rate may rise.  The estimated coefficient
of the current account-GDP ratio is ambiguous.
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The parameter estimates show that most of the coefficients of the interest
rate differential regressions are not significant and/or correctly signed.  This result
stems from the fact that the level of the interest rate (except for the very short-term
rate) is set by monetary authorities, not determined in the market.  Thus, movements
in other economic indicators do not directly appear in the interest rate behaviour.

Table 5.3 shows the regression results for GDP growth.  The expected sign of
the exchange rate is positive, reflecting the fact that the depreciation of a currency
improves the terms of trade and further accelerates output growth.  The coefficients of
the interest rate differentials are expected to be negative, since an increase in the
interest rate is likely to slow down investment and decrease production.  The expected
sign of the current account-GDP ratio is ambiguous.

The parameter estimates are listed in table 5.3.  Most of the coefficients of
the interest rate differentials are significant.  There is a strong relationship between
the interest rate differentials and GDP growth in the four countries.  However, most
of the coefficients are not correctly signed.  The results show that an increase in
domestic interest rates tends to expand economic activities by attracting foreign capital.
This is consistent with the fact that the economic booms of the late 1980’s and early
1990’s occurred with high interest rates.

Table 5.4 shows the estimated coefficients for the regressions of current
account-GDP ratio.  The expected sign of the exchange rate is ambiguous, since the
depreciation of a currency enhances both GDP and exports, but decreases imports.
Thus, whether the depreciation increases the current account-GDP ratio or not depends
on the elasticity of the GDP and current account.  The estimated coefficients of the
interest rates differentials are also ambiguous.  An increase in domestic interest rates
will reduce GDP and therefore may decrease both exports and imports.  Whether the
current account ratio decreases or increases depends on the elasticity of exports and
imports.  Thus, it is not clear whether a rise in interest rates will improve current
accounts or not.  The expected sign of the GDP is negative.  A rise in GDP growth
itself increases the denominator of the fraction, and it might decrease the current
accounts through the export-import channel.

There appears to be evidence for a very weak relationship between the real
exchange rate and the current account-GDP ratio.  The parameter estimates of the
exchange rate in the Philippines are one digit smaller that those of the other countries.
This is due to the fact that the Philippines’ largest trade partner is the United States,
not Japan.  Thus, the current account has not been influenced much by fluctuation in
the yen exchange rate.  The estimated coefficients of the exchange rate in the Republic
of Korea are significant and positive, except for that of lag 1.  This also provides
evidence that the Republic of Korea and Japan are in a substitute relationship in trade.
On the other hand, the coefficients of the exchange rate in Indonesia and Thailand are
negative, which shows their complementary relationships with Japan.
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Impulse responses

In this section we present results for the Choleski-decomposed impulse
responses of the variables.  Figures 1.1-4.4 show the estimated responses up to
20 periods (5 years).  Figure 1 is for Indonesia; figure 2, the Republic of Korea;
figure 3, the Philippines; and figure 4, Thailand.  These figures indicate that the
responses of economic variables in each country reflect idiosyncratic, individual factors
within each country.

In Indonesia, a one-unit shock in each variable does not induce a long lasting
effect on other macroeconomic fundamentals.  A shock in interest rate differential has
the most influence inducing appreciation of the currency for the remaining 11 periods.

In the Republic of Korea, shocks in the exchange rate and interest rate
differentials have significant effects on the current account-GDP ratio.  A one-unit
shock in exchange rate (depreciation) improves the current account-GDP ratio
substantially, while the real GDP growth rate remains relatively constant.  Thus, we
can say that real exchange rate depreciation against the Japanese yen improves the
current account through the export-enhancing and import-decreasing channel.  On the
other hand, a shock in interest rate differentials initially enhances the GDP growth
rate but reduces it in the medium term.  Given the foreign (Japanese) interest rate,
an increase in the domestic interest rate reduces the current account-GDP ratio, which
recovers to the initial level after 20 periods.

In the Philippines, the responses of the GDP growth rate show a different
pattern compared to the other countries.  Shocks in the exchange rate, interest rate
differentials, and real GDP growth induce long lasting effects on real GDP growth.  It
is interesting that depreciation against the yen reduces the real GDP growth rate.
Considering the trade relationship between Japan and the Philippines, gains from
depreciation (e.g. enhanced exports due to declining export prices) are limited but the
effect of depreciation, due to the rise in prices of imported goods, will be far larger.

In Thailand, the current account-GDP ratio is improved by shocks in the real
exchange rate (depreciation) and real GDP growth.  On the other hand, a rise in
domestic interest rates (or an expansion of real interest rate differential) induces
appreciation pressure on the exchange rate and reduces the current account-GDP ratio
for a long run, up to 18 periods.

In summary, the parameter estimates reflect the macroeconomic situations
and trade relationships of the countries in question.  For example, the current account
in the Philippines reflects the fact that Japan is not its largest trade partner, and
therefore fluctuations in the exchange rate against the yen are not very harmful to the
Philippines.  It can also be seen that Indonesia and Thailand have rather complementary
relationships with Japan, whereas the Republic of Korea has a substitute relation with
Japan.
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Figure 1.3.  Indonesia:  Impulse responses to choleskifactored shocks
in GDP growth

Figure 1.1.  Indonesia:  Impulse responses to choleskifactored shocks
in exchange rate

Figure 1.2.  Indonesia:  Impulse responses to choleskifactored shocks
in real interest rate differential
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Figure 1.4.  Indonesia:  Impulse responses to choleskifactored shocks
in current account-GDP ratio

Figure 2.1.  Republic of Korea:  Impulse responses to choleskifactored shocks
in exchange rate

Figure 2.2.  Republic of Korea:  Impulse responses to choleskifactored shocks
in real interest rate differential
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Figure 2.3.  Republic of Korea:  Impulse responses to choleskifactored shocks
in GDP growth

Figure 3.1.  The Philippines:  Impulse responses to choleskifactored shocks
in exchange rate

Figure 2.4.  Republic of Korea:  Impulse responses to choleskifactored shocks
in current account-GDP ratio
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Figure 3.2.  The Philippines:  Impulse responses to choleskifactored shocks
in real interest rate differential

Figure 3.3.  The Philippines:  Impulse responses to choleskifactored shocks
in GDP growth

Figure 3.4.  The Philippines:  Impulse responses to choleskifactored shocks
in current account-GDP ratio
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Figure 4.1.  Thailand:  Impulse responses to choleskifactored shocks
in exchange rate

Figure 4.3.  Thailand:  Impulse responses to choleskifactored shocks
in GDP growth

Figure 4.2.  Thailand:  Impulse responses to choleskifactored shocks
in real interest rate differential
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Figure 4.4.  Thailand:  Impulse responses to choleskifactored shocks
in current account-GDP ratio

The impulse responses indicate that a rise in (or high) interest rates induces
both depreciation pressure on the exchange rate and a shrinking effect on the current
account in these countries.  In the Republic of Korea, a rise in interest rates also
decreases the GDP growth rate.  Of course, the effect of the real exchange rate on the
current account cannot be neglected, but it is worth noting that the most significant
and long lasting effects on the current account, exchange rate, and GDP growth were
from a shock in interest rates.  This result shows the importance of monetary policy
under a pegged exchange rate system.

Monetary authorities in developing countries tend to set interest rates high to
avoid capital flight.  This study indicates that interest rate management should be
careful, since it directly affects the macro-fundamentals.  High domestic interest rates
themselves reduce the incentives for necessary investment, which might reduce GDP
in the long run.  Also, a higher interest rate relative to foreign interest rates may put
appreciation pressure on the exchange rate, which causes the trade balance to
deteriorate.  A high interest rate also increases the probability of short-term capital
inflows into the country, which can lead to economic vulnerability, one of the causes
of speculative attacks.

V.  CONCLUDING REMARKS

This paper econometrically investigated the macroeconomic interactions for
four countries in Asia.  The parameter estimates reveal each country’s idiosyncratic
factors and trade linkages within Asia.  VAR results show that in each country
an increase in domestic interest rates (or an expansion in the interest rate differential)
has a significant and long-lasting effect on the country’s macroeconomic fundamentals,
such as the exchange rate, GDP growth rate, and current account-GDP ratio.

The implications of this study are that a higher interest rate relative to foreign
developed countries should be carefully managed, especially in countries with
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a relatively low inflation rate and low government deficits.  For these countries, the
cost of a high interest rate is much greater than the benefit.  Monetary authorities
should pay more attention to both the absolute and relative levels of the interest rate,
among other variables.
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