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This paper presents a small open-economy model that
illustrates thepossible equilibrium real exchange rate and
current accountresponses to changes in the world rateof
interest and the terms of trade. The model provides a
simple framework for assessing whether theadjustment to
external shocks in four Asian economies in 1978-87 was
roughly consistent withequilibrium, and the implications
for economic performance.

Overall, the ability of these four economies to prevent
real exchange rate overvaluation in the face of adverse
external shock appears to have contributed to their very
successful economic performance in 1978-87. However,
thediscussion provides somesupportfor theview thatreal
exchange rates may have become undervalued in some
Asianeconomies, particularly after1985, and thatoppor
tunities for increasing investment and consumption in
these economies may have been missed.

Federal Reserve Bank of San Francisco

Since the second half of. the 1970s, the developing
economies of easternAsia have experienced faster growth
and lower inflation than other developing countries as a
group have. This economic performance is remarkable in
light of the significant disturbances to the world economy
duringthisperiod-a runupin oilpricesandinworld rates
of intereststartingin the late1970s, a slumpincommodity
prices and a slowdown in the growth of industrial econo
mies in the early 1980s, sharp changes in the value of the
U.S. dollar, and the LDC debt crisis.

The success of Asianeconomies generally is attributed
to soundeconomic management. One oftencited theme is
that these Asianeconomies responded moreappropriately
to external disturbances than did other developing econo
mies,' thereby successfully preventing overvaluation in
their real exchange rates. However, not everyone believes
that the policy responses of Asian countries have been
appropriate. Critics argue that Asian economies have car
ried their adjustment efforts too far, and that as a result,
their exchange rates have become undervalued.

This paper attempts to examine the appropriateness of
economic policies in Asianeconomies in greaterdetailby
addressing two questions. The first is whether adjustment
in Asianeconomies in response to external shocks appears
to be broadly consistent with long-run equilibrium. The
second question is how shocks and the response to them
may have influenced economic performance in the econo
mies of the region. The four Asian economies examined
here may be loosely divided into two groups following
roughly comparable economic policies: Korea and Thai
land, and Malaysia and Singapore.

This paper is organized as follows. Section I develops
a theoretical framework for assessing whether adjust
mentin Asianeconomies wasconsistent withequilibrium.
Section II describes the equilibrium response to external
shocks and provides definitions of real exchange rate
misalignment. Section III describes the experiences of
Asianeconomies in theperiods from1978 to 1982 andfrom
1983 to 1987. External shocks and their impact on the
region are described, and the possible role of policy
responses in explaining variations in economic perform
ance is discussed. Some conclusions on the appropri
ateness of policy responses in each of the four Asian
economies are also offered.
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Aggregate Supply and Demand

Consider an economy with three goods, non-tradable,
exportable, and importable, that are all produced and
demanded by domestic residents. The full-employment
aggregate supply of goods (S) in the economy is given
exogenously by endowments. Domestic prices are as
sumed to be flexible, the nominal exchange rate is fixed by
the government, and world prices of importable and ex
portable goods are determined in world markets. Total
supply can be expressed as the sum of the supply of each of
the three types of goods produced in the economy:

S = PNSN + PMSM + PxSx

= PNSNS + PMSMS + PxsxS (1)

where PN, PM' and Px, respectively, refer to the domestic
currency prices of non-tradable, importable, and export
able goods, S, (i = N, M, and X) is the supply of each
good, and Sj is the share of each good in total supply. The
Appendix provides a full list of variable definitions.

Aggregate demand, D, is the sum of the demand for
non-tradable, exportable, and importable goods:

D = PNDN + PMDM + PxDx

= PNdND + PMdMD + PxdxD (2)

where D, is total demand for each good and d, is the share of
each good in aggregate demand.

Aggregate demand is the sum of equilibrium private
demand, De, and government demand, Ds. Equilibrium
private demand, in turn, is a function of consumer demand
and investment demand. Equilibrium consumer demand is
the result of intertemporal utility maximization subject to
the economy's intertemporal budget constraint, while in
vestment demand is determined by the optimizing condi
tion that the world cost of funds (i*) should equal the
marginal product of capital (MPK). The solution to these
two conditions yields the equilibrium demand of the pri
vate sector.3

The equilibrium private demand De is increasing in the

I. External Shocks and Equilibrium Adjustment

Two main types of external shocks affected Asian econ- tively small direct impact on the economies discussed in
omies in the ten years from 1978to 1987:sharp fluctuations this paper, but may have encouraged them to seek to limit
in world rates of interest, and changes in the terms of trade. the growth in their external debt.
External shocks during the 1978-82 period generally had To examine how these interest-rate and terms-of-trade
adverse effects on the Asian economies. After declining disturbances may have affected the equilibrium real ex-
sharply from 1974 to 1977, the world rate of interest, as change rates and external balances of Asian economies, a
represented by the 3-month London Interbank Offer Rate, theoretical model of a small, open economy is developed
rose between two and three percentage points every year below.
between 1978and 1981, to peak at a levelof over 18percent
in 1981. The run-up in interest rates tended to reduce the
disposable income of the debtor countries in the region,
although the vulnerability of each of the four countries
varied considerably. Over the period 1978-82, Korea and
Thailand averaged higher ratios of external debt to GNP
(respectively, 45 and 28 percent), and consequently were
more vulnerable to increases in world interest rates than
were Singapore and Malaysia (with external debt-to-GNP
ratios, respectively, averaging 18 and 23 percent).

Other major shocks affected the terms of trade of these
Asian economies. Double-digit increases in oil prices each
year between 1979 and 1981 adversely affected the terms of
trade of three of the four Asian economies, with only Sin
gapore the exception since it exports petroleum products.
And although oil prices declined to still-high levels in
1982, the favorable impact on the terms of trade was offset
by a slowdown in the growth of industrial countries.
Among other things, the slowdown in growth contributed
to a decline in non-oil commodity prices, which particu
larly affected Thailand and Malaysia.

Finally, the dollar began a steady appreciation against
the currencies of other industrial countries after 1979. This
increased the competitiveness of industrial countries in
U.S. markets, potentially at the expense of the four Asian
economies, particularly those pegging to the U.S. dollar.

The world economic environment changed significantly
in the second period, 1983-1987. The nominal world
interest rate declined an average of 1.3 percentage points a
year, and by 1986 interest rates were close to their lows of
ten years earlier.? Earlier shocks affecting the terms of
trade of Asian economies also were reversed. Oil prices
declined further, and the growth of industrial economies
recovered, producing an erratic recovery in world com
modity prices and a moderate and sustained expansion not
seen since the 1960s. After 1985, the dollar's depreciation
apparently increased the competitiveness of Asian econo
mies in the U.S. market as the cost of Japanese and Euro
pean goods rose. Against this largely favorable background
was the interruption in voluntary lending to heavily in
debted developing countries after 1982, which had a rela-
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private sector's disposable permanent income, PI. Perma
nent income, in turn, depends on world interest rates and
the terms of trade. If the country is a net debtor, a
permanent increase in world interest rates increases the
volume of exports needed to service a given stock of debt
outstanding, thus reducing the permanent income availa
ble for domestic consumption. A permanent decline in the
terms of trade also reduces permanent income by increas
ing the volume of exports needed to purchase a given
volume of imports.

Aggregate demand in the economy also can be directly
influenced by government policy (Ds), which can help or
hinder the private sector in achieving an optimal spending
path." These relationships may be summarized as follows:

Equilibrium in:
Non-tradable goods market

e = PN I EP;

In equation (5), aggregate domestic supply S is de
termined exogenously by endowments, while aggregate
domestic demand D is determined in equation (3) by

Importable
goods

Exportable
goods

Non-tradable
goods

..

N°
Figure 1

.. M o- ---.....

Figure 2

....x o...

Figure 3

Importable goods market

Exportable goods market
E/P N

E/ P~ .

(3)

(4)e =

Equilibrium in Non-Traded Goods

It is assumed that the respective shares of non-traded
goods in total supply and demand depend on the relative
price of traded and non-traded goods, e, here defined as5

PN

D = De[PI(i*, Px/Pm), i* - MPK] + Dg
+ - + +

E(PT *)

where E is the nominal exchange rate (in units of domestic
currency per unit of foreign currency), PT is the price of
tradable goods, defined as a suitably weighted average of
exportable and importable goods prices," and the * refers
to prices expressed in foreign currency. The relative price,
e, is often called the "real exchange rate" in the literature,
since it reflects the country's profitability, or competitive
ness, of production in the traded goods sector. (Moreover,
when non-traded goods and world prices adjust sluggishly,
changes in e reflect changes in the nominal exchange
rate.7)

Thus, a rise in e increases the share, SN' of non-traded
goods in total supply (SN is rising in e) because the
increased profitability of non-traded goods production
shifts resources to the non-traded goods sector. At the same
time, a rise in e lowers the share, dN,of non-traded goodsin
total demand (dN is falling in e).

Given the above assumptions, the equilibrium in the
non-traded goods sector is determined by the requirement:

PNsN(e)S = PNdN(e)D (5)
+
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(7)

(9)

variables that also are exogenous to the model. Since
nominal exchange rates (E) and the world prices of exports
and imports are exogenously determined, the price of non
traded goods will adjust to satisfy equation (5), resulting in
an equilibrium real exchange rate that clears the non
traded goods market. The short-run equilibrium real ex
change rate is represented as eO in Figure 1.

External Sector

To see the relationship between the equilibrium real
exchange rate and the external sector, consider the market
for imports of goods and services. The shares of importable
goods in total domestic supply and demand are functions of
the real exchange rate as well as of the relative price of
exportable and importable goods. Thus, a rise in the real
exchange rate or in the price of exportable versus import
able goods (the terms of trade) will reduce the domestic
supply of importable goods, while increasing the domestic
demand for such goods. That is,

PMSM = PMsM(e, P/PM)S (6)

and

PMDM = PMdM(e, P/PM)D
+ +

Figure 2 illustrates the domestic supply and demand
schedules for importable goods in the economy. Since the
schedules are defined in value terms, changes in export or
import prices are reflected in shifts in the supply and
demand curves. On the other hand, changes in the nominal
exchange rate, or in the price of non-traded goods (shown
in the vertical axis) will be reflected in movements along
the curves. Given a nominal exchange rate set by the
government, the price of non-traded goods pg.that clears
the non-traded goods market (which corresponds to the real
exchange rate eO in Figure 1), is associated with an

excess demand for importable goods, resulting in total
imports MO.

The level of exports can be determined in a similar
fashion, that is,

PxSx = Pxsx(e, Px/PM)S (8)
+

and

PxDx = Pxdx(e, Px/PM)D
+

In this case, the price of non-traded goods, ~, is as
sociated with an excess domestic supply of exportable
goods, corresponding to the equilibrium level of exports
XO (Figure 3).

Since the non-traded goods market always clears
(SN= DN), the difference between the aggregate supply
and demand in the economy equals the current account
balance (CA), or the excess supply of goods and services in
the traded-goods sector:

S - D = CA = Px(Sx-Dx) - PM(DM-SM)
= PxX - PMM (10)

Suppose there is no government, so D in equation (10)
equals the equilibrium demand of the private sector, De, in
equation (3). Given eO, equation (10) then defines an
equilibrium current account, or level of external lending or
borrowing, that is consistent with private intertemporal
utility maximization.

In equilibrium, current account deficits (and borrowing)
are expected in a developing country for two reasons. First,
per capita incomes are lower than they are expected to be in
the future, so it is welfare-enhancing to borrow in order to
smooth consumption. Second, due to the relative scarcity
of installed capital, the marginal product of capital is likely
to be higher than that of industrial countries, making
borrowing to finance investment profitable.8

II. External Shocks and Misalignment

This model can be used to determine how an economy
would adjust to two kinds of external shocks. First, an
interest-rate shock is considered, and then a terms-of-trade
shock is evaluated. Assume that a country is initially at an
equilibrium e" that clears the non-traded goods market and
that corresponds to an equilibrium current account deficit.
A permanent rise in the cost of funds (world rate of
interest) reduces permanent disposable income for coun
tries that are net debtors and raises the cost of funds above
the existing marginal product of capital. The reduction in

30

permanent income leads to a fall in consumer demand, and
the rise in the cost of funds reduces investment demand.
The result is a fall in aggregate demand D in equation (3),
shifting the demand schedule for non-tradable goods to the
left, as illustrated in Figure 4. In order to clear the non
traded goods market, the real exchange rate must depreci
ate to e'. Ifnominal exchange rates are fixed and prices are
flexible, the depreciation will be accomplished through a
reduction in the price of non-traded goods.

As can be seen in Figure 5, the reduction in permanent
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A fall In the equilibrium level of imports

Misalignment and Nominal Exchange Rates

An increase in world interest rates or adverse move
ments in the terms of trade may produce two different kinds
of real exchange rate misalignment, which may be illus
trated by reference to Figure 4. First, price rigidity in

income and aggregate demand shift the domestic demand
schedule for importables to the left, which, in combination
with the decline in the equilibrium price of non-traded
goods, results in a reduction in the equilibrium amount of
imports. The corresponding fall in the domestic demand
for exportable goods leads to an increase in the level of
exports (Figure 6), and a decline in the equilibrium current
account deficit. 9

Theanalysis of terms-of-trade shocks is very similar to
that of interest-rate shocks. Suppose a supply-side disturb
ance, .such as a rise in imported oil prices, leads to a
worsening in the terms of trade. The resultant decline in
permanent income lowers the demand for non-tradable
goods,thereal exchange rate depreciates, imports fall, and
exports and the current account balance tend to rise, as
illustrated in Figures 4 to 6. 10 In the present discussion,
shifts in supply have been ignored to simplify the illustra
tion,but they can be incorporated by assuming that factor
productivity depends on imported inputs. In this case, a
rise in import prices may lead to a reduction in aggregate
supply which is associated with a real exchange rate
appreciation, and a deterioration in the current account
balance in the short-run." These effects will tend to be
reversed as domestic demand contracts in response to the
reduction in permanent income.

In addition to being subject to supply-side disturbances,
the terms of trade may be affected by changes in foreign
demand and in third country exchange rates. The terms of
trade may tend to improve if foreign trading partners grow
faster, as demand abroad rises.P On the other hand, the
impact of changes in third country exchange rates on the
terms of trade is ambiguous. For example, if Korea exports
mainly to the US. and imports from Japan, a dollar
appreciation against the yen can lower the price of imports
relative to exports, thus improving the terms of trade.P
However, the appreciation also can induce a substitution in
US. demand awayfrom Korean exports in favorof cheaper
Japanese exports, which may adversely affect Korea's
terms of trade. The appropriate policy response will de
pend on which effect appears to be dominant. In particular,
if the substitution effect is stronger, it is appropriate for
Korea to weaken its currency against the US. dollar, in
order to offset the incipient substitution toward Japanese
goods.

Exportable
goods

Non-tradable
goods

...xo......

---X1 •

Figure 6

~M/ Importable
-Mo- goods

Figure 5

E/P~ ..
E/p~I··· ·;.... :

E/ P~
E/ P~ ""'. .-r; ••••c .; ,,""' ~

An adverse external shock reduces aggregate demand and leads to:

A reduction in the demand for non-tradables
and real exchange depreciation

e = PN / EP;

and an increase in the equilibrium level of exports
E/PN
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non-traded goods may prevent an adjustment in the real
exchange rate from e" to e' in Figure 4. The real exchange
rate will be overvalued in the sense that there is an excess
supply of non-traded goods in the short-run. Equilibrium
in the non-traded goods sector can only be achieved by
contracting output, resulting in unemployment, which
over time deflates the price of non-traded goods and
eliminates the misalignment. One way of avoiding unem
ployment under these conditions is to depreciate the nomi
nal exchange rate, speeding the adjustment to e'. 14

A second kind of misalignment results when the govern
ment seeks to offset the contractionary impact of external
shocks by adopting expansionary fiscal and monetary
policies to prevent unemployment, thus maintaining the
short run equilibrium at eO. In this case, the demand
schedule will not shift to the left (demand will still be
represented by the schedule D~) in Figure 4, and the levels
of imports and exports will remain at MO and XO in Figures
5 and 6, respectively. The current account balance will also
remain unchanged. Since a domestic demand contraction
is the equilibrium response, the real exchange rate at eO
will now be overvalued in the sense that a country is
borrowing more than is optimal, or perhaps sustainable, in
the long-run. 15

In this model, nominal exchange rate policy cannot
prevent the real exchange rate overvaluation that results
from expansionary domestic demand policies. Ifthe nomi
nal exchange rate depreciates, e may temporarily fall
below the equilibrium eO in Figure 1. Over time, however,
the resulting excess demand for non-traded goods leads to
inflation, and a real appreciation back to e".

By the same token, an increase in permanent income
due to a decline in world interest rates or an improvement
in the terms of trade can lead to misalignment if prices
adjust slowly and the real exchange rate fails to appreciate,
resulting in excess demand in the non-traded goods sector
and inflationary pressures. Alternatively, misalignment
can arise if domestic demand fails to expand in response to
the increase in permanent income. In this case, the country
is borrowing less than is optimal, at the cost of missed
opportunities for increasing present consumption or in
vestment in a manner that will maximize intertemporal
utility. In both of these examples, the real exchange rate is
undervalued.

Qualifications

Adjustment to external shocks in developing economies
frequently differs from the preceding description of the
equilibrium, at least initially.Three factors may account for
the discrepancy.

32

First, adjustment takes time. A rise in the world rate of
interest, or adverse movements in the terms of trade,
initially may be associated with an increase (rather than a
decrease) in the current account deficit, because interest
payments to foreigners rise or export revenues fall. In
addition, if adverse terms-of-trade shocks lead to a con
traction in domestic supply, domestic prices may rise more
than the prices of traded goods, leading to real exchange
rate appreciation, rather than depreciation. However, ini
tial increases in the current account deficit and real ex
change rate appreciation may not be inconsistent with
adjustment to the long-run equilibrium suggested by the
model if they are reversed over time.

Second, the equilibrium pattern of adjustment depends
on whether external shocks are permanent or temporary. In
the preceding discussion, and in what follows, it is as
sumed that shocks are perceived as permanent at the time
that they occur. (This is plausible, as the shocks were large
and generally were not reversed for several years.) How
ever, if an adverse terms-of-trade shock is perceived as
temporary, an increase in external borrowing to smooth
consumption will enhance welfare, and expansionary pol
icies (or government guarantees for private external bor
rowing) may be consistent with equilibrium adjustment if
domestic residents are unable to borrow abroad.

Third, the equilibrium pattern of adjustment is influ
enced by a country's previous borrowing. A country that
has borrowed little in the past may adopt expansionary
policies that offset the contractionary impact of external
shocks without producing disequilibrium. On the other
hand, a country whose exchange rate has been systemati
cally overvalued in the past, and has been borrowing more
than the optimal amount probably will have to respond
more vigorously to depreciate the exchange rate and re
duce current account deficits. In cases where past bor
rowing has been excessive, countries may even seek to
generate current account surpluses to reduce external debt
to manageable levels. This may be a deliberate choice on
the part of policy makers, or may be compelled by the
interruption of voluntary lending by creditors.

Equilibrium Responses

To sum up, in equilibrium, a permanent increase in the
world rate of interest or a permanent decline in the terms of
trade is likely to be associated with a depreciation in the
equilibrium real exchange rate (or an initial appreciation in
the real exchange rate that is later reversed) and a decline in
domestic demand and in the equilibrium current account
deficit. Policies to facilitate this type of adjustment (a
currency devaluation if domestic prices are rigid, or pal-
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icies to reduce domestic demand and external borrowing)
would tend to prevent real exchange rate misalignment. On
the other hand, policies that hinder adjustment to the
external shock may lead to an overvalued real exchange
rate, resulting in declining growth or in unemployment, or
alternatively in higher than optimal external borrowing.

Conversely, when a country experiences favorableexternal
shocks, policies that facilitate the equilibrium real appre
ciation and increases in external borrowing would prevent
misalignment. A number of factors, notably adjustment
lags and debt management considerations, may influence
the observed pattern of adjustment.

III. External Shocks and Their Impact

The responses of the four east Asian economies to very large current account deficits were financedby private
external shocks in the ten years from 1978 to 1987 can be direct investment rather than external borrowing. This
evaluated against the equilibrium suggested by the model meant that any capital losses from a rise in world interest
presented in the preceding section. Since the external rates would be borne by foreign investors, rather than by
shocks in the first half of this period largely were adverse Singapore residents. 19

and the shocks in the second half generally were favorable, Given the estimated effects of the external shocks during
the analysis proceeds by evaluating the four economies' the period 1978-82, the earlier discussion suggests that
adjustment first in the 1978-82 period and then in the Korea, Thailand, and to a lesser degree, Malaysia should
1983-87 period. have adjusted by reducing current account deficits and

Table 1illustrates the impact of changes in world interest allowing their real exchange rates to depreciate. Moreover,
rates and in the terms of trade in the four Asian economies the adjustment should have been more pronounced in
during the 1978-82 period. To represent the impact of Korea, which suffered the largest external shocks, and
changes in world interest rates on income, the product of relatively moderate in Malaysia. In contrast, Singapore
the change in the U.S. dollar London Interbank Offer Rate appears to have benefited from the external environment
and the ratio of gross external debt to nominal GNP was
multiplied by -1for each country. The impact of changes in
the terms of trade was calculated as the product of the
percentage change in the commodity terms of trade in each
country and the corresponding ratios of real imports to
real GNP.

Korea was most adversely affected by external shocks.
The rise in Korea's estimated interest burden, as measured
by the ratio of estimated interest liabilities to GNP,16

reduced disposable income by an average of 0.5 percent
age points a year in the period 1978-82, while adverse
movements in the terms of trade had an average annual
impact of 1.2 percent of GNP over the period.'? Due to
their status as commodity exporters, both Thailand and
Malaysia experienced declines in the terms of trade some
what later than did Korea, although the average impact of
external shocks appeared to be smaller, especially in
Malaysia.

In contrast, Singapore appears to have benefited from
external shocks over the period, as improvements in the
terms of trade, magnified by the openness of Singapore's
economy, had a very strong impact, 6.6 percentage points a
year. Moreover, the increase in Singapore's estimated
interest burden was relatively small (about 0.2 percentage
points a year). Although the reasons Singapore's terms of
trade improved over this period are not clear from the
aggregate data, 18 it appears that Singapore was less vulner
able to external interest rate shocks because historically
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over this period, so real exchange rate appreciation and
domestic demand expansion would be consistent with
equilibrium.

Details of the actual pattern of adjustment and economic
performance in these Asian economies are provided in
Table 2. The table reviews trends in the current account
(as an indicator of relative domestic demand stimulus),
the trade-weighted real and nominal exchange rates, 20

inflation, and real GNP. To evaluate the possible role
of debt-management considerations in influencing policy
responses, the debt-to-GNP ratio also is included.

In the case of Korea, current account deficits quadrupled
to nearly nine percent of GNP in 1980, and the real
exchange rate also appreciated over this period. Korea's

34

expansionary policies contributed to rising inflation, while
failing to prevent a slowdown in GNP growth. Real ex
change rate appreciation exacerbated adverse external and
domestic shocks, culminating in a recession in 1980.

Efforts to correct the economic difficulties of Korea
began in earnest in 1980-82, when Korea adjusted in
textbook fashion. Domestic demand restraint produced a
more than 50 percent drop in current account deficits as a
proportion of GNP, and real exchange rate appreciation
virtually ceased as inflation dropped sharply. As the rate of
real exchange rate appreciation slowed, GNP growth re
bounded (from a rate of decline of three percent in 1980 to
increasesof7.4and 5.7 percent in 1981 and 1982, respec
tively), in spite of slower growth in industrial economies
anclcontractionary domestic demand policies in Korea.21

The rate of increase in the debt-to-GNP ratio slowed after
1980,although at 54 percent, it was still above the average
for the four Asian economies.

It is worth highlighting that contractionary demand
management policies in Korea were consistent with rapid
growth and, as suggested by the discussion in the preced
ing section, appeared to be crucial in ensuring the ef
fectiveness of nominal exchange rate depreciation. Korea's
nominal exchange rate depreciated sharply in 1980 and
1981,but this was not fully reflected in real exchange rate
depreciation, due to high inflation associated partly with
past expansionary domestic demand policies. The appre
ciation of Korea's real exchange rate was interrupted only
after contractionary demand management policies took
effect and inflation fell.22

In Thailand, as in Korea, sharp increases in the current
account deficit were reversed, and real exchange rate
appreciation slowed late in the 1978-82 period. In con
trast to Korea, however, Thailand's nominal exchange rate
drifted upward over the period due to its link to an
appreciating U.S. dollar.P While nominal appreciation
apparently led to more moderate inflation in Thailand, it
may also have contributed to the declining (and somewhat
erratic) trend in Thailand's GNP growth over the 1978-82
period. In particular, Thailand's GNP growth fell signifi
cantly below the average for the three other Asian econo
mies in 1982, because of the contractionary combination of
declining terms of trade, domestic demand restraint (as
reflected in the decline in the current account deficit) and
nominal exchange rate appreciation. Over the period,
Thailand's debt-to-GNP ratio rose 14 points to 35 percent.

In Malaysia. and Singapore, current account deficits
increased and the real exchange rate appreciated strongly,
and, in contrast to Korea and Thailand, there was no
significant reversal in these trends over the period. To an
even greater degree than in Thailand, the appreciation in
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Malaysia's and Singapore's real exchange rate was largely
attributable to rapid nominal exchange rate appreciation.

Given the relatively benignexternal environment facing
bothMalaysia and Singapore, the combination of expan
sionarydomestic demand and nominal exchange rate ap
preciation appears to have been quite effective; inflation
was relatively moderate in botheconomies over theentire
period,while real GNP growth rates were consistently
high. •Malaysia's expansionary policies were associated
with largeincreases in its external debt over the period,
from 21percent to 32percent ofGNP. In contrast, because
Singapore's largecurrentaccount deficits were toa signifi
cant extentfinanced by foreign direct investment, Singa
pore's debt-to-GNP ratio did not increase over the period.

Our review indicates that Korea and Thailand, which
were more adversely affected by external shocks, experi
enced slower realexchange rate appreciation anda reduc
tionin currentaccount deficits latein theperiod 1978-82.
On the other hand, Malaysia and Singapore, which were
lessadversely affected or benefited from external develop
ments, andwere less indebted, experienced sustained real
exchange rate appreciation and increases in current ac
count deficits. The pattern of adjustment is thus roughly
consistent withequilibrium as described by the model and
may partlyexplain the impressive economic performance
of the fourAsian economies in 1978-82.24

Nevertheless, the adjustment over this period in some
cases had adverse effects. Thailand's policy of linking its
currency to an appreciating U.S. dollar was probably too
deflationary, while in Malaysia and Singapore, the steep
realexchange rateappreciation posedtheriskofa contrac
tion when domestic demand stimulus ended.P Further
more, in Korea, Thailand, and Malaysia, external debt
grew significantly over the period (in spite of eventual
reductions in current account deficits in the first two
economies), increasing the importance of debt manage
mentconsiderations in future adjustment.

1983-87

Theperiod 1983-87reversed manyoftheshocks experi
enced in 1978-82. As a result, Korea, Thailand, and
Malaysia, which had been adversely affected by external
shocks in theearlierperiod, benefited from changes in the
external environment in 1983-87. In contrast, Singapore,
which had been favored in 1978-82, was adversely af
fected by external shocks.

Table 3 shows that the decline in world rates of interest
was associated with an average annual decline in the
estimated interest burdenof Korea of about 0.7 percent of
GNPfrom 1983 to 1987. InThailand andMalaysia, respec-
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tively, thedecline in the interest burden averaged 0.5 and
0.6 percent annually, while in Singapore, the annual de
cline averaged only 0.2 percent.

Table 3 alsoshows thatin this period, Korea, Thailand,
and Malaysia on average benefited from improvements in
theterms of trade, although only in Korea was there a
consistentimprovement. In Thailand and Malaysia, the
terms oftrade declined up to about 1985, before rising
sharply in1985-87. In thecaseof Singapore, the terms of
tradedecIinedovermost.of the period.

'rhemodelsuggests thatin1983-87, declines in interest
rates andimprovements in the terms of trade would be
consistent with larger current account deficits and real
exchange rate appreciation in Korea, and somewhat later,
in Thailand and Malaysia. On the other hand, the equi
lit>riumresponseforSingapore would be a reduction in
currentaccount deficits and real exchange rate deprecia
tion.Table A suggests .that.in all Asian economies, the
actualpathsofreal exchange rates and of current account
balances over this period differed from the equilibrium
paths predicted bythe model.

In the cases of Korea and Thailand, current account
deficits fell sharply over the 1983-87 period, turning to
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large surpluses in Korea by the end of the period. At the
same time, there was largely uninterrupted, and accelerat
ing, real exchange rate depreciation in both economies,
reinforced by sharp nominal exchange rate depreciation
starting in 1984-85. Partly as a result of the domestic
demand restraint reflected in rising current account bal
ances, inflation rates were moderate. However, inflation
rose after 1985 and recent reports of accelerating wage
demands in Korea and of supply-side bottlenecks in Thai
land, as well as the sharp acceleration in growth in both
economies, suggest that the inflation rates in Table 4 may
understate underlying inflationary pressures. Rising cur
rent account balances also contributed to a decline in the
external debt-to-GNP ratio from 53 percent to 34 percent
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inKorea, and moderated the rise in the debt-to-GNP ratio
in Thailand {the latter rose from 35 to 44 percent).

Adjustment in Malaysia and Singapore in 1983-87 may
be divided into two distinct phases. In the first phase, from
1983to early 1985, current account deficits fell sharply as a
result of reductions in investment spending to apparently
more sustainable levels.26 At the same time real exchange
rates continued to appreciate or at the very least, did
not. fall, partly because nominal exchange rates were
still appreciating. These contractionary policies, during a
period when Singapore in particular experienced declines
in terms of trade, produced strong reductions in inflation
and growth, culminating in recessions in both economies
in 1985.

In the second phase, from 1985to 1987, current account
deficits in Singapore and Malaysia turned to surpluses, and
real. exchange rates depreciated sharply, due to strong
nominal exchange rate depreciation. This was associated
with a recovery in growth and a gradual increase in
inflation in both economies. In spite of the turnaround in
current account balances, Malaysia's external debt-to
GNP ratio rose from 42 to 65 percent over the period
1983-87. The rapid growth in external debt in Malaysia
was a major source of concern for domestic policy makers
and external creditors, and increases in current balances
reflected efforts to limit this growth.

To sum up, in spite of recessions in Malaysia and
Singapore that were quickly reversed, economic perform
ance in all four Asian economies in 1983-87 was again
better than the average for all developing countries as a
whole. Nevertheless, the earlier discussion suggests that
the real exchange rate depreciation and the associated
tendency toward current account surpluses may have been
carried too far, given the decline in world interest rates and
the improvement in the terms of trade in most of these
economies.

In terms of the model, exchange rate undervaluation is
suggested by large current account surpluses in Korea and
Malaysia, and by the indications of excess demand in
Korea and Thailand cited earlier. It could also be argued
that current account surpluses indicate that Singapore
exceeded the depreciation required to respond to adverse
movements in terms of trade and to correct an apparent
currency overvaluation. In addition to fostering resent
ment abroad, current account surpluses suggest that oppor
tunities for consumption and investment in these rapidly
growing economies are not being fully exploited.

One possible justification for current account surpluses
inAsian economies is external debt management. Current
surpluses or declining current deficits have significantly
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reduced the external debt of Korea, while slowing the
growth of external debt in Thailand, and to a lesser degree,
Malaysia, Prudent debt management permitted the Asian
region to escape largely unscathed from the debt crisis of
the early 1980s and reduces the vulnerability of these
economies to external shocks in the future, Nevertheless,
debt-to-GNP ratios are low in the four Asian economies
in comparison to other developing countries, and debt
management does not appear to be a consideration in the
case of Singapore. Furthermore, given the decline in world
rates of interest, it can be argued that Korea in particular
might have earned a higher return by stepping up invest
ment spending rather than reducing its gross external debt
tnrouen current account surpluses in 1985-87,

Even if it were desirable to prevent further increases in
debt-to-GNP ratios in Asian economies, it can be argued
that current account surpluses (and the sacrificeof present
investment and consumption opportunities) may not be

required to accomplish this, The experience of Singapore
suggests thatforeign private direct investment can finance
increased consumption and investment with little or no
accumulation of external debt.s? Given the outstanding
economic performance of the region, debt reduction could
also be achieved easily by converting foreign debt into
foreign equity,

In conclusion, the ability of the four economies of
the region to prevent real exchange rate overvaluation
in the face of adverse external shocks appears to have
contributed to their very successful economic perform
al1CeiI11978--87, However, the discussion provides some
support for the view that real exchange rates may have
become undervalued in some Asian economies, particu
larly after 1985, and that opportunities for increasing
inve!;tmentand consumption in some of these economies
may have been missed,

NOTES

1. Notably Latin America and Africa. For discussions of
economic performance and policy responses to external
shocks, see Dornbusch (1985), Balassa (1986), Balassa
and Williamson (1987), Edwards (1988), Khan (1986), and
Sachs and Sundberg (1988).

2. Because of disinflation, however, real rates inthe 1980s
still were higher than they were in the mid-1970s.
3. For a rigorous discussion of this type of optimization
problem with a focus on private consumption demand,
see Ostry (1988). For an example of this type of analysis
applied to Asian economies, with a discussion of invest
ment demand, see Alesina (1987). Sen and Turnovsky
(1989) also analyze investment demand in an intertem
poral framework.
4. If capital markets are imperfect, so that the private
sector cannot borrow abroad while the government can,
government policy can be designed to create a spending
and borrowing path that is consistent with intertemporal
utility maximization. For a discussion, see Alesina (1987).
On the other hand, government policy often ignores such
intertemporal concerns, leading to suboptimal spending
paths.
5. For convenience, the definition of the real exchange
rate that follows is the reciprocal of the standard definition.
6. A proxy for the traded goods price is described in
note 20.

See Dornbusch (1980).
8. To correspond to an equilibrium, equation (10) must
satisfy certain constraints. In particular, in the absence of
government intervention, we know that De is given in
equation (3), S is given by endowments and that the
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elasticities of supply of each good are given by tech
nology. The price elasticities of demand between non
tradable, importable, and exportable goods must then be
such that, given the overall demand and supply, the
equilibrium real exchange rate that clears the non-traded
goods market is also consistent with achieving an equi
librium current account and rate of external borrowing.

9. It is implicitly assumed here that the reduction in
permanent income in the long-run reduces the current
account deficit by more than the increased interest pay
ments initially increase the current account deficit. The
reason is that the reduction in permanent income, as well
as the higher cost of current consumption reflected in the
increase in world interest rates, reduces the equilibrium
level of external borrowing.
10. It is implicitly assumed that the contraction in demand
more than fully offsets the tendency for the higher import
price to decrease the current account balance. The pre
diction that a worsening of the terms of trade tends to
increase the equilibrium current account balance would
contradict the so-called Laursen-Metzler effect. In Laur
sen and Metzler's 1950 framework, adverse movements in
the terms of trade cause a rise in the export value of
expenditure, a decline in saving, and a current account
deficit. Obstfeld (1982) notes that this prediction results
from Laursen and Metzler's assumption that individuals
reduce their saving when experiencing a decline in real
income, and shows that this assumption may be invalid if
individuals maximize intertemporal utility, and the rate of
discount is increasing in utility. (The latter condition is
required for stability in the stationary state. See Svensson
and Razin, 1983.) In an expanded optimizing framework
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which includes investment, Sen and Turnovsky(1989) cite
conditions under which an adverse terms of trade shock,
leads to a decline in the steady-state equilibrium capital
stock, so that current investment spending and the cur
rent account deficit fall, contradicting the Laursen-Metzler
hypothesis,

A related literature focuses on the proposition adopted
in the text that adverse movements in the terms of trade,
due, say, to a rise in import prices, are associated with a
depreciation of the equilibrium real exchange rate, Ed
wards and Van Wijnbergen (1988) note that this standard
proposition may be questioned, because it implies that
income effects (which lead to a reduction in the demand
for non-traded goods and a tendency toward real ex
change rate depreciation) dominate substitution effects
(which lead to an increase in the demand for non-traded
goods due to the rise in import prices, and a correspond
ing tendency toward real exchange rate appreciation),
Although they concede that it is quite possible for income
effects to dominate substitution effects, they note that
such a result is generally considered an anomaly (pre
sumably because it contradicts traditional assumptions
made in the literature), One way of addressing this objec
tion is to note that in many small open economies imported
goods are often not good substitutes for non-traded
goods, so that income effects may dominate substitution
effects, (In certain important cases, such as oil imports,
imports and non-traded goods may be complements.) In
the discussion in the text, the ambiguity between income
and substitution effects does not arise because it is im
plicitly assumed that changes in relative prices that are
not accompanied by shifts in the sectoral demand or
supply schedules lead to excess demand or supply in the
short-run but do not affect the long-run equilibrium real
exchange rate,
11, A rise in (oil) import prices will tend to shift the sup
ply schedule in Figure 4 to the left, producing a real ex
change rate appreciation and an associated increase in
the price of non-traded goods, In Figure 5, the import
supply schedule also will shift to the left, increasing the
total level of imports, Similarly, the level of exports will fall,
as will the current account balance,
12, For the terms of trade to improve, the expansion in
world economic activity must increase export prices more
than import prices, This will occur, for example, if the world
supply of exportable goods is less elastic than the supply
of importable goods, Thus we might expect commodity
exporters to be more affected by fluctuations in the growth
of industrial countries,
13, See Lipschitz (1979). This effect does not depend
on whether a country pegs its currency to the dollar or
the yen.

14, Alternatively, a mix of commercial policies may be
used, See Edwards (1988). Note that in theoretical discus
sions it is generally assumed that a nominal exchange rate
depreciation has adverse effects on the terms of trade,
which may further reduce demand. This assumes that
importers and exporters pass-through the full impact
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of exchange rate changes to their respective markets,
so that import prices rise and export prices remain un
changed in domestic currency. However, the terms of
trade may not worsen in response to a nominal deprecia
tionifexporters price-to-market (which some argue is
the case for Asian exporters), as export prices in domes
tic currency can then rise with a nominal depreciation,
without adversely affecting export volume. Such nominal
eXChange rate effects do not change the direction of
equilibrium adjustment and should not prevent the attain
ment of a new equilibrium.
t5..Fordefinitions of real exchange rate misalignment,
see Edwards (1988, 1989).
16. Note that the estimate does not reflect actual interest
payments, which in some cases were deferred into the
future. Furthermore, the use of gross, rather than net,
external debt statistics tends to overstate the debt burden
ofthe Asian economies. This is likely to be true of Singa
pore for most of the period, and for Korea after 1985,
Nevertheless, the figure presented in the table gives a fair
picture of the burden faced by these economies during a
period when world rates were rising.

The extent to which a change in world interest rates
affects demand and the real exchange rate also depends
on the gap between the marginal product of capital and
the cost of funds produced by the change in interest rates.
Due to lack of available data, no attempt was made to
estimate this effect.
17. The estimates show the impact of terms-of-trade
changes in all Asian economies in 1978-82, except for
Singapore, where the data correspond to 1979-1982, For
a more precise specification of the effect of changes in the
terms of trade on disposable income, as a function of the
share of imports, see Ostry (1988).
18. One possibility is that the sharp rise in crude oil prices
starting in 1979 contributed to the improvement in the
terms of trade, since Singapore was a net exporter of
petroleum products. The assumption is that Singapore's
profit margins from processing petroleum products in
creased with the rise in oil prices. However, the rela
tionship between oil prices and profit margins is quite
unstable, Furthermore, a case can be made that profit
margins may rise more strongly when crude oil prices fall,
if refiners do not fully pass on the savings to consumers.
19. The analysis in Section II assumed that external defi
cits are financed through borrowing, so that changes in
interest rates affect the permanent income of domestic
residents. Since Singapore financed its current account
deficits by foreign direct investment, the rise in world
interest rates did not automatically lead to an increase in
the flow of payments to owners of foreign capital (as it
would to foreign creditors). Instead, through arbitrage, the
market value of the Singapore capital owned by for
eigners may have fallen. In contrast to the case where
current account deficits are financed by external borrow
ing, the rise in world interest rates meant that foreigners,
rather than domestic residents, took a loss. Although the
rise in interest rates still would tend to lower equilibrium
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investment spending inSingapore, theeffectondomestic
permanent income and consumption would be smaller.
20. The weighted average CPlsof major industrial coun
tries, adjusted for bilateral exchange rates, were taken to
represent traded goods prices (or factors that would
heavily influence such prices), while the domestic CPI
was taken to represent non-traded goods prices for each
Asian economy. In an effort to focuson those economies
whose prices and currencies are most likelyto influence
theworld prices of tradedgoods,theU.S., Japanese, and
EC CPols, adjustedfor bilateral exchange rates, were used
to denve a measureof traded goods prices for theAsian
economies (theGerman deutschemark served asaproxy
forthe European currencies). Weights werebased on the
1980 bilateral trade of eachAsian economy with theU.S.,
Japan, and the EC.
. ~ith the exception of Malaysia, these indices give

~Imllar results to broader real exchange rate indices that
Include the currencies of a larger number of industrial
countrvtradino partners as well as newly-industrializing
economies. In the case of Malaysia, the fact that Sing
apore is one of its larger trading partners affects the
r~sUlt~. Both the Singapore dollar and the Malaysian
Ringgit strongly appreciated on a trade-weighted basis
against the currencies of the major industrial countries in
1978-80. However, since the Singapore dollar appreci
ated by more, Malaysia's real exchange rate appears to
appreciate more strongly in the three-currency basket,
because the Singapore dollar is excluded.
21. Two points are worth making here. First, the sharp
contraction in outputand the sharp rebound thatfollowed
were p~rtly the result of the1980 contraction inagricultural
output In Korea, and are thus not entirely attributable to
economic policies. Second, the decline in oil prices after
1980 contributed to disinflation in the more indebted
economies. Nevertheless, thiswas nottheonlyfactor. The
rapid increases in inflation in othereconomies after1980
(notably LatinAmerica) suggests thatdeclining oil prices
arenot sufficientto guarantee a decline in inflation.
~2. Inthe absenceof more detailed empirical analysis, it
IS difficult to determine the "equilibrium" real exchange
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rate (for a description of an attempt, see Edwards, 1988)
and to make precise statements about whether real ex
change rate adjustment was sufficient to correct over
valuation. One reason is that, aside from themagnitude of
the shocks, the.extent of equilibrium real exchange rate
adjustment to contractionary external shocks dependson
additional factors that are not easily measured, such as
the price elasticities of demand and supply between
traded and non-traded goods sectors. The smaller these
elasticities, the larger is the required depreciation.
23.. Thepeg to a rising dollar nullified the impact of a 10
percent depreciation of the Thai Baht against the U.S.
dollar in 1981.
24. Although Malaysia responded to adverse shocks with
expansionary policies, its relatively low external debt at
the time suggests that there was scope for increasing
domesticspending. Seediscussion in Section II.
25. The composition of domestic demand also posed
potential problems. InbothSingapore andMalaysia, stim
ulusto domesticdemand was reflected in increases ofthe
investment to GNP ratio ofupto 10 percentage points over
the. period. It is not clear whether it was appropriate to
stimulate investment demand sharply at a time when
w~)fld rates of interest rates wererising. Inparticular, such
stimulus may have prevented these two economies from
increasing investment to exploitthe decline inworld inter
est rates in 1983-87.
26. In Malaysia, a desire to limit increases in external
debt appearsto havebeen an additional motivation. See
below.
27. There issome evidence thatthisstrategy isnowbeing
p.ursued by Thailand and, to a lesser degree, by Malay
sia. In 1988 Thailand's current account deficit increased
sharply, while in Malaysia the currentsurplus declined. A
five-fold increase in foreign direct investment partly fi
nanced Thailand's growing currentaccountdeficit,while
foreign direct investment in Malaysia increased 54 per
cent. In the case of Korea, foreign direct investment
increased 72 percent in 1988, but this wasaccompanied
by an increase in the current account surplus.
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Appendix

Variable Definitions and Data Sources
Variables

i*
M
MPK
N
PI
P*M
P*x
P*T
PM
PN

Px
PXPM
S

totaldemand
equilibrium demand by private sector in the absence of govemmentintervention, basedon
intertemporalutilitymaximization
(exogenous}f.lggregate demand resultingfromgovernment intervention
thetotal demandfor eachgood,i""N,M, andX
the shareof each good in aggregate demand
realexchange rate
nominal exchange rate (unitsof domestic currency per unitof foreign currency), set by the
government
world rate of interest, set abroad
importable goods
marginal product of capital
non-tradablegoods
pennarient income = the discounted presentvalue of disposable income
(exogenous) foreign currency priceof importable goods
(exogenous) foreign currency priceof exportable goods
(exogenous) weighted average foreign currency price of importable and exportable goods
domestic currency priceof importable goods = EP*M

the priceof non-tradable goods, set endogenously
domestic currency price of exportable goods = EP*x
commodity termsof trade
the (exogenous) total supply of goods in theeconomy
theshareof each good in aggregate supply, i = N, M, and X
the total supply of each good
exportable goods
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Data sources.

Three-month LIBOR, exportand importunit values, nominal exchange rates, current account, GNPand CPI series are from the IMF,
International Financial Statistics, various issues. Trade weights were constructed usingIMF Direction of Trade statistics. Debt/GNP ratios
are from World Bank, World Debt Tables 1988-89.
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