                                                                                                                 EXCHANGE RATE AND TRADE BALANCE

                                               RELATIONSHI P: T HE  EXPE RIENCE OF ASEAN COUNT RIES

                                                                                                   Khim - Sen Liew
a
, Kian - Ping Lim
b
 and Huzaimi Hussain
c

                  a
                                              Faculty of Economics  and Manage me nt, Universiti Putra Malaysia

                  b
                                           Labuan Sc hoo l of Int ernational B usi ness and Finance, Unive rsiti Malaysi a Sabah

                                     c
                                         Faculty of Manage ment and Business, Unive rsi ti Tek nologi MARA, Samarahan Campus

Abstract

This study addresses the question of whether exchange rate changes have any significant and

di rect impact on trade balance. By examining the trade balances between ASEAN - 5 countries

and Japan for the sample period from 1986 to 1999, this study found that the role of exchange

rate chan ges in initiatin g changes in the trade balances has been exagge ra ted. As such, an

alternative explanation to the observed behaviour of ASEAN - 5 trade balances in the selected

sample period has been postulated. In particula r, we propose that trade balance is affected b y

real mone y, rather than nominal exchan ge rate. A mat hematical framework that provides

theoretical background to our proposition is presented. Our empirical data analysis suggests

that the real money effect proposition could consistently expla in the observed trade balances

in Malaysia, Sin gapore, Thailand an d the Philippines during the period of study, with respect

to Japan. Thus, in order to cope with trade deficits, the go vernments of the se ASEAN

countries might resort to polic y measures focusing on the variable of real money.

Keywords :  Exchange rate; Tra de balance; Real money; Purchasing power parity; ASEAN - 5

                                                                       Economies.

I. INTRODUCTION

Exchange rate is one of th e important prices in an open economy since it affe cts so man y

business, investment and polic y decisions. Thus, it is not surprising to learn  that the stud y of

exchange rate has been one of the most important areas of economic research over the past

few decades. This body of research has experienced tremendous growth, especially in the

post - Bretton Woods era in which foreign exchan ge rate has b een highly volatile after the

inception of the floating e xchange rate regime in 1973.

One of the areas of research that has drawn the attention of researchers is the exchange rate -

trade balance relationship. The elasticity model of the balance of trade (Kruege r, 1983) has

shown the existence of a th eoretical rela tionship between exchange rate and the trade balance.

Empirically, various studies have been conducted to assess the influence of exchange rate on

trade balance, with the objective  of providin g v aluable inputs to policy makers on the

effectiveness of exchange rate policy such as devaluation - based adjustment policies (effected

throu gh nominal exchange rate) to balance a country´s foreign trade (see, for example,

Greenwood, 1984; Himarios, 1989; Ros e and Yellen, 1989; Bahmani - Oskooee, 1991;

Mahdavi and Sohrabian, 1993; Arize, 1994; Buluswar et al. ,  1996; Rahman and Mustafa,

1996; Rahman et al. , 1997; Wei,  1999; Baharumshah, 2001; Bahmani - Oskooee, 2001; Lal

and Lowinger, 2002; Sin gh, 2002) . In theory,  no minal depreciation (appreciation) of

exchange rate is assumed to change the real exchange  rate (see, for instance, Himarios, 1989;

Bahmani - Oskooee, 2001) and thus has a direct effect on the trade balance. Specifically,

Bahmani - Oskooee (2001) noted that in an effort to gain international competitiveness and
help to improve its trade balance, a country may adhere to devaluation or allow her currency
to depreciate. Devaluation or depreciation increases exports by makin g exports relatively
cheaper, and disco urage imports by making imports relatively more expensive, thus
improving trade balance. However, man y economists believe there is a short run phenomena
dubbed the ^J - curve~ effect in the movement of trade balance, in which there will be an initial
deterio ration before a countrý s trade balance eventually improves. A common explanation
for this time path adjustment is based on the existence of contracts in inte rnational trade, in
particular e xport contracts are written in domestic currenc y units and import contracts are
written in foreign currenc y units. As a result, the price effects work faster than volume effects
following the devaluation or depreciation of a countrý s exchange rate.

This study attempts to inve stiga te whether exchange rate changes have significant and direct
impact on the trade balances of ASEAN - 5 countries (Indonesia, Malaysia, the Philippines,

Singapore and Thailand) with Japan, one of their ma jor trading partners. However, from our
plots of the exchan ge ra te and trade balances for the se ASEAN - 5 countries, it seems that the
role of exchange rate changes in initiating chan ges in the trade balances has been exa ggerated.

These results come as no surprise because various studies have found weak statistical
evidence connectin g exchange rate changes and the trade balance (see for example,

Greenwood, 1984; Rose and Yellen, 1989; Mahdavi and Sohrabian, 1993; Buluswar et al. ,

1996; Rahman and Mustafa, 1996; Rahman et al. , 1997). As such, this study proposes an
alternative explanation to the obser ved behaviour of ASEAN - 5 trade balances in the selected
sample period. In particular, it hypothesizes that trade balance is affected by real money,
rather than nominal exchange rate. A mathematical framework that pro vides theoretical
background to this pro position is presented. Our empirical data analysis suggests that the real
mone y effect proposition could consistently explain the observed trade balances in Mala ysia,

Singapore, Thailand and the Philippines durin g the period of study, with respect to Japan .

The rest of this paper is outlined as follows. Section II describes the empirical data of this
study. Section III examines the exchange rate - trade balance relationship between ASEAN - 5
countries and Japan. The mathematical derivation of the real mone y e ffect proposition is
presented in Section IV. Section V provides empirical evidence of our proposition and the
final section concludes this stud y.

II. EMPIRICAL DATA OF STUDY

This study examines the relationship between exchange rate and trade balance in the context
of ASEAN - 5 economies with respect to Japan, one of their major trading partners. The end -
of - period nominal exchange rates for the countries involved, namely Indonesia (IDR), Japan

(JPY), Malaysia (MYR), the Philippines (PHP), Sin gapore (SGD)  and Thailand (THB) are
collected from various issues of International Financial Statistics (IMF) . Our tra de balance
data is constructed by subtracting imports payment from exports earning, both of which are
obtained from Direction of Trade Statistics Year book (IMF), with a sample period spanning
from 1986 to 1999. The choice of sample period is based on the availability of imports and
exports data at the time of study. Besides, Consumer Price Indices (CPI) for these countries,
which are utilised to estimat e the equilibrium e xchange rate suggested by th e purchasing
power parity (PPP) hypothesis, are collected from International Financial Statistics .

In this study, nominal bilateral exchange rate is defined as the foreign price of domestic
currenc y. For exam ple, the JPY/MYR exchange rate refers to the unit price of Mala ysia
ringgit (MYR) in terms of Japanese yen (JPY). The Japanese yen - based nominal bilate ral

exchange  rates of these ASEAN - 5 economies, to ge ther with their correspondin g long - term

trends are plo tted in Figure 1. A stylised fact depicted in these plots is that, in the period of

study, the nominal e xchange ra tes of these ASEAN - 5 economies depreciate with respect to

Japanese yen (JPY). This is obvious from the downwards - sloping long - term trend of ea ch

nominal bilateral exchange rate. The depreciation of ASEAN - 5 exchange rates in the period

of stud y is mainly due to the appreciation of Japanese yen with respect to the U.S. dollar,

whereas durin g the same period, the US denominated ASEAN - 5 exchange rat es either rema in

stable or depreciate.

The plots of trade balances of ASEAN - 5 economies with respect to their major tradin g

partner -  Japan are shown in Figu re 2. The Malaysian trade balance generally deteriorates from

1986 to 1995, and from then it improv es until 1999, the end period of this study. Similar

stylised trend is clearly observed in the case of the Philippines, Sin gapore and Thailand, with

the exception of Indonesian trade balance, in which the trend is less obvious.

                                                                           III. EXCHANGE RATE - TRAD E BALANCE RELATIONSHIP

The elasticity model of the balance of trade (Krueger, 1983) has shown the existence of a

theoretical relationship between exchange rate and the trade balance. Generally,  t he nominal

depreciation (appreciation) of exchange ra te is a ssumed to change the real exchange rate (see

for instance, Himarios, 1989; and Bahmani - Oskooee, 2001) and thus has a direct effect on

trade balance. Bahmani - Oskooee (2001) noted that in an effort to gain international

competitiveness and help to improve it s trade balance, a country may adhere to devaluation or

allow her currency to depreciate. Devaluation or depreciation increase exports by ma kin g

exports relatively cheaper, and discourage imports by ma king imports relatively more

expensive, thus improving trade balance.

With the above optimistic view, one would expect that the depreciation of ASEAN - 5

exchange rates with respect to Japanese yen would improve these economies´ trade balances

with respect to Japan, durin g the sample period of study. However, f rom our plots of the

exchange rates (Figure 1) and trade balances (Figure  2), the impact of the depreciation of

ASEAN - 5 exchange rates (Figure 1, downwards ˘ sloping long - term trend) on the bilateral

trade balances is surprisingly the other way round. For in stance, we observed that,  rather than

improvement, Mala ysian trade balance actually deteriorates up from 1986 to 1995, despite the

fact that the ringgit had depreciated during this period.

Similar phenomenon is observed in other countries (except Indone sia, in which the trend is

less clear). For period post 1995, there exists a short - run improvement of trade balance in all

cases (except Indonesia). In particular, the trade balances recorded surpluses only in the last 3

years or so of our sample period co mprisin g of 14 years in total. It seems that the role of

exchange rate changes in initia ting chan ges in the trade balances has been exa ggerated. These

results come as no surprise because various studies have found weak statistical evidence

connecting e xcha nge rate c hanges and the trade balance (see for example, Greenwood, 1984;

Rose and Yellen, 1989; Mahdavi and Sohrabian, 1993; Buluswar et al. , 1996; Rahman and

Mustafa, 1996; Rahman et al. , 1997). In this case, devaluation - based adjustment policies ma y

not  achieve the desired effe cts of nominal exchange rate changes (de valuation) on the balance

of trade. The inconsistency between the optimistic theoretical view and empirical data simply

means that there is a need to turn to other view, which could offer sat isfactory explanation of

the data. One possible way is turning back to the purchasing power parity (PPP) h ypothesis.

In  particular, the mo vement of relative prices, which has impact on rela tive real mone y, must

be taken into account. This is because trade balance depends on the demands for domestic

goods relative to fore ign goods, and these demands depend on relative prices, the comparison

of foreign to domestic prices.

Figure 1

                                                                           The Long - term Trend of  Nominal ASEAN - 5 Exchange Rates

0.0000

0.0002

0.0004

0.0006

0.0008

0.0010

                              1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

                                                                                  JPY / IDR Long-term Trend

Indonesia

     0

20

40

60

80

            1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

                                                                       JPY / MYR Long-term Trend

Malaysia

             0

             2

             4

             6

             8

        10

                    1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

                                                                       JPY / PHP Long-term Trend

Philippines

Singapore

 74

 76

 78

 80

 82

 84

             1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

                                                                JPY / SGD Long-term Trend

0

2

4

6

8

       1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

                                                             JPY / THB Long-term Trend

Thailand

5

Figure 2

 Trade Balances of ASEAN - 5 Economies with Respect to Japan

Indonesia

0

2000

4000

6000

8000

10000

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Millions US Dollar

Mal aysi a

-8000

-6000

-4000

-2000

0

2000

4000

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Phi lippines

-5000

-4000

-3000

-2000

-1000

0

1000

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Millions of US Dollar

Si ngapore

-20000

-15000

-10000

-5000

0

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Thail and

6

-15000

-10000

-5000

0

1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

Millions US Dollar

IV. REAL MONEY EFFECT PROPOSITION

The Proposition

According to the PPP hypothesis, th e same basket of goods faces the same price across
countries when converted into the same currenc y.  As such, the nominal exchange rate
between any two countries should equate their price ratio (Balassa, 1964 and Lee, 1976, for
instance, provide details for  this hypothesis). In  reality, discrepancies between the nominal
exchange rate and price ratio are observed in the short run. However, the accumulated
discrepancies may build up arbitrage profit, which will eventually be arbitraged away.  Thus,
in the long  run, arbitrage profit equals zero, and nominal exchange rate would be restored to
the equilibrium value as determined by the price ratio. Mathematically, PPP hypothesis can be
expressed as:

e  =

D

F

$

$

=

D

F

P

P

                       (1)
where e  stands for nominal exchange ra te,
F

$
and
D

$
are the foreign and domestic currencies;

whereas
F

P
and
D

P
 refer to foreign and domestic aggregate price l evels. In this study,

Indonesia, Malaysia, the Philippines, Singapo re and Thailand are taken as the domestic
countries and Japan as their foreign trading partner.

Our real money effect proposition postulates that the impact of nominal depreciation of
dome stic exchange ra te is transmitted to the trade balance through the real money effect,
rather than the nominal exchange rate effect. As usual, real money is defined as the ratio of
nominal money to aggre ga te price level.

Rearranging Equation (1), we obtai n

D

D

P

$

 =

F

F

P

$

           (2)
or equivalently,

D
m
 =
F
m
           (3)
where
D
m  and

F
m are defined as real money of domestic and for eign countries respective ly.

In  attemptin g to relate the real mone y to trade balance, we allow the nominal exchange ra te
and aggregate prices to fluctuate according to market forces, and assumed that as long as

Equation (3) holds true, the given  level of trade balance will remain unchanged. This is to say

that it is the inequality of Equation (3) that gives rise to changes in trade balance.

Accordingly, our proposition is postulated as follows:

Suppose the real money of a country is less than that of Japa n in value, notably

D
m

 <

F
m

,

then the country´s trade balance improves.

The economic lo gic of this h ypothesis is that whenever the real money o f a domestic country

is less than the real money of Japan, domestic c urrency will end up with a relatively lower

purchasing power as compare to Japan´s currency. As such, domestic goods and services

would seem cheaper in the e yes of Japanese, thereby increasing their tendency to import more

goods and services from do mestic country. On the other hand, domestic citizens will buy less

goods and services from Japan, which are deemed more expensive. The end result of lower

purchasing power of domestic currency is the improvement of domestic trade balance with

respect to Japan. By  the same token, a domestic country´s trade balance will deteriorate if its

real mone y is more than that of yen´s real value.

The theoretical aspect of trade balance - real monies relationship, which provides foundation

for our proposition, will be formall y derived shortly,  while the viability of our proposition is

examined in Section V.

Trade Balance as a Function of Real Monies

It is well known that trade balance ( T ) is a function of real exchange rate ( q ), domestic output

(

                D
      Y

                          ) an d foreign output (

F
Y

); see for example Rivera - Batiz and Rivera - Batiz (1994: 336 -

337).  Mathematically, we ma y write the trade balance function as:

 T  = T  ( q ,

                                                                                                                    D
                                                                                                          Y

,

F
Y

)           (4)

where q  is  defined as

F

D

P
eP

.  From Equation (1), q  may be further expressed as a function of

real monies, as shown below:

                                               q =

                                                                                                           F

                                                                                                           D

                                                                              D

                                                                              F

                                                                                                 P

                                                                                                 P

                                                                     $

                                                                      $

                                                                                          × =

D

D

F

F

P

$

P

$

× = D

F
m
m

× = q  ( F
m

,

D
m

)              (5)

Note that the quantity theory relationship (Fro yen, 1993: 242) states that output ( Y ) is a

function of real mone y (m),  that is:

 Y  = Y  ( m )            (6)

Substituting Equation (5) and Equation (6) into Equation (4), we obtain

                                               T  = T ( q (

                                                                                                                    F
                                                                                                         m

,

D
m

),

F
Y

 (

F
m

),

D
Y

 (

D
m

))        (7)

Upon simplification, we arrive at

                                               T  = T  (

                                                                                                    F
                                                                                         m

                                                                                                             ,

D
                                                                                                                       m

)           (8)

10

               0

               2

               4

               6

               8

          10

                      1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999

                                                                                      JPY / THB CPI Japan / CPI Thailand

VI. CONCLUDING REMARKS

This study addresses the question of whether exchange rate changes have any significant and
direct impact on trade balance. While the elasticity model of the balance of trade (Krueger,

1983) has shown the existence of a theoretical relationship between exchange rate and the
trade balance, the empirical results on this relationship have been ambiguous. By examinin g
the trade balances between ASEAN - 5 countries and Japan for the sample per iod from 1986 to

1999 , this study found that the role of exchange rate changes in initiating changes in the trade
balances has been exaggerated. It is widely expected that the depreciation of ASEAN - 5
exchange rates with respect to Japanese yen would improv e these economies´ trade balances
with Japan during the sample period of study. In reality, the trade balances of these economies
generally deteriorate from 1986 to 1995 (with the exception of Indonesia in which the trend is
less clear), before the improve ment in trade balances is actually observed. One important
implication from these results is that devaluation - based adjustment policies ma y not achieve
the desired effects of nominal exchange rate changes (devaluation) on the balance of trade. In
other wor ds, exchange rate cannot be used solely in managin g the external balances of these

ASEAN countries.

An alternative explanation to the observed behaviour of ASEAN - 5 trade balances in the
selected sample period has been postulated. We have shown mathematica lly that trade
balance is affected by real mone y, rather than the nominal exchan ge rate. Thus, we propose
that trade balance of a country will improve if its real mone y is less than that of Japan in
value. The economic logic  of this hypothesis is that when ever the real money of a domestic
country is less than the real mone y o f Japan, domestic currenc y will end up with a relatively
lower purchasing power as compare to Japan´s currenc y. As such, domestic goods and
services would seem cheaper in the e yes of Ja panese, thereb y increasing their tendency to
import more goods and services from domestic country. On the other hand, domestic citizens
will buy less goods and services from Japan, which are deemed more expensive.  The end
result of lower purchasing power of domestic curre ncy is improvement of domestic trade
balance with respect Japan. By the same token, a domestic countrý s trade balance will
deteriorate if its real mone y is more than that of yen´s real value.

Our empirical data analysis suggests that the  real mone y effect proposition could consistently
explain the observed trade balances in Mala ysia, Sin gapore, Thailand and the Philippines
durin g the period of study, with respect to Japan. Thus, in order to cope with trade deficits,
the governments of the se ASEAN countries might re sort to policy measures focusing on the
variable of real money, which is the ratio of nominal mone y to  aggre gate price level. On the
other hand, for devaluation - based adjustment policies (effected through nominal exchan ge
rate) t o achieve the desired effects on trade balance, it must be supplemented by stabilisation
policies to ensure domestic price stability (Singh, 2002). Once again, it is important to stress
that exchange rate cannot be used solely in mana ging the external bala nces of these ASEAN
countries.

11

REFERENCES

Arize, A.C. (1994) Coi nte grati on test of a l ong - run re lati on between t he real effec ti ve exchange ra te

                               and the trade bala nce. Inter national Ec onomic Jour nal , 8, 1 - 9.

Baha rumshah, A. Z.  (2001) The e ffec t of exc ha nge  ra te on bilateral trade  bala nce: ne w e vidence from

                               Mala ysia a nd Thailand. Asi an Economic J ournal , 15, 291 - 312.

Bahma ni - Oskooee, M.  (1991) Is there  a l ong - run relat ion bet wee n the t ra de bala nce and the real

                               effecti ve e xc hange rate of LDCs?  Eco nomic s Letters , 36, 403 - 407.

Bahma ni - Oskooee, M. (2001) Nominal a nd real  effecti ve excha nge rates of Middle East ern c ountries

                               and their trade pe rformance. A ppl ied Economic s , 33, 103 - 111.

Balassa, B. (1964) The  purchasing power pa ri t y doctrine: a  reapprais al. J ournal  of  Political Ec onomy ,

                               72, 584 - 596.

Bul uswar,  M. D., Thompson,  H. a nd Upadh ya ya, K.P.  (1996) De va luati on and the trade bala nce in

                               India: stationarit y a nd c ointe gration. A ppl ied Economic s , 28, 429 - 432.

Fr oye n, T. (1993) Macroeconomics : the ory and  policie s , 4
t h
 edition. Ne w York: Mac milla n.

Gree nwood, J. (1984) Non - t raded goods, t he t rade  bala nc e, and the  ba lance of pa yme nts. Canadian

                               Journal of Economics , 17, 806 - 823.

Hima rios, D. 1989. Do deva luation i mprove the t ra de ba lance? The e vidence re visi ted. Economic

                               Inquiry , 143 - 167.

Kre uge r, A. D. (1983) Exchange rate deter mi nation . Ca mbri dge: Ca mbri dge Unive rsi t y Press.

Lal, A. K. a nd Lowinger, T.C. (2002) Nomi nal e ffecti ve e xc hange rate a nd t rade bala nce adjust me nt in

                               Sout h Asia c ount ries. J ournal of As i an Economics , 13, 371 - 383.

Lee, M. H. (1976) Purc hasing power parity . Ne w York: De kker.

Ma hda vi, S. and Sohra bia n, A. (1993) The excha nge val ue of t he dolla r and the US tra de balance: an

                               e mpirical i nvesti gati on base d on c oi nte gration and Gra nger causa lit y tests. Quarte rly Re view of

                               Economic s and Finance , 33, 343 - 358.

Rahma n, M. a nd Musta fa, M.  (1996) The  da nci ng of the  re al exc hange rate  of US dolla r and the US

                               real trade balance. Applied Ec onomic s Letters , 3, 807 - 808.

Rahma n, M., Musta fa, M. a nd Burc kel, D . V. (1997) D yna mics of the  ye n - dolla r real e xc hange rate  and

                               the US - Japan real t ra de bala nc e. Applied Economics , 29, 661 - 664.

Rive ra - Ba tiz, F. L. and Ri vera - Batiz, L.A. (1994) Internati onal fi nance and open economy

                               macroec onomic s , 2
nd
 e diti on. Ne w York: Mac millan.

Rose, A. K. and Yellen, J.L. (1989) Is the re a J - c urve?  Journal of Monetary Economic s , 24, 53 - 68.

Singh, T. (2002) India´s tra de bala nce: t he role of i nc ome and excha nge rates. J ournal of Policy

                               Modeling , 24, 437 - 452.

Wei, W. X. (1999) An e mpirical st ud y of the fore ign t ra de bala nce i n Chi na. A pplied Economics

                               Let ters , 6, 485 - 490.