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1. Introduction

One of the lessons from the Asian Currency Crises is the danger of the de facto
dollar peg adopted by the Asian economies that had extensive trade and investment
relationship with countries other than the United States. When the yen appreciated vis-
a-vis the U.S. dollar, the Asian economies enjoyed the boom, or a bubble in some cases,
due to increased exports. But, when the yen depreciated, the Asian economies tended to
experience a recession, or a burst bubble. The experience of the Asian boom and bust
in the 1990s, along with the yen-dollar exchange rate fluctuation, is a stark reminder of
risk of the fixed exchange rate regime.

An obvious solution for this problem is to increase flexibility of the exchange rate. If
the baht had appreciated when the yen appreciated in the 1993-95, the boom in
Thailand might have been checked; and if the baht had depreciated along with the yen
in 1996-97, then the decline in exports could have been mitigated. This kind of
exchange rate flexibility could have been achieved either by free floating or managed
floating.

The so-called “two-corner solution” has become a popular view among some
researchers and policy makers in the post-crisis discussions. (See Eichengreen (1999),
for example.) According to this view, free floating, an ultimate flexibility, and a currency
board, ultimate inflexibility, are only stable regime in the long run. Any intermediate
regime—managed float or fixed exchange rate regime without adopting the currency
board—is unstable. The advocates of the two corner solution cite the fact that Hong
Kong and Argentina, both currency board economies, survived the currency crisis of the
neighboring economies.

Would free floating be a solution for Asian economies (other than Hong Kong) as
indicated by the two corner solution advocates? We think that free floating would not
necessarily avoid future crises. First, even advanced countries find it necessary to
intervene occasionally. Foreign exchange rates sometimes become misaligned with
fundamentals. The U.S. dollar in 1984-85 and the yen in 1995 are the obvious example
of overvaluation. Misalignment needs to be corrected by intervention and some policy
adjustment. Second, the worst of the Asian crises, say November 1997 to January
1998, came long after the Asian economies moved to flexible exchange rate regime.
When contagion from neighboring countries comes, free floating would cause the
downward spiral of regional currencies. A devaluation of a currency would bring down
the currencies of trade- and investment-related countries. Those who praise China to be
a barrier to stop a contagious devaluation spiral in the region by maintaining the fixed
exchange rate should also be advocating some sort of managed float in times of crisis.

Thus, an emerging market economy is advised to consider managing the exchange
rate, to avoid excessive volatility and to maintain stability of the real effective exchange
rate. The question is what would be a reference rate for appropriate real effective
exchange rate and how much fluctuation is excessive.

This paper considers the following question that is related to the questions posed
above. For the emerging economy, the real effective exchange rate stability is important.
Typical Asian economy exports about one-third to the United States and one-third to
Japan, and the rest to countries in the Asian region (and EU). Therefore, to simplify, we
consider the case that country A (B, respectively) exports to the U.S., Japan, and
country B (A, respectively). Therefore, the real effective exchange rate calculation
includes the currency of neighboring country. This is the extension of the model in Ito,
Ogawa, and Sasaki (1998), in which an Asian country was considered in isolation.

The optimality of the exchange rate regime is defined as the one which minimizes
the fluctuation of the trade balances, when the yen-dollar exchange rate fluctuates. Ito,
Ogawa, and Sasaki proposed how to calculate the optimal weights when the emerging
market economy exports to Japan and the United States only. The optimal weights were
calibrated with some assumptions on the demand elasticities and export shares. In this
paper, the model includes the neighboring emerging market as well as Japan and the
United States. What makes difficult and interesting in this model is that the optimal
weights may depend on what the neighboring country is adopting as weights. In the




extreme case, if country A is adopting the dollar peg, country B should adopt the dollar
peg; and if country B is adopting the dollar peg, then country A should adopt the dollar
peg. Namely, the dollar peg is a Nash equilibrium. However, if country A is using a
currency basket which mirrors the export shares, adjusted for demand elasticities, then
country B should adopt a (similar) currency basket; and if country B is using a
currency basket, then country A should adopt a currency basket. The currency basket
is also a Nash equilibrium.

Which of the Nash equilibria is chosen depends on the inertia as well as rational
calculation. If countries can coordinate, then they should choose the best among Nash
equilibria. This process of choosing an optimal Nash equilibria can be regarded as a
regional currency arrangement. Coordination failure could occur if a country has some
obstacles for coordination from political or social obstacles against breaking inertia.

The rest of the paper is organized as follows. Section 2 explains the model. Section
3 examines the impacts of the exchange rate changes on the trade balances. Section 4
defines and solves for an optimal currency regime.

2. Model
(1) Settings

Our earlier work, Ito, Ogawa, and Sasaki (1998), considered the question of
choosing optimal weights in the basket currency system for a country that export goods
to the United States and Japan. An ASEAN country was modeled as a one-sector
economy where a representative firm assembles parts imported from Japan and the
United States into manufactured products. It was supposed that a representative firm
in one ASEAN country competed with Japanese firms and/or U.S. firms in Japanese
and U.S. markets in the model. We extend our earlier model to include another
neighboring country in the model in order to analyze interactions of the exchange rate
policies among ASEAN countries.

We assume that a representative firm in country A imports parts from the United
States and Japan and supplies its products to markets in the United States, Japan,
and country B as well as a domestic market.1 Also, a representative firm in country B
imports parts from the United States and Japan and supplies its products to markets in
the United States, Japan, and country A as well as a domestic market.

Asian countries export their goods and services mainly to Japan, the United States,
and neighboring Asian countries. For example, Thailand exports one-fourth to Japan,
one-fifth to NIES (Korea, Singapore, Hong Kong, and Taiwan) and ASEAN-4 countries
(Thailand, Philippines, Indonesia, and Malaysia), one-seventh to the United States.
These three categories account for more than 60 percent. Similarly, Malaysia exports to
22 percent, 34 percent and 17 percent to Japan, to the U.S., and to Asian countries,
respectively. The sum of these three categories reaches 72 percent. The structure is
similar in Indonesia and the Philippines. Table 1 shows the export shares by
destination to Japan, US, Asian countries, and four European countries (Germany,
France, UK, and Italy). Therefore, the assumptions of the model, Country A exports to
Japan, the U.S., and neighboring country B, is not far off from the reality.

Each market in countries A and B is supposed to be a duopoly market where both
country A and B firms compete with each other. Markets in the United States and
Japan are monopolistic competitive. Firms in Country A and B compete with many
domestic firms in each of the Japanese and U.S. markets. They supplies their products
in the U.S. and Japanese monopolistic competitive markets given average prices of their
domestic products made in the United States and Japan. We assume that all firms in
countries A and B have identical cost functions. Each firm maximizes its profits in
terms of its own home currency.

Profits of a firm in country A in terms of its own home currency A (p,) is calculated

1 Ohno (1989) examined pass-through effects of exchange rates on export pricing
behavior in manufacturing after taking account of prices of raw materials. Marston
(1990) modeled a similar pricing to market model.
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where P,f: a price of the country A firm’s products in the domestic market in terms of

2.1)

the home currency A, PJA: a price of the country A firm’s products in the Japanese
market in terms of the yen, F[JAS: a price of the country A firm’s products in the U.S.
market in terms of the dollar, PEf\: a price of the country A firm’s products in the
country B market in terms of the currency B, Pnf . a price of parts imported from Japan
in terms of the yen, P,ff: a price of parts imported from the United States in terms of the
dollar, Q,: outputs of the country A firms products
(Q =d, @)+ fo(@))+g.(aq)s)+ h(gs)), d,: @ demand function for the country A firm’s
products in the domestic market, f,: a demand function for the country A firm's
products in the Japanese market, ¢,: a demand function for the country A firm’'s
products in the U.S. market, h,: a demand function for the country A firm’s products in
the country B markets, C(): a cost function of the country A and B firms, ¢ °© PJA/PJ ;
a relative price of the country A firm’s products relative to the Japanese products in the
Japanese market, ¢ ° PUAS/PUS - a relative price of the country A firm’s products relative
to the U.S. products in the U.S. market, q, ° PAA/PAB . a relative price of the country A
firm’s products relative to the country B firm’'s products in the country A market,
g ° PEf\/PBB : a relative price of the country A firm’s products relative to the country B
firm’s products in the country B market, P;: a price of the Japanese products in the
Japanese market in terms of the yen, R,: a price of the U.S. products in the U.S.
market in terms of the dollar, PBB: a price of the country B firm’s products in the
country B market in terms of the currency B, PAB: a price of the country B firm’s
products in the country A market in terms of the currency A, EYY: an exchange rate of
the yen in terms of country A currency, EY®: an exchange rate of the dollar in terms of
country A currency, EY®:an exchange rate of country B currency in terms of country A

currency, W,f]: a share of parts imported from Japan, V\ﬁf: a share of parts imported

from the United States.
Profits of a firm in country B in terms of the home currency B (P ) is calculated as

Py = PYd (1 q,) + E¥PP f,(qP) + E¥*PRg, (a) + E¥*P2h, (/)
- EYPWQ, - E¥PPWQ, - C(Q,)

where PJB: a price of the country B firm’s products in the Japanese market in terms of

2.2)

the yen, PJ%: a price of the country B firm’s products in the U.S. market in terms of the
dollar, Q:: output of the country B firm's products
(Qs = dg(/ap) + f5(a) + 9a(a’) +h (/q,) ), fy: a demand function for the country B
firm’s products in the Japanese market, g, : a demand function for the country B firm’s
products in the U.S. market, h;: a demand function for the country B firm’s products

in country A markets, q?° P?/P, : a relative price of the country B firm's products

relative to the Japanese products in the Japanese market, ¢ ° UBS/PUS . a relative price



of the country B firm’s products relative to the U.S. products in the U.S. market.

From first order conditions of equation (2.1), profit-maximizing prices of the country
A firm in Japanese, the United States, countries A and B markets, respectively, are
derived as

CA

PJA = n]A EAY (2.3)
C
Ris =Ms o (2.4)
Py =miC, (2.5)
C
R =nf e (2.6)
C, ° WEYPY +WEY*P® + C¢Q,) 2.7)

where ni © e,A(qA)/{qA(qA)- ZI} (for i=J,US,A,B) denotes markups of the country A

firm's products in each of the Japanese, U.S., country A, and country B markets, e*

1
(for i = J,US, A, B) denotes a price elasticity of demand for the country A firm’s product
in the each of Japanese, U.S. country A and country B markets

We convert equations (2.3) to (2.6) into a logarithm form and derive reaction
functions of country A firm in the Japanese, the United States, and country A and B
markets given the prices of the products made in Japan, the United States, and country
B, respectively.

A
1
logP» =—2|ogP. +——(1ogC, - logE#" 2.8
QJ1+hJAogJ1+hf(gA gE™") (2.8)
h” 1
logPA =—YS |og P.+———(logC, - logE"® 2.9
IR = Tap %9 R 1+hJ\S( gC, - logE™*) (2.9)
logP/ = A IogPB+iIogC (2.10)
A 1+h) A 1+h! A
A
1
logP* =—=8 _log P® +——(logC, -logE*® 2.11
gsl+hggsl+hg(gA gE"?) (2.11)

where h* © rr,f(blA /' mf (for i =J,US, A, B) denotes price elasticity of the markups of the

country A firm's products in each of the Japanese, U.S., country A, and country B
market.

Also, from first order conditions of equation (2.2), profit-maximizing prices of the
country B firm in Japanese, the United States, countries A and B markets, respectively,
are derived as

P’ =nf ECB;‘Y (2.12)
Ris = nfsC—BB (2.13)
E%
P? =niC, (2.14)
Py =nf} Ei?A (2.15)
C, ° W E¥'PY +WEPPP® + C4Q,) (2.16)

where nf ° g%(q°) /{e;B (g®) - ZI} (for i=J,US, A, B) denotes markups of the country B

firm's products in each of the Japanese, U.S., country A, and country B markets, e°
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(for i =J,US, A, B) denotes a price elasticity of demand for the country B firm’'s product
in each of the Japanese, U.S., country A, and country B markets.

We convert equations (2.12) to (2.15) into a logarithm form and derive reaction
functions of country A firm in the Japanese, the United States, and country A and B
markets given the prices of the products made in Japan, the United States, and country
B, respectively.

h? 1
logP? =—2—logP, +———(logC, - logE®" 2.17
9J1+hJB09J1+hJB(gB gE®") (2.17)
h5 1
log P, :—1+LF]SL|135 log R +—1+hUBS (logC, - logE®™”) (2.18)
logPy = h, IogPA+iIogC (2.19)
° 1+hS T ° 1+h? ° '
ht 1
logP? =—2_log P* +——(logC, +ogE"® 2.20
gAl+hEgAl+hE(gB gE"?) (2.20)

where h® © r’ri?%iB /¥ (for i =J,US, A, B) denotes price elasticity of the markups of the
country B firm’s products in each of the Japanese, U.S., country A, and country B
markets.

For simplicity, we assume that price elasticities of demand for the country A and B
firms’ product are equal to each other in each of the country A and B markets. That is,
e =e, =e, and €, =€’ =e,. Thus, price elasiticities of the markups of country A and
B firms’ products are equal to each other in each of the country A and B markets. That
is, hf =h/’j =h, and hQ =h§ =h;.

From equations (2.10) and (2.20), we obtain equilibrium prices for the country A and B
firms’ products in the duopoly market of country A:

1+h h
log P = A logC, +—2—(logC. +logE~® 2.21
gAlmAgAlmA(gB gEY?) (2.21)
h 1+h
logP® =—A |ogC, + A (logC. +logE"® 2.22
gA1+2hA9A1+2hA(9B gE"®) (2.22)

From equations (2.11) and (2.19), we obtain equilibrium prices for the country A and B
firms’ products in the duopoly market of country B:

1+h h
log P2 = B (logC, - logE”Y®)+—B _logC 2.23
og P, 1+2hB(09 o~ logE*®) oo, %9Cs (2.23)
h 1+h
logP® =—=2(logC, - logEY® )+ B logC 2.24
g P} 1+2hB(9A gEY®) o, %9Cs (2.24)

Equations (2.21) to (2.24) shows that the equilibrium prices of country A and B
firms’ products depend on not only marginal total costs of country A and B products
but also the exchange rate of currency A against currency B.

(2) Relative prices and demand functions

From equations (2.8), (2.9), (2.17), and (2.18), we obtain equilibrium relative prices
of country A and B firms’ products relative to the Japanese and the U.S. domestic
products in the Japanese and U.S. markets, respectively.

log g’ =] JA(IogCA- logEYY - log F}) (2.25)
logqjs =j s (logC, - logE?*- logR,) (2.26)
logq® =j B (IogCB - log E®" - log PJ) (2.27)



log s =] UBS(IogCB- logE®*- log PUS) (2.28)
Moreover, from equations (2.21) to (2.24), we obtain equilibrium relative prices of

country A products relative to country B products in each of the country A and B
markets, respectively.

logq, =] A(IogCA- logC, +log E’VB) (2.29)
loggg =j 5 (l0gC, - logC, - log E*®) (2.30)
. 1 . 1 . 1 . 1 . 1 . 1
wherej 0 —— ° Joo——,jbe° I a° Je®
J J 1+h§\ J us 1+hl,j‘s J J 1+hJB J us 1+h55 J A 1+2hA J B 1+%B

Equations (2.29) and (2.30) show that the equilibrium relative prices depend on the
marginal total costs and the exchange rate of currency A against currency B.

We specify demand functions for country A and B firms' products exporting to the
Japanese, the U.S., and country A and B markets from equations (2.25) to (2.30).

log f, =€ j*(logF’J +log EYY - IogCA) (2.31)
log g, =€/4 (s (log Rs +10g E”* - logC, ) (2.32)
logh, =e,] (IogC - log C, +log EA/B) (2.33)
log f, =€jj | (IogP +log E?” - logC, ) (2.34)
log g, = €% US(Iog Ps+l0gE®® - IogCB) (2.35)
logh, =€, B(IogCA- log C, - log EA/B) (2.36)

The demands depend on the exchange rates as well as the marginal total costs, the
Japanese and U.S. prices, and exchange rates.

3. Effects of exchange rates on trade balances
We analyze effects of exchange rates on trade balances of countries A and B. In our
model, their trade balances are equal to a total export value less a sum of total costs of
imported parts and an import value from the other ASEAN country. Therefore, we
represent the trade balances in terms of the dollar for countries A and B, respectively:
T, =E¥' P}, +PLg, +E¥*Plh, - EY"P'WQ, - PW°Q, - E¥*PPh, (3.1)
T, =EY'PPf, + Py, + EY"P2h, - EY"PWQ, - PW°Q, - E¥®P/h, (3.2)
We derive a relationship between fluctuations in the trade balances and those in
the exchange rates from equations (3.1) and (3.2).

-IfA :{(tAExJ _tImJ)éA/Y ) (t B0 _ g m _tlAmB)éA/ss_tExBéB/ss}

+{t ExJ PA +t Exuspug +t Epr At lme } (3.3)

+{ ExJ f +tE ExUSA tAEXBﬁA- t/l_\mJUSQA ) t’IAmBﬁa}
TB { '[ Ba_g I ImJ EBN _ (t Ba_gIm _¢ IBmA) B8/ _ t 5xAéA/$}
+{ ExJPB + EXUSPUBS +t EXAPB tImAPA} (3.4)
+{t ExJ ]E‘ +t ExUSgB +t ExAﬁ -t IWUSQB -t ImAﬁ }
where t 29 ° EYYP/ £, /T,, t 290 PAg, /T, t 280 E¥®RM, /T, t,™° EY"PWQ,/T,,
ImUS o Psf\NUSQA/T ’ t ImB o E$/APBhB/T ’ t ExJ o E$/YPB B/TB ,t ExUS o PSgB/TB’

tEon E$/APBh /T ImJUS 0 (E$/YP +PMS)QB/LI-B ’ l|3mA0 E$/BPBAh A/TB'
The first line in equatlons (3.3) and (3.4) represent direct effects of the exchange
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rates on the trade balances. The second line represents effects of the exchange rates via
indirect effects of the exchange rates via pricing behavior of country A and B firms. The
third line represents indirect effects on the trade balances via trade volumes.

The direct effects of the exchange rates on the trade balances depend upon relative
sizes of exports and imports because the country A and B firms import parts from
Japan and the United States and exports products these countries and country B. If the
direct effects of the exchange rates on the trade balances are dominant over the second
and third indirect effects, the Marshall-Lerner condition is violated.

The indirect effects via the pricing behaviors are represented in terms of
fluctuations in the exchange rates as follows:

EEOPA L PUB A+t P t 1
Q-2 t2%%, 5%, (Arhy) tr%ah, Ue gy
1+h? 1+h/, 1+h, 1+2h, g

L0 ay) t5%, 1P a)(ithy) tiP(th,tah,)Ugy

3.5
i 1+h)g 1+h; 1+2h, 1+2h, (8:5)
+}tAEXBa1hB _ t/IA”Bal(l"'hA)[,jéB/Y
i 1+2h, 1+,
+?tEXB (1+hB +hBa2) +t/|xmB(1' az)(l"'hA)t,]éBﬁ
T 1+2h, 1+2h,
LEUBS +E BVt SRS - LRy
P a) 18, 18, 0rh,) tRh,ig
i 1+h} 1+h®, 1+h, 1+2h, {)
+}_ tsxus(l-Baz) +t EXJaBz _ tEXA(l' a2)(l+hA) _ tllamA(l'l'hB +a2hB) UEB/EB (3.6)
i 1+h;g 1+h, 1+2h, 1+2h,
+}t SXAalhA - t IBmAa1(1+hB) [;]EA/Y
i 1+2h, 1+ 2,
+¥t§XA(1+hA+hAa2) +tll3mA(l_ az)(l"'hs)frjé%
i 1+, 1+ 2,
IEAYDY SEASPS$
where 0<a10 M<1,0<a20 M<1, 0<a30 M<l'
A A A
B/Y pY SEBS$p$
0<b,° M<l, 0<b,° M<l, 0<b,° %<1. For simplicity, we
B B B

assume that the country A and B firms have same cost structures. That is, a, = bl,
a,=b,, a;=b,.

Equations (3.5) and (3.6) show that the indirect effects of the exchange rates via
pricing behaviors depend on the exchange rates of home currencies against the dollar
and the yen. The indirect effects mean that the exchange rates have effects on the
product prices of both the country A and B firms. Changes in the domestic product
prices have effects on export values while changes in the other ASEAN firm’s product
prices have effects on import values. In equations (3.5) and (3.6), coefficients on the
exchange rates of the other ASEAN currency against the dollar are clearly positive while
coefficients on the other exchange rates are ambiguous.

The indirect effects via the trade volumes are represented in terms of fluctuations in



the exchange rates as follows:
E)(J f +t EXUSgA +t EXBh _ thJUSQA_ tlAthB

:{t Pefj A1 a) -t 1oe datEYY

(3.7)
Htl%eh 0 a,)- tie]] fa,+t e @+t A, EY
-{tPej A-t ey }a,EY
t 50 f, +1 295G, +t Ph - t™U5Q, - t.™h,
={tPefj 30- a,)- t 165 Sa,} EY
e 0-a)-tle] furtfe) @t ite) aE®
-{tPei o-tgMe JJaEN
where t) ot - t"w), U5 0 12U mUSwA, t 20 t2%- ™,
{790 (B9 _ (ISR {TUSQ (BUS_ (ISR (TR0 (D fimusye

Equations (3.7) and (3.8) shows that the indirect effects of the exchange rates via
trade volumes depend on the exchange rates of both the ASEAN currencies against the
dollar and the yen. The exchange rates have effects on the product prices, which change
the relative prices of the products in the Japanese, the United States, and ASEAN
markets. The changes in the relative prices have effects on the demand for the products
in the markets. The demand for an ASEAN country firm’s products is equivalent to
export volumes of the country in our model. On one hand, changes in outputs have
effects on import volume because the ASEAN economies import all of the parts from
Japan and the United States. Moreover, an ASEAN economy imports products from the
other ASEAN country. Thus, the exchange rates have effects on both the export volumes
and the import volumes. In equations (3.7) and (3.8), all the effects of the exchange
rates are ambiguous.

Thus, the effects of the exchange rates on the trade balances are in general
ambiguous when we summate all of the direct and indirect effects in equations (3.3)
and (3.4). It is impossible to suppose a priori directions in the effects of the exchange
rates on the trade balances. Thus, it is necessary to conduct empirical analyze the
effects.

4. Exchange rate policies

In this section, we use a two-country model to analyze their monetary authorities’
exchange rate policies while taking into account interactions of their policies. At first,
we derive optimal currency basket to stabilize fluctuations in trade balances. Then, we
theoretically analyze possibilities of coordination failures by comparing losses for the
monetary authorities between two situations:2 a situation where both of the monetary
authorities adopt the dollar peg at the same time and a situation where the monetary
authorities of one country adopt an optimal currency basket peg while the monetary
authorities of the other country adopt the dollar peg.

(1) Optimal currency baskets
We express the above effects of exchange rates on the trade balances of countries A
and B in terms of rates of changes as follows:

Ty = AEY + AEM + AEY + A ERS (4.1)
T, =BE"" +B,EY +BE®Y' +B,E® 4.2)
As shown in the previous section, coefficients on all of the exchange rates are

2 Bénassy-Quéreé (1999) analyzed pegging the US dollar as a coordination failure.
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ambiguous in our theoretical model because both of country A and B firms import parts
from Japan and the United States and export their products to these countries.
Moreover, the exchange rates have the direct and indirect effects on the trade balances.

A currency basket is defined as a weighted average of exchange rates of a home
currency against the US dollar and the Japanese yen. Thus, a currency basket peg
means that a currency basket fixed at a level. In other words, rates of changes in a
currency basket, which is a weighted average of rates-of-changes in the exchange rates,
is equal to zero:

W,EY® +(1- w,)E¥Y =0 (4.3)
W,E®® +(1- w,)E®¥Y =0 4.4)
where W, : a weight on the US dollar in a currency basket for the country A, W;: a

weight on the US dollar in a currency basket for the country B.

When the monetary authorities peg the home currency to a currency basket,
relationships between the exchange rates of the home currency against the US dollar or
the Japanese yen and those of the Japanese yen against the US dollar are shown as
follows:

i éA/$ — (1_ W )EY/$

,%: EA/Y —_w EAY/SS (4.5)
— " Wa

i éB/$: 1- W éY/$

F S (4.6)

i EB/Y =-w, EY/SS
If the monetary authorities adopt a dollar peg system and a weight on the US dollar in a
currency basket is equal to unity, the exchange rate of the home currency against the
US dollar is fixed at a level while the exchange rate of the home currency against the
Japanese yen commove s with that of the Japanese yen against the US dollar. The home
currency appreciates against the Japanese yen when the US dollar appreciates against
the US dollar.

Both of the monetary authorities are assumed to choose weights on the US dollar
and the Japanese yen in a currency basket in order to stabilize the fluctuation of their
own trade balances that is caused by changes in the exchange rates’. Our optimality of
the exchange rate policy is to stabilize fluctuations in trade balances in terms of the US
dollar under a currency basket peg system. The monetary authorities minimize the
squared rate of change in trade balances in terms of the US dollar. That is, the
monetary authorities have the following objective functions to minimize:

T =(AEY + A + AEY + AEH) @.7)
A~ ~ A~ A~ A~ 2
T, =(BEY +B,EY” +BEY +BE™) (4.8)

By substituting equations (4.5) and (4.6) into equations (4.7) and (4.8), respectively, the
objective functions are shown in terms of weights on the exchange rates, W, and W;.

r -z 2

TA2 :{A1+A,, -(A+A)W, - (A‘3+A4)WB}2EY/$ 4.9)

-|:BZ :{ B,+B, - (B,+B,)w, - (B, + B4)WB} 2 éw$2 4.10
From equations (4.9) and (4.10), we can obtain the first order conditions for

3 The assumption was made in Ito, Ogawa, Sasaki (1998). Flanders and Helpman
(1979), Lipschitz and Sundararajan (1980), and Flanders and Tishler (1981)
emphasized only the real side of the economy in modeling the currency basket peg
issue. On the other hand, Turnovsky (1982) and Bhandari (1985) used a general
equilibrium macroeconomic model which included capital mobility. Bénassy-Quéré
(1999) assumed that the monetary authorities are to stabilize both their external
competitiveness and the real price of their external debt.

9



minimizing their objective functions.
(A+ AW, + (A +AIW; = A+ A (4.11)
(Bl + BZ)WA + (B3 + B4)WB = Bl + BS (412)
Equation (4.11) is a reaction function for the monetary authorities of country A,

which means that the monetary authorities of country A choose an optimal weight for
minimizing their objective function given a weight chosen by the monetary authorities of

country B (W;). Also, equation (4.12) is a reaction function for the monetary authorities
of country B. They choose an optimal weight for minimizing their objective function
given a weight chosen by the monetary authorities of country A (W,). Thus, both of the

monetary authorities have to determine their optimal weights in a currency basket
while they are affected by behavior of the other monetary authorities.

From equations (4.11) and (4.12), we derive a pair of optimal weights on the US
dollar in a currency basket to stabilize their trade balances for both of the countries A
and B at the same time:

w, = (A*A)B*B)- (A+A)(B+B) (4.13)
(A+A)B+B,)- (A+A)(B+B)
W; — (A1+Az)(Bl+B3)' (A1+A3)( Bl+ BZ) 4.14)

(A+A)B+B,)- (A+A)(B+B)
If both of the monetary authorities of countries A and B could, at the same time, set
w, and W, respectively, trade balances would be stabilized in both of the countries.

However, it is not always guaranteed that the optimal weights for the both countries are
a stable equilibrium.
The condition for a stable equilibrium is

[A*A| [B+B
A+ Al B+ B
In this case, a pair of the weights proceeds along a converging process toward an

equilibrium point (W, ,W;). The weights for both of the countries should converge to

their optimal equilibrium ones.
On the other hand, if

(4.15)

|A+A|_|B+B,|
|A+A| [B+B]
a pair of the optimal weights is an unstable equilibrium. In this case, weights diverge
out of the optimal weights once they are off the equilibrium point (W*A, W*B).
Thus, if inequality equation (4.16) is satisfied, an optimal weights point is unstable.

Then, it is difficult for the monetary authorities to change their exchange rate policy to
an optimal exchange rate policy.

(4.16)

(2) Dollar peg
If both of the monetary authorities adopt the dollar peg (W, =W, =1) at the same
time, fluctuations in trade balances are calculated as follows:

T Zwewn = (A +A) B (4.17)

~ 2v/g2
Ty wyw =(B,+B,) E"® (4.18)

It is clear that the fluctuations in trade balances in the case of the dollar peg are
larger than those in the case where both of the monetary authorities adopt the optimal
currency basket as shown in equation (4.13) and (4.14). Therefore, the monetary

authorities should adopt the optimal currency basket peg rather than the dollar peg.
Why did the monetary authorities de facto peg their home currencies to the U.S.
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dollar? A possible reason is that the monetary authorities might have any other
objectives than we supposed in the above model, for example a political prestige to
assure investors (not exporters or importers). Another reason is that the monetary
authorities of one county cannot adopt an optimal exchange rate policy because their
loss increases if the monetary authorities of country A alone adopt the basket while
other countries keep pegging their home currencies to the US dollar.

(3) Coordination failure

Next, we consider how the monetary authorities of one country should behave,
given that the monetary authorities of the other country adopt the dollar peg. For
example, suppose that the monetary authorities of country A adopt the above optimal

currency basket peg (W, =W;) while the monetary authorities of country B adopt the

dollar peg (W, =1). Fluctuations in trade balances for country A are obtained in this
case as follows:

N .2

A I + - - - + U -

T2 = LATANB-B)- (A- AXBYB) () g Uove o
T (A+A)(B+B,)- (A +A)(B+B,)

When the monetary authorities of country A have options to adopt the dollar peg

(w, =1) or the optimal currency basket peg (W, :W;), given that the monetary

authorities of country B adopt the dollar peg (W, =1), the monetary authorities of
country A compare fluctuations in trade balances between the two options. The
monetary authorities of country A compare equation (4.19) with equation (4.17).

If fluctuations in trade balance in the case of adopting the dollar peg (equation
(4.17)) are less than those in the case of adopting the optimal currency basket peg
(equation (4.19)), the monetary authorities of country A prefer the dollar peg to the
optimal currency basket peg.

Also, the monetary authorities of country B adopt the above optimal currency

basket peg (W; = W;) while the monetary authorities of country B adopt the dollar peg

(W, =1). Fluctuations in trade balances for country A are obtained in this case as
follows:

N 2
TBZ(WA=1,WB=WI3) - : (AE: AZ)(BS+BA) (AE:+A4)(% BZ)(Bl+BZ)l'J EY/$2 (420)
1 (A+A)B+B,)- (A+A)(B+B) b

The monetary authorities of country B compare fluctuations in trade balances
between the two options (equations (4.18) and (4.20)). If fluctuations in trade balances
in the case of adopting the dollar peg (equation (4.18)) are less than those in the case of
adopting the optimal currency basket peg (equation (4.20)), the monetary authorities of
country B select the dollar peg rather than the optimal currency basket peg.

Thus, both of the monetary authorities should keep pegging their home currencies
to the dollar if their trade balances fluctuate more widely in the case of the optimal
currency basket peg than in the case of the dollar peg. At this time, they face in a
coordination failure that they are forced to select the dollar peg even though the optimal
currency basket peg is to minimize the fluctuations in trade balances if they adopt the
optimal currency basket peg at the same time. Only if both of the monetary authorities
coordinated to select the optimal currency basket peg at the same time, they peg their
home currencies to the optimal currency basket.

5. Empirical analysis
(1) Analytical method

Trade balances cannot be expressed in forms of logarithm because they sometimes
have negative figures. We divide trade balances into exports and imports. Thus, we
express rate of changes in trade balances as follows:
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~  Ex, -~ Im, ~

T,=—2Ex, - —Im 5.1
A T, X T, W (5.1)
~ EXB ~ |n‘\3 ~

T, =—2Ex, - —21| 5.2
B T, X5 T, m (5.2)

where EX: rate of changes in export values in terms of the US dollar, Im: rate of
changes in import values in terms of the US dollar.

We regress not rate of changes in trade balances T but rates of changes in export

and import values Ex and Imof countries A and B on the exchange rates because we
cannot take a logarithm of negative trade balances. Moreover, we face in a singularity
problem when we use exchange rates of home currencies and other ASIAN currencies in
terms of the Japanese yen and the US dollar. We regress them on exchange rates of
home currencies in terms of the Japanese yen, the US dollar, and the other ASIAN
currencies in order to avoid the singularity problem.

EXA - A.EXEANY'F IAQEXEN$+A;EXEAB/Y +I%EXEAB/$

_ o EEAY 4 aZEXIAEN$+a3EXIAEA/B (5.3)

Im, = AMEYY + AMEAS + AMEYY 4 AIMESS 5.4
:allméA/Y + azlméA/$+a;méA/B

Ex, =B + B EN+BVEY +BPET .
- blExéA/Y + QEXEA/$ + bsExéA/B

Im, = B™EXY + BI"E”® + BI"EYY + BI"E®® 56

— IméNY + QImENﬂS_'_ QImEA(B
where a°A T GOAYA a°-(A+A), OB+, BoB+E
blo - (B,+B,) for i = Exand Im.

We compare equations (5.1) to (5.6) with equations (4.1) and (4.2). We can obtain
the following relationship as for coefficients on the exchange rates:
a = EX, A= Im,
TA TA

a™ fori=1to4 (5.7)
b :%QEX- I_rrn_Aq.m fori=1to4 (5.8)
A A

(2) Regression Results

Table 2 shows results of estimating equations (5.3) to (5.6). Country A is Thailand
and country B is weighted average of the other Asian (NIES and ASEAN 4) countries
whose data are available: Korea, Hong Kong, Singapore, Indonesia, Malaysia and
Philippines. Regression method is OLS. We think it would be better to include some lags
in the equations in order to avoid J curve effects. But we couldn’t do so because, for
lack of quarterly or monthly GDP data of some countries, we use annual data and
number of sample is not enough.

Estimation results of (5.3) and (5.5) in Table 2 are export equations, which include
GDP of United States, Japan and B country (weighted average of Asian countries) as
independent variables. Estimation results of (5.4) and (5.6) in Table 2 are import
equations, which include GDP of A country (Thailand) as independent variable.

The coefficients of a'M, axM, b EX are positive and significant. However, the other
coefficients are not significant. One of the causes is why we omitted lagged independent
variables such as exchange rates.

As for the coefficients of GDP data, GDP of both A and B countries are positive and
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significant but USGDP and JPGDP are not significant and signs of some of them are
negative.

(3) Calculation optimal weights

We use the regression results on coefficients on the exchange rates in both exports
and imports equations to calculate optimal weights of the analyzed countries according
to equations (4.13). We can convert the estimated coefficients on the exchange rates in

both the exports and imports equations to & and b for i =1t03. (Table 3 is summary
table for a and b for i=1t03.) Moreover, we rewrite an optimal weight on the
exchange rate against the US dollar in terms of & and b (for i =1t03) as following:
- (A‘l+A3)(BE+B4)- (A3+A4)(Bl+Bs) — asbl' a:l.bi
" (A+A)B+B)- (A+A)B+B) al+h+h)- (a+a+ak
Table 4 shows optimal weight on the exchange rate against the US dollar for

Thailand. The optimal weight is 22.2% and it is much lower than the actual weight they
had been taking.

(5.9)

(4) Stability of equilibrium
We check stability of equilibrium by comparing inequality eqguations (4.15) and

+
(4.16). Table 5 shows comparisons of values of u with [ ———=|. The equilibrium
+ A |33 B
B +
is stable if IA& 2| |B3 EQI On one hand, the equilibrium is unstable otherwise .4

Table 5 shows that the condition for stable equilibrium is satisfied in the case of
Thailand.

(5) Possibility of coordination failure

We compare equation (4.17) with equation (4.19). Equation (4.17) represents
fluctuations in trade balances under the assumption that all the monetary authorities
adopt the dollar peg. Equation (4.19) represents fluctuations in trade balances under
the assumption that the monetary authorities of one country adopt its optimal currency
basket peg while the monetary authorities of the other countries. If fluctuations in trade
balances in equation (4.19) are larger than those in equation (4.17), the monetary
authorities should not adopt the optimal currency basket peg. Thus, they face in
coordination failure.

We compare coefficients on EY'* petween equations (4.17) and (4.19) in Table 6.5

4 We represent % A‘ 82 in terms of & and b (for i =1t03) as following:
A+A|_|ataral |B+B| b, +b, +b,|
SN IS e A e

5 We can rewrite coefficients on EY/% of equations (4.17) and (4.19) in terms of a, and
b (for i =1t03) as following:

(A+A) =

(A+A)B- B)- (A- A)B+B) I _1(a+a,+a,)b,+b)- (8 +a)(b+ b+ b)

N
Ve
T

(A+A)N =
(A+A)B+B,)- (A+A)B+B) b 1 (@+a+a)-ab+b+h)
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Table 6 shows that equation (4.17) is larger than equation (4.19). It means that the
monetary authorities of Thailand could have adopted the optimal currency basket peg
and they did not face in coordination failure.

6. Conclusion

This paper considered the question of choosing the exchange rate regime for
emerging market economies that export goods to the U.S., Japan, and neighboring
countries. The exchange rate regime should be chosen on the basis of minimizing the
fluctuation of the trade balance, as the yen-dollar exchange rate fluctuates.

We can draw some policy implications from these conclusions. First, if the Asian
region that relies on exports to Japan, the U.S., and other regions, wants to avoid a
boom and bust cycle due to under- and over-valued exchange rates, the real effective
exchange rate must be managed. In particular, the basket currency regime is helpful.
Second, the choice of the exchange rate regime (or weights in the basket) may depend
on your neighboring country’s choice of the regime. There may be coordination failure.
Given the dollar peg of the neighboring country, the choice is the dollar peg, and the
neighboring country decides the choice in the same manner. However, both countries
would be better off to move to a basket currency regime with more weights on the yen, if
the decisions are made simultaneously. Third, in order to help the calculation of such a
basket tailored to each country, it may be helpful to calculate and publish the typical
currency basket unit for the region. Such a currency unit (say, Asian Currency Unit, or
ACU) has weights on the U.S. dollar, the yen, and the euro. Each Asian country
manages its own currency within the reasonable band around the ACU, then the
coordination failure may be avoided. Calculation of such a currency unit and
simulations of the trade balances under the basket system is left for future work.

Although this paper simplifies many aspects of the real world, the essential points,
we believe, are very relevant to the real world. Asian countries will benefit from
coordination with each other in choosing the exchange rate regime.

References

Bénassy-Quéré, Agnes (1999) “Optimal Pegs for East Asian Currencies,” Journal of the
Japanese and International Economies, vol. 13, 44-60.

Bhandari, Jagdeep S. (1985) “Experiments with the optimal currency composite,”
Southern Economic Journal, vol. 51, no. 3 (January): 711-730.

Eichengreen, Barry (1999) Toward a New International Financial Architecture: A Practical
Post-Asia Agenda. Washington, D.C., Institute for International Economics.

Flanders, M. June and Asher Tishler (1981) “The role of elasticity optimism in choosing
an optimal currency basket with applications to Israel,” Journal of International
Economics, vol. 11, 395-406.

Flanders, M. June and Helpman, Elhanan (1979) “An Optimal Exchange Rate Peg in a
World of General Floating,” Review of Economic Studies,” The Review of Economic
Studies (July): 533-542.

Ito, Takatoshi, Eiji Ogawa, and Yuri N. Sasaki, (1998) “How did the Dollar Peg Fail in
Asia?” Journal of the Japanese and International Economies, vol. 12, 256-304.

Lipschitz, Leslie and V. Sundararajan (1980) “The optimal basket in a world of
generalized floating,” IMF Staff Papers, vol. 27, no. 1, 80-100.

14



Marston, Richard C. (1990) “Pricing to market in Japanese manufacturing,” Journal of
International Economics, vol. 29, no. 374, 217-236.

Ohno, Ken-ichi (1989) “Export pricing behavior in manufacturing: A U.S.-Japan
comparison,” IMF Staff Papers, vol. 36, no. 3, 550-579.

Turnovsky, Stephen J. (1982). “A Determination of the Optimal Currency Basket,”
Journal of International Economics, vol. 12: 333-354.

15



Table 1: Export shares by destination
Exports from|to to US to To EU4
Japan NIEs4+ASEAN4
Korea 19.5 19.8 10.8 9.0
Singapore 17.6 16.9 32.0 10.5
Indonesia 23.4 11.3 32.8 15.1
Thailand 25.7 13.8 21.5 9.6
Malaysia 22.0 16.8 34.1 10.4
Philippines 20.5 17.5 24.7 10.4
China 20.4 11.5 35.3 9.7
Notes:

All data are from 1997, except Indonesia exports to Taiwan, and Philippine exports to Taiwan, 1996.
EU4=Germany, France, UK, Italy

ASEAN4=Indonesia, Thailand, Malaysia, Philippines

NIEs4=Korea, Taiwan, Hong Kong, Singapore

Source: Economic Planning Agency, Asian Economies

1999.
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Table 2: Regression Results

Equation (5.3)

Signific
O Coef . T-val ue fant
C 0. 053 0. 487 0. 637
a,™" 0. 017 0. 016 0. 988
a,™" 0. 543 0. 387 0. 707
as™" 0.217 0.198 0. 847
USGDP -1.651] -1.335 0.211
J PGDP 0. 229 0.217 0. 833
B- GDP 1.451 1.773 0. 107
R-bar Sq. 0. 4840 0
Equation
(5.4)

Signific
O Coef . T- val ue [ant
C -0.436| -3.057 0.01
a,' 0.473 1.81 0. 095
a,' 4. 489 3. 246 0. 007
as' M -0. 367 -0.51 0.619
A- GDP 4.397] 4.259 0. 001
R- bar Sq. 0. 6480 O
Equation
(5.5)

Si gnific
0 Coef . T-val ue fant
C -0.083] -0.837 0.422
b,&* 1.425 1.923 0. 083
b,* -0.076| -0.079 0. 939
b, 0. 637 1.53 0. 157
USGDP 0. 966 1. 202 0. 257
J PGDP -1.166| -1.628 0. 135
A- GDP 1.524 2. 536 0.03
R-bar Sq. 0. 5470 0
Equation
(5.6)

Signific
O Coef . T- val ue fant
C -0.056| -0.776 0. 453
b,"V 0. 056 0. 403 0. 694
b, 0.762 1.26 0. 232
by'M -0.511 -0.707 0. 493
B- GDP 1.462 2.793 0.016
R-bar Sq. 0. 5840 O
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Table 3: Summary table of a;-as and bi-bs

A = Thailand, B = The other countries

a1 2.264|b1 -5.322
2 19.989b, 4.054
as -2.661jbs -5.02
Table 4: Optimal weights (W*)
Optimal weight on
US dollar (%)
Thailand 22.2
1
3-|+
Table 5: Stability
0 0
Thailand 7.36 1.25 Stable
Table 6: Coordination failure
Equation Equation
a (4.17) (4.19)
Thailand 399.6 22.5
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