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1. Introduction

One of the |l essons fromthe Asian Currency Crises is the danger of the de

facto dol | ar peg adopted by the Asian econom es that had extensive trade and

i nvest ment rel ationship with countries other than the United States.' Wen the

yen appreci ated vis-a-vis the USdollar, the Asian econom es enjoyed t he boom

or a bubble in some cases, due to increased exports. But, when the yen

depreci ated, the Asian economi es tended to experi ence a recession, or a burst

bubbl e. The experience of the Asi an boomand bust in the 1990s, along with the

yen-dol | ar exchange rate fluctuation, is a stark rem nder of risk of the fixed

exchange rate regine.

An obvious solution for this problemis to increase flexibility of the

exchange rate. |If the baht had appreciated during the yen appreci ati on phase

of the 1993-95, the extent of overheating in Thailand m ght have been |imted;

and i f the baht had depreci ated along with the yenin 1996-97, then the decline

in exports could have been mtigated. This kind of exchange rate flexibility

can be achi eved by a fl exi bl e exchange rat e regi ne whi ch keeps thereal effective

exchange rate relatively stable.

An obvi ous insight here is that an energi ng mar ket econony, which exports



to the United States and Japan, is well advised to consider nanaged exchange

rate regines, in order to avoid excessive volatility of the real effective

? The questions to be considered include how to determne a

exchange rate.

reference rate as an appropriate real effective exchange rate and how nuch

fluctuation is excessive.

The optimality of the exchange rate regine is defined as the one that

m nimzes the fluctuation of the trade bal ances, when the yen-dol | ar exchange

rate fluctuates. Ito, Ogawa, and Sasaki (1998) proposed how to calcul ate the

opti mal wei ght s when t he emer gi ng mar ket economny exports to Japan and t he Uni ted

States only. The optimal weights were calibrated with sone assunptions on the

demand el asticities and export shares. Inthis paper, we extend the Ito, Ogawa,

and Sasaki nodel to include a nei ghboring ermergi ng market as wel |l as Japan and

the United States. Atypical Asian econony exports about one-thirdtothe United

States and one-third to Japan, and the rest to countries in the Asian region

(and EU). Therefore, to sinplify, 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 cal cul ation includes the currency

of nei ghboring country. What makes difficult and interesting in this nodel is



t hat the opti mal wei ghts may depend on what t he nei ghbori ng country i s adopti ng

as weights. Intheextreme case, if country Ais adoptingthe doll ar peg, country

B shoul d adopt the dollar peg; and if country B is adopting the dollar peg,

then country A shoul d adopt the dollar peg. Nanely, the dollar peg is a Nash

equilibrium However, if country Ais using a currency basket which mrrors

t he export shares, adjustedfor demand el asticities, thencountry Bshoul d adopt

a (simlar) currency basket; and if country Bis using a currency basket, then

country A shoul d adopt a currency basket. This trade-wei ghted currency basket

is also a Nash equilibrium

Al though the paper is notivated by the recent Asian experiences, the

applicationisnot limtedto Asia. Results obtainedinthis paper are rel evant

to any devel opi ng countries with a trading structure with export destinations

i ncluding different currency areas.

Whi ch of the Nash equilibria is chosen depends on the inertia as well as

rational calculation. If countries can coordi nate, then they shoul d choose t he

best anong Nash equilibria. This process of choosing the optiml Nash

equi libriumcan be regarded as a regi onal currency arrangenent. Coordination

failure could occur if a country has sone obstacles for coordination from



political or social obstacles against breaking inertia. What this paper shows

is that coordinate managed float by the two countries would increase the

stability in the trade bal ance fluctuations.

The rest of the paper is organi zed as fol |l ows. Section 2 expl ai ns t he nodel .

We assune that the Marshall-Lerner condition, which neans that depreciation

of the local currency will increase the net trade surpluses, is satisfied

t hroughout the paper. Section 3 exam nes what the Marshall-Lerner condition

inplies inour oligopoly nodel withinported parts and It al so examni nes i n what

situation the Marshall -Lerner condition is satisfied in the npdel. Section 4

defines and solves for an optimal currency reginme. W introduce the exchange

rate policy of the nonetary authorities of thetwo countriesinorder toanalyze

i nt erdependence and coordi nati on fail ure between their exchange rate poli cies.

2. Mbdel

(1) Settings

Qur earlier work, Ito, Ogawa, and Sasaki (1998), considered the question

of choosing optimal weights in the basket currency systemfor a country that

exports goods to the United States and Japan. An Asian country was nodel ed



as a one-sector econony where a representative firmassenbl es parts inported
from Japan and the United States into nmanufactured products. ® The
representative firmin one Asi an country was assuned to conmpete with Japanese
firms and/or U S. firms inthe Japanese and U. S. narkets. W extend our earlier
nodel to include another neighbor country in the nodel in order to analyze
i nteractions of the exchange rate policies anbng Asian countri es.

We assune that a representative firmin country Ainports parts fromthe
Uni ted St at es and Japan and exportsits productstomarketsinthe United States,
Japan, and country B as wel | as a donmestic nmarket.® Also, arepresentative firm
in country Binports parts fromthe United States and Japan and supplies its
products to markets in the United States, Japan, and country A as well as a
domestic market. W assune that prices of parts fromthe United States and Japan
are given in terms of their production country’s currency. °

Asi an countries export their goods and services mainly to Japan, the United
States, and neighboring Asian countries. For exanple, Thailand exports
one-fourthto Japan, one-fifthto N ES (Korea, Si ngapore, Hong Kong, and Tai wan)

and ASEAN-4 countries (Thailand, Philippines, Indonesia, and WMl aysia),

one-seventh tothe United States. These t hree categori es account for nore than



60 percent. Simlarly, Mal aysi a exportsto 22 percent, 34 percent and 17 per cent

to Japan, to the United States, and to Asian countries, respectively. The sum

of these three categories reaches 72 percent. The structure is simlar in

I ndonesi a and the Philippines. Table 1 shows the export shares by destination

to Japan, the United States, Asian countries, and four European countries

(CGermany, France, UK, and lItaly). Therefore, the assunptions of the nodel,

Country A exports to Japan, the United States, and nei ghboring country B, are

realistic.

Each market in countries A and B is supposed to be a duopoly nmarket where

both country Aand Bfirnms conpete with each other. Markets inthe United States

and Japan are under nonopolistic conpetition. Country A and B firns conpete

wi th many donestic firms ineachof the U S. and Japanese narkets. They supplies

their products in the U S. and Japanese nonopolistically conpetitive markets

gi ven average prices of their donmestic products made in the United States and

Japan. W assune that prices of the products nade in the U S. and Japan are

kept unchanged (exogenous to this nodel) for sinplicity. Moreover, we assune

that all firns in countries A and B have identical cost functions. Each firm

maxi mzes its profits in terns of its own hone currency.



Profits of each firmin countries Aand Bin terns of its own hone currency

Aand B (m (i=4,B) ) is calculated as

T =Pd(q,)+E" P f(q))+E"Pisg,(q,s) +E" Ph(q,)

2.1
~(E" Plw, —-E*FSf* )0, -C(0) o

for i=4,B and j=B, A, where Ei denotes price of the country i firm s products
i n domestic market interns of honme currency (i=4,B); PJ’ price of the country
i firms products in country j market in terns of country j currency (i= 4, B,
andj=J(Japan); US(the United States), B, 4); Pni price of parts inported from
country i in terms  of country ¢ currency (i = J, us), o
(0 =d/(q,)* f(q)) +g:(qys) +h.(q,;)) outputs of the country A firms products (i =
A, B and j =B, 4A); d; demand function for the country i firmis products in the
domestic market; f demand function for the country i firms products in the
Japanese market; g demand function for the country i firms products in the
U.S. market; #;demand functionfor thecountry ifirm s productsinthe neighbor
country’s market; C( ) cost function (C <0, we assume that C"=0 for
sinmplicity); ql.jEEj/E relative priceof thecountry;firms productsrelative

tocountry iincountry i market (i=J, USand j=B,4); gq; relative price of the

country i firms products relative to the neighbor country's product in the



country i market; P; price of the country i products in country i market interns
of country i currency (i = J, US); E” exchange rate of currency i in terms of
countryjcurrency (i=9$, Bandj=4, B);and a)j;1 share of partsinportedfromcountry
i (i=J US), w+d®=1.

Fromfirst order conditions of equation (2.1), profit-maxim zing prices of
the country i firmin Japanese, the United States, country A and B narkets,

respectively, are derived as

i — i Cj
P =H i (2.2)
i i C,-
Fis = Hus s (2.3)
P =yc (2. 4)
i i Ci
Pj_y.Ei/j (2.5)
C =w,E" B+ E"R" +C'(Q) (2.6)

for i=4, Bandj=B 4, where L/ Eslzf(ql:f)/{slzf(q[j)—]} denot es mar kups of the country
Afirm s products incountryi market (i=J, US 4, Band j=4, B), sl.j denotes price
elasticity of demand for the country j firm s product in country i market (i=
J US4, B and j=4,B ). W assune that &' >1.

We convert equations (2.2) to(2.5) intoal ogarithmformandderive reaction

functions of country Afirmin Japanese, the U.S., and country A and B markets
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gi ven the prices of the products nmade i n Japan, the United States, and country

B, respectively.

i

i r’] 1 ilY
log P, =——1log P, + —(logC, —log E 2.7
ogJH;ogJHlJ(og,og ) (2.7)
log P =LsilogPUS +%(10g€i —logE[/$) (2.8)

1+r’US Us
oM ]

log P’ =——1log P/ +——1logC, 2.9
log P! :1:_7—jl_10ngf +—— (logCl. —1ogE"/f) (2.10)

J J

for i=4,Band =B, 4, where 1/ =i’ ¢/ /i’ denotes price el asticity of the markups
of the country jfirm s products in country i market for i=J US, 4, B and j =4, B.

For sinplicity, we assune that price elasticities of demand for the country
A and B firnms’ product are equal to each other in each of the country A and
B narkets. That is, &, =¢/=¢, and &) =¢, =¢,. Thus, price elasiticities of
t he mar kups of country Aand Bfirnms’ products are equal to each other in each
of the country A and B markets. That is, n°=n{=n, and n, =n, =n,.

Fromequation (2.9), we obtain equilibriumprices for the country A and B

firms’ products in the duopoly market of countries A and B, respectively:

_ 1+n, n. ”
logP' =——"logC. +———(logC. +log E"’/ 2.11
gk =15l 1+2!7,-(g’ gEV) (2.11)
N 1+n, i)
logP/ =—~——1logC. +——(logC, +log E"/ 2.12
gF) = 5108 v - (log € log £7) (2.12)

11



fori=A4,B and j=A4, B.
Equations (2.11) and (2.12) shows that the equilibriumprices of country
A and B firns’ products depend on not only marginal total costs of country A

and B products but al so the exchange rate of currency Avis-a-vis currency B.

(2) Relative prices and demand functions
From equations (2.7) and (2.8), we obtain equilibriumrelative prices of
country Aand Bfirnms’ products relative to the Japanese and the U. S. donestic
products in the Japanese and U.S. narkets, respectively.
logg’, =¢', (logCl. —log E"" —logPJ) (2.13)

log g5 =95 (log C, ~log E”* ~log B, ) (2.14)

-for i=4,B and j=J US.

J

P |

wher e q’)j=1
Mor eover, fromequations (2.11) and (2.12), we obtain equilibriumrelative
prices of country A products relative to country B products in each of the

country A and B markets, respectively.

logg, = ¢. (logCl. —logC, +logEi/j) (2.15)

wher e ¢’El for i=4,B.

+2n

i

Equation (2.15) shows that the equilibriumrelative prices depend on the

12



margi nal total costs and the exchange rate of currency A vis-a-vis currency

We speci fy demand functions for country A and B firns’ products exporting

to the Japanese, the U. S, countries A and B markets fromequations (2.13) to

(2.15):
logd. =€, (long ~logC, +logEi/j) (2.16)
log f, =€\’ (logPJ +log E" —logCl.) (2.17)
logg, =& ¢; s (logPUS +log E"* —logCl.) (2.18)
logh =€, (long —logC, +10gE"/f) (2.19)

for i=4,Band j=B,4. The equati ons showt hat t he denmands depend on sonme exchange

rates as well as the marginal total costs, the Japanese and U.S. prices.

3. Effects of exchange rates on trade bal ances

In the next section, we introduce the exchange rate policy of the nonetary

authorities of the two countries into our nodel under the Marshall -Lerner

condition to anal yze interdependence and coordination failure between their

exchange rate policies. In this section, we exam ne what the Marshall-Lerner

condition inplies in the nodel where domestic firnms inport parts from Japan

13



and the United States and in what situation the Marshall-Lerner condition is
satisfied in the nodel.

At first, we analyze effects of changes in the exchange rates on trade
bal ances of countries Aand B. Inthe nodel, trade bal ances are equal to a total
exports (to Japan and US) | ess the sumof total costs of inported parts (from
Japan and US) and inports from the neighbor country. Therefore, the trade
bal ances denominated in the dollar for countries A and B, respectively, are
shown as:

T,=E"P f,+E"Pg, +E"EY P\l -E" P)w,0, =E"*F,"f’0, -P'h,
(3.1)
for i=4,B and j =B, A.

We derive a rel ationship between changes in the trade bal ances and those

in the exchange rates fromequations (3.1).

i i !
St B B v B R (3.2)

ExJ 7 ExUS A Exj7 o ImJUS A Imj 1,
+{Tz’ ST g 1 h T o T, hj}
where 1 =EVPf/T, 17 =E"Rg, /T, 17 =EPEVPL|T, 1V =E"PFlw0/T,

.[iImUS EEi/$PmUSwZSQi/T; , .[iImj EEjhj/T; , .[iImJUS E(EI/YPW;/wi +Ei/$f)”llJSa)lW{S)Qi/T; for i = A, B

14



and j=4,B, X represents a rate of changes in variable x. It is assuned, as
mentioned earlier, that prices of the products nmade in Japan and the United
States are kept unchanged.

Thefirst Iineof equation (3.2) represents adirect price effect of exchange
rates on trade bal ances. The second | i ne of (3.2) represents an indirect effect
of exchange rates via PTM(pricingto market) behavi ors of country Aand Bfi rns.
Thethirdlineof (3.2) represents anindirect effect of exchange rates on trade
bal ances via trade volunes. It is necessary for the Marshall-Lerner condition
that the volune effect (third!lineof equation (3.2)) dom nates the sumof direct
price effect (first line of equation (3.2)) and PTM effect (second line of
equation (3.2)). W consider whether the Marshall-Lerner condition is al ways
satisfied in our nodel if the volunme effect dom nates the sumof direct price
ef fect and PTMeffect. For the sinplicity sake, we exam ne whet her depreci ati on
of the | ocal currency have positive effect on the net trade volunes, that is,
export volunes mnus inport vol unes.

The indirect effect viatrade volune (thirdline of (3.2)) can be descri bed
as a function of the changes in the exchange rates as foll ows:

TI'EXJ/}I' +.[.ExUSé_i +Tlpr};i _TlngUsQ _Tlgmj};j :Ai/YEi/Y +Ai/$Ei/$ +Aj/YEj/Y +Aj/$Ej/$(3. 3)

i
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where A" =t"elpi(1-a,) -1V} @la, +(TTB£¢ +T””’e¢)
i/ — TUS i T A0 Ai TB Imj
A =1]%e b (1-a,) —t/eipla, +(1%e ¢, +T/7e8,) (1 +a,,),
Aj/Y = _{TiTng¢j +T[1mj8[¢t} a

AP =1l p, +1e g} (1+a,),

r =t -t T =P Yy, 1P = -t YW, for i=4,Band j=B, 4 and
a) El/YPY wUSEl/$P$
O0<a,=——"><1,0<a,=—"—"<1 for i=4,B. Signs of the paranmeters of
i i
/. 1/, 1%, and 17 are positive, if the export industries are putting

val ue added to the parts inports, converting parts i nto products for exports.
Hence, we assune that these T paraneters are positive.

The exchange rates have effects on the product prices, which change the
relative prices of the products in the Japanese, the U S., and country A and
B markets. The changes in the relative prices have effects on the demand for
the products in these markets. Demand for products made in country A (or B)
i s equivalent to export volunmes of the country in our nodel. Since parts are
i nported fromJapan and the United States, and sonme products are i nported from
t he nei ghbor country, the exchange rates have effects on inports as well as

exports.

In equation (3.3), it is clear that the exchange rates of the nei ghbor

16



country’s currency vis-a-vis the yen and the doll ar have unanbi guous effects
on trade vol unes. The appreci ati on of t he nei ghbor currency has positiveeffects
on the trade vol une, as the conpetitiveness of honme products woul d i ncrease.
However, t he exchange rat es of t he hone currency vi s-a-vis the yen and the dol | ar
a priori have anbi guous effect on the trade vol unes.

The exchange rate of the honme currency vis-a-vis the yen, that is A7 s
positive —depreciation w || cause export volume to increase— f the foll ow ng

inequality is satisfied:

TJ

i

T

i

i pi 7B Imj TUS i i
10, (1-a,)+(1 e, +1/"ed,)a, >T/ e ), (3.4)
Simlarly, the exchange rate of the home currency vis-a-vis the dollar, that

is A® is positive, if the following inequality is satisfied:
/bl (1-0,) + (1% 0, +1/"e.8,) (1 +a,,) >T7e g0, (3.5)
The right hand si de of inequalities (3.4) and (3.5) nmeans that the exchange
rates have negative effects on export volunmes into the US or Japanese mar ket
t hrough i ncreases in cost of inported parts in terns of the honme currency. The
| eft hand side nmeans positive effects that depreciation of the hone currency

i ncrease export volunme through relative prices and decrease i nport vol unme of

parts.

17



Thus, the effects of the exchange rates on the trade bal ances are anbi guous

because parts are inported in our nodel. Depreciation of the home currency

against a foreign currency increases price of inported part in ternms of the

honme currency. The increase in donestic price of inported parts decreases

optimal outputs and, in turn, decreases export volunes as well as decrease

i mport vol ume of parts. The depreci ati on of hone currency has an adverse ef f ect

on the trade balance if the negative effect on exports viainported part costs

is larger than the positive effects that depreciation of the home currency

i ncrease export volunme through relative prices and decrease i nport vol unme of

parts. In this case, the Marshall-Lerner condition is not satisfied even if

the volune effect (third line of equation (3.2)) dom nates the sumof direct

price effect (first line of equation (3.2)) and PTMeffects (second |ine of

equation (3.2)).

Thus, the dom nance of the volune effect i s necessary but is not sufficient

for the Marshal | -Lerner conditionto holdinour oligopoly nodel where donestic

firms inport parts fromJapan and the United States. In addition, it has to

be supposed that the direct effect of the exchange rates on export volune is

|arger than the effect via inported part costs on export volume for the

18



Marshal | -Lerner condition to hold. Hence, the Marshall-Lerner condition is
satisfied in the nodel when the latter condition as well as the dom nance of
the volunme effect is satisfied.

Next, let us examine the effects of yen’s and dollar’s appreciation
Vi s-a-vis both hone and nei ghbor’s currency on the hone trade vol une, which

isrelated with stability of exchange rate policy of the two countries anal yzed

in the next section. These effects are the sumof A" and 47" and that of

A" and A7, respectively. The fol |l owi ng equati on shows t he conditionthat the

yen appreci ation (vis-a-vis the both energi ng market currencies) produces the
positive trade vol une effects:

160, (1-a,) ~1/ e 50, +(17e.0, +1/7e8, )a, >(1]% ¢, +1/"e,)a, (3.6)
Simlarly, the followng equation shows the condition that the dollar

appreciation (vis-a-vis the both energing market currencies) produces the

positive trade volune effects:

TiTUsgbsd’Z/S(l_aiz)_TiTJg; ;aiz +(T[TB£j¢j +T[[mj£[¢[)(1 +a[2) >(T[TB£j¢j +Ti1mj£[¢i)(1 +aj2)

(3.7)
Now, we exam ne several cases about the inport status:

(1) The country i inports parts fromboth Japan and U. S.

19



Then, inequalities (3.4) and (3.5) may be or may not be satisfied. Al so,
inequalities (3.6) and (3.7) may be or may not be satisfied.

(2) The country i inports parts from Japan only. (oéf =0), a,=0
Then, (3.5) is satisfied, but (3.4) may be or may not be satisfied. Moreover,
i f the production functionis symetric anong t he nei ghbor countries — hat is,
thethirdterminthe left hand side of (3.6) and the right hand side of (3.6)
cancel out—then inequality (3.6) is also satisfied.

(3) The country i inports parts fromUS only. (aﬁ =0), a,=0.
Then (3.4) is satisfied, but (3.5) may be or may not be satisfied. Moreover,
i f the production functionis symetric anong t he nei ghbor countries — hat is,

thethirdterminthe left hand side of (3.7) and the right hand side of (3.7)

cancel out—then inequality (3.7) is satisfied.

4. Exchange rate policies

In this section, we develop the above two-country nodel to anal yze how
exchange rate policy of the nonetary authorities inone country can be affected
by that in the neighbor country. Interactions of the exchange rate policies

conducted enmerge inthe two country nodel, because the conpetitiveness of hone

20



goods depend ont he exchangerate vis-a-visthe neighbor’s. At first, we suppose

that the nonetary authorities of the two countries have the sane objectiveto

stabilize fluctuations in trade bal ances. The policy reaction function of

country i is derived in terns of the currency basket in order to stabilize

fluctuations in trade bal ances, given the exchange rate policy of the nei ghbor

country. As aresult, it istheoretically possiblethat a coordinationfailure

may occur.® The coordination failureis a situation where both of the nonetary

authorities adopt the dollar peg at the sanme tinme and a situation where the

nmonetary aut horities of one country adopt an opti mal currency basket peg whil e

the nonetary authorities of the other country adopt the dollar peg.

(1) Optimal currency baskets

We express the above effects of exchange rates on the trade bal ances of

countries A and Bin terns of rates of changes as foll ows:

f«A — AA/YEA/Y +AA/$EA/$ +AB/YEB/Y +AB/$EB/$ (4_ l)
f«B - BB/YEB/Y +BB/$EB/$ +BA/YEA/Y +BA/$EA/$ (4_ 2)

Equations (4.1) and (4.2) corresponds to equation (3.2) for country A and B

However, by the assunption of the Marshall-Lerner condition, effects of

21



equation (3.3) dominate in equation (3.2). Therefore, for the qualitative
anal ysis, we may regard signs of A and B coefficients in equations (4.1) and

(4.2) as the A", wherex =i, j andy =Y, $, sings of coefficients in equation

(3.3). The sign conditions derived for equation (3.3) are rel evant bel ow

Coefficients ( A%, A%, BY", and B”*) on the exchange rates of the

nei ghbor country’s currency vis-a-vis the yen and t he dol | ar are unanbi guously
negative in our nodel . Coefficients ( AY", 4%, B®", and B®®) on t he exchange
rates of the hone currency vis-a-vis the yen and the dollar are positive under

the Marshall -Lerner condition.

(1) The countries A and B inport parts from both Japan and U. S
Then, inequalities (3.6) and (3.7) may be or may not be satisfied. Therefore,
it does not always hold that A% >-4%", A" >-4%% B¥ > B4  and
B?S>-B* in internediate cases.
(2) Thecountryi (i =A, B) inports parts fromJapan only. (a)ZS =0), a,=0.
I f the production functionis symretric anong t he nei ghbor countri es — hat
is, thethirdterminthe left hand side of inequality (3.6) and the right hand

side of inequality (3.6) cancel out —then inequality (3.6) is also satisfied.
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Then, A"*>-4"5 for country A and B®*>-B"* for country B.
(3) The country i (i = A B) inmports parts fromUS only. (a),i =0), a,=0.

I f the production functionis symmetric anong t he nei ghbor countri es — hat
is, thethirdterminthe left hand side of inequality (3.7) and the right hand
side of inequality (3.7) cancel out —theninequality (3.7) is also satisfied.
Then, A"">-4"" for country A and B®" >-BY" for country B.

W will analyze interactions of exchange rate policies conducted by the
nmonetary authorities of countries Aand Bin the follow ng two cases: one is
a case where AV >—A%" 4B s>—4P5 BBV S5 _BY  and BP>-BY* and the ot her
is a case where that AV <—-A%" AP <—485 BEY <«—BY  and BS<-B*°.

A currency basket is defined as wei ghted averages of exchange rates of a
hone currency vis-a-vis the dollar and the yen. Thus, a currency basket peg
means that a currency basket of nom nal exchange rates is fixed at a |evel.
" In other words, rates of changes in a currency basket, which is a wei ghted
average of rates-of-changes in the exchange rates, is equal to zero:

w,EP +(1-w)E =0 (4. 3)
WBEB/$+(1—WB)EB/Y =0 (4.4)

where w,( for i=4, B): aweight onthe dollar in acurrency basket for country

23



i. W suppose a realistic case where 0<w, <1.°
When t he nonetary authorities peg the honme currency to a currency basket,
rel ati onshi ps between the exchange rates of the hone currency vis-a-vis the

dol | ar or the yen and t hose of the yen vis-a-vis the dollar are shown as fol | ows:

E EA/ﬂS :(I_WA)EY/$ (4 5)
5 EAY = —w EYS '
A
EB/SB =(1-w EY/$
g EBIY ( Ef:@ (4.6)
=-wy

If the nmonetary authorities adopt a dol | ar peg systemand a wei ght on the dol | ar

inacurrency basket is equal to unity, the exchange rate of the home currency

vis-a-vis the dollar is fixed at a | evel while the exchange rate of the hone

currency vis-a-vis the yen co-nmoves with that of the yen vis-a-vis the doll ar.

The home currency appreciates agai nst the yen when the dollar appreciates

agai nst the doll ar.

Bot h of the nonetary authorities are assuned to choose wei ghts on the dol | ar

and the yenin a currency basket in order to stabilize the fluctuation of their

own trade bal ances that is caused by changes in the exchange rates. ° CQur

optimality of the exchange rate policy is to stabilize fluctuations in trade

bal ances in terns of the dollar under a currency basket peg system W assune
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that the nonetary authorities mnimze the squared rate of change in trade

bal ances in terns of the dollar. That is, the nonetary authorities have the

foll owi ng policy objective functions to mnimze:

]:Az - (AA/YEA/Y + 4AS FAIS 4 gBIY EBIY 4 gBS B )2 (4.7)
]:Bz - (BB/YEB/Y + BESEBIS 4 gAY FAIY 4 pAIS B4 )2 (4.8)

By substituting equations (4.5) and (4.6) into equations (4.7) and (4.8),

respectively, the objective functions are shown in terns of weights on the

exchange rates, w, and w.

fAz :{AA/$ + 45 _(AA/Y +AA/$)WA _(AB/Y +AB/$)WB} 2 EY/$2 (4.9)
fBz :{BB/$ + R4S _(BA/Y +BA/$)WA _(BB/Y +BB/$)WB} 2 EY/$2 (4. 10)

Fromequations (4.9) and (4.10), we can derive first order conditions for
mnimzing their objective functions to obtain the followi ng |inear reaction
functions: ™

(A7 + A yw, (AT + A yw, =AY + 478 (4.11)
(B + B yw, +(B"" +B"*)w, =B¥* +B* (4.12)
Equation (4.11) is apolicy reaction function for the nonetary authorities

of country A, which nmeans that the nonetary authorities of country A choose

an optimal weight for mnimzing their objective function given a weight w,
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chosen by the nonetary authorities of country B. Al so, equation (4.12) is a
policy reaction functionfor the nonetary authorities of country B. They choose
an optimal weight for mnimzingtheir policy objectivefunction given awei ght
w, chosen by the nonetary authorities of country A. Thus, both of the nonetary
authorities have to determne their optimal weights in a currency basket while
they are affected by behavior of the other nonetary authorities.

There is a unique equilibriumpair of optinmal weights for countries A and
B because both of the policy reaction functions are linear functions. From
equations (4.11) and (4.12), we derive a pair of optiml weights on the doll ar
inacurrency basket tostabilizetheir trade bal ances for both of the countries
A and B at the sane tine:

. (AA/HS +AB/$)(BB/Y +BB/$) _(AB/Y +AB/$)(BB/$ +BA/$)

Wy = (A" + ATV (BPY + BPS) (4" + APS) (BT +B7S) (4.13)

. (AA/Y +AA/$)(BB/$ _BA/$) +(AA/$ _AB/$)(BA/Y +BA/$)
Wg = Ay A/8 BJY B/$ BJY B/$ AlY 43 (4- 14)
(A7 +A7°)B" +B°)—=(A4"" +A7°) (B +B77)

Fromequations (4.13) and (4.14), we can obtain a result that the opti nal
wei ghtsw, and w, are always between 0 and 1 (0<w, <1, 0<w,<1) inboth the
case where A >—A%Y 4B s—4% BT 5B and BP*>-BY° and the case
where AM <—AP" AW <—4P5  BEY <—BY  and BPS<-BYS.

If both of the nonetary authorities of countries Aand B could, at the sanme
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time, set w, and w,, respectively, trade bal ances woul d be stabilizedin both
of the countries. However, it i s not al ways guaranteed that the opti mal wei ghts
for the both countries are a stable equilibrium

The condition for a stable equilibriumis

AA/Y +AA/$ BA/Y +BA/$
_AB/Y+AB/$ _BB/Y + B

(4.15)
This condition is satisfied in the case where A" >—-4A%", A" >—-455  poY
>-B"" and B"f>-B"*.

In this case, a pair of the weights proceeds al ong a convergi ng process
toward an equi li bri umpoint i npliedbytheoptinml weights ( wz, w;). The wei ght s
for both of the countries should converge to their optiml equilibriumones.

Figure 1 shows a case where inequality (4.15) is satisfied. An equilibrium
point with the optimal weights (wz, w;) is astable one on a plainwhere policy
reaction functions of countries A and B are depicted as |lines AA and BB,
respectively. In this case, each of the nonetary authorities of countries A
and B gradual |y changes its own weight on the dollar in a currency basket in
order to stabilizeits own trade bal ances, gi ven the wei ght chosen by t he ot her
monetary authorities. As the result, the weights for both the countries can

eventual ly reach to an equilibriumpoint with the optinmal weights (wz, w;).
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On the other hand, if

AA/Y +AA/$ BA/Y +BA/$
_AB/Y + AP5 < _BB/Y + RO

(4.16)

a pair of the optiml weights ( wﬂ, M%) is an unstable equilibrium This
conditionis satisfiedinthe case where AV <—-A%", AP <-45% BV <-BAY,
and B¥*<-BY. In this case, wei ght s di verge out of the optimal wei ghts once
they are off the equilibriumpoint (w,, w,).

Figure 2 illustrates policy reaction functions of both the countries in a
case where inequality (4.16) is satisfied. Inthis case, an equilibriumpoint
wi ththe optimal wei ghts (M&, w%) i s unst abl e. Suppose that each of t he nonetary
authorities of countries A and B chooses its own weight in order to stabilize
its own trade balances, given the weights chosen by the other nonetary
authorities. The wei ghts chosen by the nonetary authorities shoul d di verge out
of the optiml weights (w&, wﬂ). Thus, the weights on the US dol |l ar increase
and reach to a unity for both the countries, provided that the weight is
realistically constrained between O and 1. Both of the nmonetary authorities
eventual |y adopt a full dollar peg systemrather than the optinmal currency
basket peg systemal though t hey have been choosing their weights in order to

stabilize their own trade bal ances.
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Thus, if inequality (4.16) is satisfied, anoptiml wei ght point is unstabl e.

Then, it is difficult for the nonetary authorities to change their exchange

rate policy to an optimal exchange rate policy.

(2) Coordination failure in optimal currency baskets

Next, we anal yze whet her the nonetary authorities of countries A and B can

directly shift their exchange rate systemfromthe current de facto dol |l ar peg

systemto an opti mal currency basket peg system The shift to optimal currency

basket peg system depends on whether each of the nonetary authorities can

decrease fluctuations in trade bal ances under the optimal currency basket peg

systemin comparison with those under the doll ar peg system Especially, each

of the nonetary authorities should care about fluctuations in trade bal ances

in acase where it shifts to the optimal currency basket peg systemwhile the

ot her nmonetary authorities keep the dollar peg system

| f both of the nonetary authorities adopt the dollar peg (w,=w, =1) at the

sane tine, fluctuations in trade bal ances are cal cul ated as foll ows:

A 2 A
TAZ(WAZWB:D = (AA/Y +AB/Y) EY/$2 (4 17)
A 2 A
TBZ(WA:WB:D = (BB/Y +BB/$) EY/$2 ( 4. 18)
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Suppose that A and B coefficients in equations (4.1) and (4.2) are equa
tothe A7, where x =i, j andy =Y, $, coefficients in equation (3.3). Then,
it isclear that the fluctuations in trade balances in the case of the dollar
peg are |larger than those in the case where both of the nonetary authorities

adopt the optimal currency basket as shown i n equation (4.13) and (4. 14) except

for a case of A" =-4"" and B¥" =-BY" The optimal exchange rate regine
corresponds to the dollar peg system if A" =-4%" and BY" =-BY" . The

conditions of AY" =-4"" and B®" =-BY" are expressed as fol | ows:

.[TJ TUS i

o (1-a,)-1/%% @), +(TTB€¢ +r””fs¢) (TfBej¢j +rl.””fel.¢i)aj1(4. 19)
1/ el bl (1-a,) ~1/ el a, +(1%e 9, +1/7e,) (1 +a,,) =(t] 9, +1"e$,)(1 +a,,)
(4. 20)
If we suppose a synmetric two countri es whose paraneters are equal with each
other, we can rewite equations (4.19) and (4.20):

TJ ~i TUS A i i
T SJ J(1 atl) T SUS USall (4 21)

iTUS IIJS US(1 atZ) TTJS.II .llazZ (4 22)

T
Thus, the nonetary authorities of the two countries should adopt the opti nmal

currency basket peg systemrather than the doll ar peg systemunl ess equati ons

(4.21) and (4.22) are satisfied in a symmetric two country nodel
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Next, we consider a possibility that the nonetary authorities adopt the
dollar peg systemin a situation where equations (4.21) and (4.22) are not
satisfied in a symmetric two country nodel. One possible reason is that the
nmonet ary aut horities of one county cannot adopt an opti mal exchange rate policy
because their loss increases if the nonetary authorities of the country al one
adopt the basket while the other country keeps pegging its home currency to
the doll ar.

We consi der howt he nonetary authorities of one country shoul d behave, gi ven
that the nonetary authorities of the other country adopt the dollar peg. For
exanpl e, suppose that the nonetary authorities of country A adopt the above
opti mal currency basket peg (w, =w2) whi | e the nonetary aut horities of country
B adopt the dollar peg (wy; =1). Fluctuations in trade bal ances for country A

are obtained in this case as foll ows:

2
P E(AA/Y +AA/$)(BB/Y —BA/$) +(AA/$ —AB/Y)(BA/Y +BA/$)(AB/Y +AB/$E EY/$2
A (Wa=wg w5 =) EKAA/Y + ATV B+ BES) — (AP + APV (BYT 4B i

(4.23)
When t he nonetary authorities of country A have options to adopt the doll ar

peg (w,=1) or the optinal currency basket peg (wA=wZ), given that the
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monetary authorities of country B adopt the dollar peg ( w, =1), the nonetary
authorities of country A conpare fluctuations in trade bal ances between the
two options. The nonetary authorities of country Aconpare equation (4.23) with
equation (4.17). They prefer the dollar pegto the optimal currency basket peg
because fluctuations in trade bal ance in the case of adopting the dollar peg
(equation (4.17)) are less than those in the case of adopting the optimnal
currency basket peg (equation (4.23)) ( fA2<wA:w;,wB:1> >7A”A2(WA:1,WB:1>) .

If the nonetary authorities of country A chose the opti mal currency basket
peg (w, =w;) whi |l e the nonetary authorities of country B adopt the doll ar peg

(wy =1), country B would have fluctuations in trade bal ances:

. EKAA/Y +AA/$)(BB/Y _BA/$) +(AA/$ _AB/Y)(BA/Y +BA/$)
TB (w4,1=w2,wB=l) =

2

O o~y

BB/Y +BB/$ EY/$
EKAA/Y_'_AA/_‘B)(BB/Y +BB/$) _(AB/Y +AB/$)(BA/Y +BA/$)( E

(4.24)
The fluctuations in trade balances in this case are |arger than those in the
case where both of the countries adopt the dollar peg system
(T tng=wimy=n > Ty eyt =) -

We can expl ain how each of the nonetary authorities adopts exchange rate

policy in Figure 3. Point Drepresents a situation where both of the nonetary
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authorities adopt the dollar peg system Point F represents a situation where
the nonetary authorities of country A adopt an optimal currency basket peg
systemwhil e the nonetary authorities of country B adopt keep the dollar peg
system If fluctuations in trade bal ances at point F are | arger than those at
point D, the nonetary authorities of country A should not change its own wei ght
on the dollar from w,=1 to w,=w,.

Thus, both of the nobnetary authorities should keep pegging their hone
currencies tothe dollar if their trade bal ances fluctuate nore widely in the
case of the optimal currency basket peg than in the case of the dollar peg.
At thistime, they facein acoordination failure that they are forced to adopt
t he dol | ar peg even though the optimal currency basket pegis to mnimze the
fluctuations in trade bal ances if they adopt the optimal currency basket peg
at the same tinme. Only i f both of the nonetary authorities coordinated to adopt
the opti mal currency basket peg at the sane tinme, they peg their home currencies

to the optimal currency basket.

6. Concl usi on

We exam ned t he questi on of choosing the exchange rate reginme for energi ng
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mar ket economi es that export goods to the United States, Japan, and nei ghbor

countries. The opti mal exchangerateregineis definedasthe onethat m nimzes

the fluctuationof thetrade bal ance, as the yen-dol | ar exchange rate fl uct uates.

One m ght object tothis framework, sincethe Asian currency crises werelargely

caused by capital novenents, and not by the trade account problem There are

two reasons why the trade account stabilization is inportant. First, one of

the inportant triggers that caused sudden reversal of capital (or an attack

by speculators) in Thailand was the |large current account deficit (about 8

percent of GDPin 1996), partly caused by t he overval ued baht. The trade bal ance

isinmportant sinceit affects the confidence of the exchange rate regime. Second,

when capital novenments are large, that would drive the currency overval ued

and/ or the current account intodeficits. I norder tojudge whet her the exchange

rate i s msaligned or not, one needs the “benchmark. ” The exchange rate t hat

is calculated to stabilize the real exchange rate gives such a benchnark.

Therefore, having cal cul ated such a basket value, it gives a good reference

to answer a question whether capital flows are too nuch or toolittle to cause

m sal i gnnent .

We can draw somne policy inplications fromthese conclusions. First, if the
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Asianregionthat relies onexports toJapan, the U S., and ot her regi ons, wants

to avoid a boomand bust cycle due to under- and over-val ued exchange rat es,

the real effective exchange rate nust be managed. In particular, the basket

currency regime i s hel pful. Second, the choi ce of the exchange rate regi ne (or

wei ghts in the basket) may depend on your nei ghboring country’s choice of the

regine. There may be coordination failure. Gven the dollar peg of the

nei ghboring country, the choiceis the dollar peg, and t he nei ghboring country

deci des the choice in the sane manner. However, both countries woul d be better

off to nove to a basket currency regine with nore weights on the yen, if the

deci si ons are made si nmul taneously. Third, in order to hel p the cal cul ati on of

such a basket tailored to each country, it may be hel pful 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 Asi an country manages its own currency withinthe reasonabl e

band around t he ACU, then the coordination failure nmay be avoi ded. Cal cul ati on

of such a currency unit and sinul ations of the trade bal ances under the basket

systemis left for future work.

Al t hough t hi s paper sinplifies many aspects of the real world, the essenti al
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points, we believe, are very relevant to the real world. Asian countries wll

benefit fromcoordinationw th each ot her i n choosi ng t he exchange rat e regi ne.

36



Ref er ences

Bénassy- Quér é, Agnés (1999) “ Opti mal Pegs for East Asi an Currencies, " Journal

of the Japanese and International Economies, vol. 13, 44-60.

Bhandari, Jagdeep S. (1985) “Experinments wth the optinmal currency

conposite,” Southern Economi c Journal, vol. 51, no. 3 (January): 711-730.

Ei chengreen, Barry (1999) Toward a New I nternational Financial Architecture:

A Practical Post-Asia Agenda. Washington, D.C., Institute for International

Econom cs.

Fl anders, M June and Asher Tishler (1981) “The role of elasticity optimnmsm

i n choosing an optimal currency basket with applications to Israel,” Journal

of International Economcs, vol. 11, 395-406.

Fl anders, M June and El hanan Hel pman (1979) “An Optimal Exchange Rate Peg

ina Wrld of General Floating, ” Review of Econom c Studies,” The Revi ew of

Economic Studies (July): 533-542.

Frankel , Jeffrey and Shang Jin Wi (1994) “Yen bloc or dollar bl oc? Exchange

rate policies of the east Asian econonies, ” inT. Itoand A O Krueger, eds.,

Macr oeconom ¢ Li nkage: Savi ngs, Exchange Rates, and Capital Flows, Chicago,

37



Uni versity of Chicago Press, pp. 295-355, 1994.

Ito, Takatoshi, Eiji Ogawa, and Yuri N. Sasaki (1998) “How did the Doll ar Peg

Fail in Asia?” Journal of the Japanese and International Econom es, vol. 12,

256-304.

Li pschitz, Leslie and V. Sundararajan (1980) “ The optiml basket in a world

of generalized floating,” IMF Staff Papers, vol. 27, no. 1, 80-100.

Marston, Richard C. (1990) “Pricing to nmarket in Japanese manufacturing, ”

Journal of International Economics, vol. 29, no. 3/4, 217-236.

Ohno, Kenichi (1989) “ Export pricing behavior in manufacturing: AU S.-Japan

comparison,” I M- Staff Papers, vol. 36, no. 3, 550-579.

OChno, Kenichi  (1999) “Exchange rate managenent in developing Asia:

Reassessnent of the pre-crisis soft dollar zone, ” ADBInstitute, Wrking Paper

Series, No.1.

Turnovsky, Stephen J. (1982). “A Determination of the Optimal Currency

Basket,” Journal of International Econonmics, vol. 12: 333-354.

38



Table 1: Export shares by destination

Exports to to US to To EW4
from Japan Nl Es4+ASEANA

Kor ea 19.5 19.8 10. 8 9.0
Si ngapor e 17.6 16.9 32.0 10.5
I ndonesi a 23. 4 11.3 32.8 15.1
Thai | and 25. 7 13.8 21.5 9.6
Mal aysi a 22.0 16. 8 34.1 10. 4
Phi |I'i ppi ne 20.5 17.5 24.7 10.4
S

Chi na 20. 4 11.5 35.3 9.7
Not es:

Al data are from1997, except |ndonesia exports to Taiwan, and Phili ppine exports to
Tai wan, 1996.
EU4=Cer many, France, UK, Italy

ASEAMA=| ndonesi a, Thail and, Ml aysia, Philippines
NI Es4=Kor ea, Tai wan, Hong Kong, Si ngapore

Source: Econoni ¢ Pl anni ng Agency, Asian Econom es
1999.
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Not es:

' Several Asian countries including Thailand and Korea before the currency

crisisclainedthat they were adopti ng a basket system or a managed fl oat system
However, the actual novenents of the exchange rates suggest that the weight

of the dollar was quite high. See Frankel and Wi (1994). In that sense, we
call the pre-crisis reginme as the de facto dollar peg.

? The so-called “two-corner solution” has becone a popul ar vi ew anong sone
resear chers and policy nakers inthe post-crisis di scussions. (See Ei chengreen
(1999), for exanple.) According to this view, free floating, an ultimte
flexibility, and a currency board, ultimte inflexibility, are only stable
regineinthelongrun. Anyinternedi ateregi ne —anaged fl oat or fi xed exchange
rate regi ne wi t hout adopting the currency board —+ s unst abl e. Advocat es of the
two corner solution cite the fact that Hong Kong and Argentina, both currency
board econom es, survived the currency crisis of the neighboring econom es.

It is not advisable for countries that export substantial vol unes to Japan
as well as the United States to adopt the exchange rate regi ne pegged to the
U.S. dollar. Hong Kong seens to be an exception, as it is a small open country
with lots of reexports and with high | abor and price flexibility of donestic
mar kets. The currency board of the Hong Kong type is not suitable for other
Asi an econonmi es.

Wul d the free floati ng exchange rate a reconmended exchange rate regi ne
to other Asian econom es? If one believes that the market will (nost of the
tinme) determi ne the exchange rate at the |level (alnpbst) consistent with
fundanentals, then the free floating is advisable. However, if one believes
that the market will (too often) drive the exchangeratetothe |l evel (clearly)
m saligned with the fundanentals, then policy actions to the donestic market
and some direct interventions to the exchange rate market nmay be called for
The latter viewis nore convincingintheviewof the foll ow ng evi dence. First,
even advanced countries find it necessary to i ntervene occasionally. Foreign
exchange rates soneti mes becone m saligned wi th fundanental s. The U S. dol |l ar
in 1984-85 and the yen in 1995 are the obvi ous exanple of overval uation.

M sal i gnment needs to be corrected by i nterventi on and sone policy adj ust nent.
Second, the worst of the Asian crises, say Novenber 1997 to January 1998, cane
long after the Asian econom es noved to flexible exchange rate regi me. \Wen
cont agi ous crises feed each ot her anong t he regi onal econom es, free floating
regi nes woul d cause a downward spiral of the region’s currencies. Thus, a
deval uati on of a currency would bring down the currencies of trade- and

i nvestnent-rel ated countries. Those who praise China to be a barrier to stop
a cont agi ous deval uation spiral intheregion by rmaintainingthe fixed exchange
rate shoul d al so be advocating sone sort of managed float in tines of crisis.
° Flanders and Hel pman (1979), Lipschitz and Sundararajan (1980), and Fl anders
and Tishler (1981) enphasized only the real side of the econony in nodeling
t he currency basket pegissue. Onthe other hand, Turnovsky (1982) and Bhandari
(1985) used a general equilibriummacroeconon ¢ nodel which included capita
mobility.

* Ohno (1989) exani ned pass-through ef fects of exchange rates on export pricing
behavi or in manufacturing after taking account of prices of raw materials.
Marston (1990) nodeled a simlar pricing to market nodel

® I'n our nodel, Japanese and US suppliers of parts are not assumed to price to
mar ket s because many suppliers exi st and they behave conpetitively. Parts are
more difficult to differentiate conpared to brand-nanme products.

6

Bénassy- Quéré (1999) and Chno (1999) anal yzed pegging the US dollar as a
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coordi nation failure.

" A currency basket of nominal exchange rates is fixed at a | evel because we
suppose t hat economi es experience noinflation. The nonetary authorities should
adopt a crawl i ng currency basket systemif the econom es experience positive
rates of inflationthat aredifferent fromthoseinthe United States and Japan.

*Welimtarealisticcasethoughit istheoretically possibletosuppose I<w,.

° The assunption was made in Ito, Ogawa, Sasaki (1998). Alternatively, we may
assume that the nonetary authorities m nimze absol ute vari ations of the trade
account to GDP ratio. Bénassy-Quéré (1999) assuned that the nonetary
authorities are to stabilize both their external conpetitiveness and the real
pori ce of their external debt.

We can obtain the linear reaction functions because we assunme quadratic
functions of rate of change in trade balances. It is usual to consider
fluctuations of trade bal ances as a second order of nonent though it is, in
general, unnecessary tolimt asecond order of nonment. W can obtai n non-1inear
functions if we assume nore general form of objective functions.
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