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Abstract

The purpose of this paper is to investigate the choice of invoice currency under exchange rate
uncertainty. The analysis is motivated by the fact that the U.S. dollar has been the dominant vehicle
currency in developing countries. The theoretical analysis is based on an open economy model of
monopolistic competition. The export prices are set before exchange rates are known. When the
market is competitive enough, the exporting firms tend to set their prices not to deviate from those of
the competitors. As a result, when the other exporters set their prices in the third currency, the
exporting firm tends to choose the third currency as the invoice currency. The tendency becomes
conspicuous in the market where the shares of local firms are small. The latter part of the paper
empirically investigates the relevancy of the theoretical results by using the export price data in Korea.
We find that export prices in Korea are highly stable in terms of the US dollar even in the
commodities for which Japan has had dominant shares. We also find that export prices in Korea are
more stable against the US dollar in the commodities for which the shares of local firms are small. The
empirical results are consistent with our theoretical model. The result may explain why the firm tends

to set prices in the US dollar even if the United States is not a trade partner.
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1. Introduction

The purpose of this paper is to investigate the choice of invoice currency in international trade. There
are several theoretical studies that investigated the choice of invoice currency in international trade.
Baron (1976) and Giovannini (1988) are their early attempts." Most of the studies analyzed whether
the exporting firm sets prices in its own currency or in the importer’s currency. It is, however, well
known that some of international trades are invoiced in a third currency, that is, vehicle currency. In
particular, the U.S. dollar tends to be the dominant vehicle currency in developing countries. By using
an open economy model of monopolistic competition, this paper tries to explain the choice of invoice
currency in developing countries.

Except for primary commodities, the role of vehicle currency is relatively limited in international
trade among developed countries (see Magee and Rao [1980]). The U.S. dollar is, however, the
dominant vehicle currency in many developing countries.” For example, Table 1 reports the ratios of
currencies used for payments in Thai international trade. It shows that payments in the US dollar have
been dominant in Thai exports, although the ratios of the US dollar showed marginal declines in
recent years (see Table 1a). The results hold true even if the export destinations are East Asian
countries or European countries. In particular, the payment ratio of the Japanese yen is less than 10%
even in Thai exports to Japan (see Table 1b). A similar result is observed for the currency ratios used
for payments in Korean exports. In Korea, the dominant ratios of the US dollar declined during a past
decade years (Table 2). However, even in recent years, the ratios of the US dollar still lied between
85% and 90% in Korean visible exports and around 75% in Korean invisible trades. Table 3
summarizes the shares of each export destination from Korea and Thailand. We can see that Japan
and Western Europe as well as other Asian countries have been the other important trade partners for
Thai and Korean exports. The above evidence thus indicates that the U.S. dollar was chosen as the
dominant vehicle currency even in the case where the United States is not a trade partner.

One may argue that these countries chose the U.S. dollar as the dominant invoice currency because
their exchange rates were stable against the U.S. dollar. The argument may have been true before the
Asian crisis when they effectively pegged their currencies to the U.S. dollar (see, for example, Frankel
and Wei [1994]). However, after the crisis, these countries shifted the exchange rate regime from de
fact dollar peg to float. As a result, there is no longer a natural reason for them to choose the U.S.
dollar as the dominant invoice currency to stabilize their export prices in terms of domestic currencies.

The following theoretical analysis is based on an open economy model of monopolistic competition.

Since the export prices are set before exchange rates are known, the exporting firms face uncertainty

! McKinnon (1979) is another seminal study that addressed this issue.
? The authors such as Ito (1993), Fukuda (1995), and Kawai (1996) discussed why the Japanese yen has not
been used in international trade.



of exchange rates. If necessary, the exporting firm set prices in its own currency or in the currency of
the importing country. However, when the market is competitive enough, the exporting firms tend to
set prices not to deviate from those of the competitors. As a result, when the other exporters set their
prices in the third currency, the exporting firms tends to invoice in the third currency. The tendency
becomes conspicuous in the market where the shares of local firms are small.

Our model follows a partial equilibrium model in Bacchetta and van Wincoop (2002). It, however,
has two distinctive features that the previous study did not have. First, we allow the exporting firms to
choose the third currency as an invoice currency. In developing countries, the exporting firms are
under competition because of less differentiated products. It is thus a natural choice for the exporting
firm to set prices in the third currency when the competitors set their prices in the third currency.
Secondly, we show that coordination failures can lead the third currency to be an equilibrium invoice
currency. Since multiple equilibria are Pareto ranked, it implies that the equilibrium choice of the
invoice currency may lead to a less efficient equilibrium.

The latter part of the paper empirically investigates the relevancy of the theoretical results by using
the export price data in Korea. The approach follows Fukuda and Ji (1994) that studied the pricing
behavior of Japanese firms. We find that the export prices in Korea were highly stable in terms of the
US dollar even in the commodities for which Japan had dominant shares. We also find that the export
prices in Korea were more stable against the US dollar in the commodities for which the shares of
local firms are small. The results are consistent with our theoretical model. They are, however,
inconsistent with pricing-to-the-market models that have provided the dominant approaches in
previous literature. Since the exporting products are less differentiated in developing countries, the
exporting firms are under competition when they choose the invoice currency. The result thus
explains why the firm tends to set prices in the US dollar even if the United States is not a trade
partner in developing countries.

In previous literature, some exceptional studies explored the role of vehicle currency in international
trade. Krugman (1980) and Rey (2001) show that transaction costs might make vehicle currency a
dominant medium of exchange in international trade. These studies are, however, successful only in
explaining the role of vehicle currency as a medium of exchange, through which transactions between
currencies are made. In contrast, our approach tries to explain the role of vehicle currency as a unit
account in terms of which prices of commodities are set. A unit account is another important function
of vehicle currency. Friberg (1998) is an exceptional study that investigated the role of vehicle
currency as a unit account. Assuming that the exporter commits to sell the demanded quantity at the
ex post realized price, he explored under what conditions the monopolistic exporter chooses the third
currency as vehicle currency. It was, however, demonstrated that setting price in the importer’s
currency yields the highest expected profits for the exporters under reasonable demand and cost

functions. Friberg thus cannot explain why the vehicle currency tends to be a dominant invoice



currency in international trade with developing countries. It has been widely observed that export
prices are stable in terms of the US dollar in developing countries. We will show that the exporters’

pricing behavior is consistent with our model in developing countries.

2. The Model of Export Pricing Behavior under Uncertainty

The purpose of this section is to present the theoretical framework that discusses pricing behavior
under uncertainty. The firms studied are exporters who produce only in their home country. For
simplicity, we assume that all exporting firms are identical and sell all of their products in a single
foreign market. There are three countries: the exporting country, the importing country, and the third
country. The third country has no international trade with the other two countries. Each exporter,
however, has the choice between setting the export price in its own, in the importers’, or in the third
currencies. The exchange rates sy and s are exogenous and assumed to be the only source of
uncertainty. Selling sy units of the third currency leads to one unit of the exporter’s currency on the
spot market and selling s units of the importers’ currency leads to one unit of the exporter’s currency
on the spot market. By definition, the exchange rate between the exporter’s and the third currency is
given by the relation s/so. We denote their variances as o’ =E (so-FE so)2 ando’=E (s-FE s)z. For
analytical simplicity, we assume that sy and s are uncorrelated, so that £ (sq - £ so)(s - Es) = 0.

In the following analysis, each exporter is under monopolistic competition and firm j faces the
demand function D(pj, P*), where pj; is the price set by the firm j measured in the importers’ currency.
P* is the aggregate price index in the importers’ local market denominated in the importers’ currency.
It is generally a function of prices set by local firms and prices set by exporting firms. The importers’
local firms always set their prices in the importers’ currency, so that the price set by domestic firms is
independent of the exchange rate. The exporting firms, however, set their prices either in its own, in
the importers’, or in the third currencies. The aggregate price index P* thus depends on the exchange
rate unless all exporting firms set their prices in the importers’ currency. We assume that the total
number of firms is large enough so that an individual firm does not affect the price index P*.

The objective of each exporter is to maximize the expected profits in terms of his home currency.
The central assumptions are that the exporter has to set price before the exchange rates are known and
that demand is a function of the price that importers face after exchange rate uncertainty is resolved.
Suppose that each exporter chooses p° when setting a price in its own currency, p' when setting a price
in the importers’ currency, and p° when setting a price in the third currency. By definition, the unit
price of imports in terms of the importers’ currency is p*/s when set in the exporters’ currency, p'

when invoiced in the importers’ currency, and pO/SO when invoiced in the third currency. Let T R 17 s



and 77 respectively denote the exporter’s profit when the price pj 1s set in its own, in the importers’, or

in the third currencies. The profit is then respectively given by

(1) IF = p" D" /s, P*) — C[D(p"/s, P¥)],
(2) I7 = s p' D(p', P*) - C[D(p', P¥)],
(3) 11 = (s/s0) p° D(p"/s0, P*) — C[D(p"/s0, P¥)],

where C[-] is cost function that is increasing and convex. We assume that the costs are incurred in

terms of the exporter’s currency.

3. The Nash Equilibria

In equilibrium, each exporter sets a price in its own currency if E/7 > EI7 and EIF > EIT, in the
importers’ currency if EIT > EIT and EIT > EIT°, and in the third currency if EIT >EIT and EIT >
EIT®. The optimal choice of the currency denomination thus generally depends on the forms of
demand and cost functions. Let 7Z(so, s), I7(so, 5), and I7'(s, s) be profit functions in its own, in the
importers’, or in the third currencies respectively. Then, a second order Taylor expansion near so = £

so and s = E s leads to
(4) Ell(so,s) ~ [I(E 50, E s) + (1/2) (/T 00’ + I &), forj=E, I, and 0,
where IT{ = d*I1(so, s)/d s,” and Iy = d*I1(so, s)/d s> at so=E soand s = E s.
It is noteworthy that the choice of the currency denomination becomes irrelevant under certainty. It

thus holds that

(5) IF(E so, E s) = I1(E so, E s) = IT(E sy, E s),
(6) p“/E s =p" = p"IE 5.

After some tedious calculations shown in Appendix 1, we therefore obtain that when 0P*/0 s =0,
(7) EIT - EIT = (12)[8* 1110 55> + 2 (8* 1110 P*0 50)(OP*/0 50)] 00,
(8) EIT - EIT = (12) {[6*IT10 55> + 2 (8*IT /0 P*0 50)(0P*/0 50)] 60° - (0°IT 10 5%) 671,

(9) EIT - EIT = - (172) (8*IT185%) &7,

and that when 0P*/0 sy = 0,



(10) EIT - EIT = (172) (3 IT19 50> 50,
(11) EIT - EIT

= (1/2) (8* 110 5¢%) 60> — {O* 10 s* + 2[(0*IT10 P*D s) - (8° 1110 P*0 5)|(0P*/0 5)} o7),
(12) EIT - EIT = - (112) {&* [T/ 5™ + 2 [(O*IT'/0 P*0 s) - (0* 1110 P*3 5)|(OP*/0 5)} o™

Based on (7)-(12), we investigate which currency the exporters denominate their product in a Nash
equilibrium. We first explore whether the denomination in the importers’ currency can be a Nash
equilibrium. Assuming symmetry, we consider the case where 0P*/0 s = OP*/0 sy = 0. This is the
case where all of the other exporting firms set their prices in the importers’ currency. Equations (7)-

(9) show that E/7 > EIT and EIT > EIT° if and only if

(13) &*1P10s,° <0 and &* 1T /05> < 0.

Since each exporter sets a price in the importers’ currency if E/7 > EIT and EIT > EIT°, this
implies that the denomination in the importers’ currency is a Nash equilibrium only if (13) holds.
Each of two inequalities in (13) does not always hold under general demand and cost functions. We
can, however, see that each inequality always holds when each profit function is concave in each
exchange rate around its expected value.

We can similarly investigate whether the denomination in the third currency can be a Nash
equilibrium. Assuming symmetry, we consider the case where 0P*/0 s = 0 but 0P*/0 sy # 0. This is
the case where all of the other exporting firms set their prices in the third currency. Equations (7)-(9)

show that E/7 > EIT and EIT > EIT" if and only if

(14) &*1P10s0° + 2 (O*IT10 P*0 s0)(OP*/0 s0) = 0,
(15) [6*IT10s0° + 2 (8*IT 10 P*6 50)(0P*10 s0)] 60° = (0“0 s%) &°.

This implies that the denomination in the third currency is a Nash equilibrium only if both (14) and
(15) hold.

We finally investigate whether the denomination in the exporters’ currency can be a Nash
equilibrium. Assuming symmetry, we consider the case where 0P*/0 so = 0 but 0P*/0 s # 0. This is
the case where some of the other exporting firms set their prices in the exporter’s currency. Equations

(10)-(12) show that E/F > EIT and EIT > EIT° if and only if

(16) O* /05> + 2 [(8°IF/0 P*0 5) - (3° 1110 P*3 5)|(0P*/d 5) = 0,



(17) (B*IT1050%) 6> < {105 + 2[(O* 10 P*0 ) - (0°1110 P*d 5)|(0P*/0 5)} &

This implies that the denomination in the exporters’ currency is a Nash equilibrium only if both (16)
and (17) hold.

It is interesting to note that both (14) and (15) can hold even if (13) holds and that both (16) and
(17) can hold even if (13) holds. This indicates that the model can have multiple Nash equilibria for
some demand and cost functions. Since multiple equilibria are Pareto ranked, coordination failures

may thus make the equilibrium choice of invoice currency less efficient.

4. The Case of CES preferences
When we specify the demand and cost functions, our equilibrium conditions are solved explicitly.

We consider the following set of constant elasticity demand and cost functions.

(18) D(pj, P*) = A (py/P*)™,
(19) C(D)=BD",

where > 1 and n > 1.
If the importers have CES preferences with elasticity L > 1 among the different products, we can
specify the demand for goods from firm j as (18). In this case, the aggregate price index in the

importers’ local market P* is given by

| /(1)
(20) P* [— pﬁ"‘j
N2

where N is the number of firms in the importers’ local market and p; is a price set by exporting firm i
in the importers’ currency. In the local market, a fraction f of firms is identical exporting firms and a
fraction 1-f1is identical local firms. Let p; denote a price set by exporting firm j in the importers’
currency and p” a price set by local firms in the importers’ currency. The overall price index faced by

foreign country consumers is then

1(1-40)

f q 1 D1
(21) P*=Eij THd-fpT)TH
Jj=1



We assume that the local firms always set their prices in the local currency, that is, in the importers’
currency. Then, p” is always independent of the exchange rate. The exporting firms, however, set
their prices either in its own, in the importers’, or in the third currencies. The price index thus
depends on the exchange rate unless the exporting firms set their prices in the importers’ currency.

Under (18) and (19), each profit function is respectively written as

(22) I = A p" [(p"ls) | POT* — A"B [(p")s) | P*)™,
(23) IT=Asp' @' /P*y* —A"B (p' /P*)™,
(24) 17 = A (s/so) p” [(p"Is0) / P*)I* — A"B [(p/se) / P*)]™".

D

Assuming that all domestic and exporting firms are identical under certainty, it holds that P* =p

pYE s =p'=p"/E so. The first-order conditions thus lead to

(25) pE=p" Es=p"E s /E s0) = A™'B un/(p-1).

at so = E so and s = E' 5. In addition, after some tedious calculations shown in Appendix 2, we can

derive thatatso=FE spand s = E s,

(26) &*IT10s¢> = - (Us0)* p" (n-D[p(n-1) + 11 <0,
27) &IFlos’=-(1/s) p* (u-1)[u(n-1) - 11,

(28) &* 1110 P*0 50 = - (p"/po) (u-1) p(n-1) < 0,
(29) &’IF/0 P*0's =- p[u(n-1) - ],

(30) &*IToPos=p,

(31) oP*op=f.

Equations (26) and (27) imply that the condition (13) holds if and only if

(32) pm-H =1

The denomination in the importers’ currency is thus a Nash equilibrium if and only if (32) holds. On

the other hand, from equations (28)-(31), we can show that the condition (14) holds if and if

(33) nm-DHEFD =1,

and that the condition (16) holds if and if



(34 uMm-H@EA-1) + 120,

where parameter / is a fraction of exporting firms that set their prices in the exporter’s currency. Since
O*IT/8s°< 0 when (33) holds, the condition (15) holds if (33) holds. This implies that the
denomination in the third currency is a Nash equilibrium if and only if (33) holds. Similarly, since
0’1110 54" < 0, the condition (17) holds if (16) holds. The denomination in the exporters’ currency is
therefore a Nash equilibrium if and only if (34) holds.

Among the above three inequalities, the condition (34) is the only inequality that holds when p(n-1)
< 1. Since the parameter p becomes small when the importers’ local market is less competitive, the
denomination in the exporters’ currency is thus a Nash equilibrium when the local market is less
competitive. This implies that the exports of differentiated products, which prevail in developing
countries, tend to be denominated the exporters’ currency.

In contrast, when pi(n-1) > 1, the denomination in the importers’ currency is always a Nash
equilibrium. Since the parameter | becomes large enough when the local market is competitive, this
indicates that the denomination in the importers’ currency is a Nash equilibrium in the competitive
local market. However, when pi(n-1) > 1, Nash equilibrium may not be unique in general. The
denomination in the third currency is another Nash equilibrium when 2f-1 > 1/[i(n-1)]. The
denomination in the exporters’ currency is another Nash equilibrium when 2fA-1 > - 1/[u(n-1)]. When
the market is competitive, the model therefore has multiple Nash equilibria for some parameter set,
particular when a fraction of exporting firms in the importers’ local market f'is large.

When the local market is competitive enough, the exporting firms tend to keep their prices not to
deviate from those of the competitors. As a result, when the other exporters are expected to set their
prices in some currency, the exporting firm tends to set its price in the same currency. The
denomination in the arbitrary currency can therefore be a Nash equilibrium depending on the
expectations on the choice of invoice currency of the other exporters.

Because of the less differentiated exporting products, the exporters in developing countries tend to
face serious competition in the importers’ local markets. The above result thus indicates that when a
fraction of exporting firms is large in the local market, the choice of invoice currency can be arbitrary
in the exports from developing countries. In particular, since the US dollar has historically been the
dominant invoice currency in most developing countries, the exporters in the developing countries
may not have an incentive to change their invoice currency from the US dollar to the other currency
even if the United States is not a trade partner. It is noteworthy that multiple equilibria are Pareto
ranked. This implies that the equilibrium choice of invoice currency may be a less efficient

equilibirum.



5. Empirical Evidence
(i) Framework

It is well known that the U.S. dollar has been the dominant vehicle currency in many developing
countries. In particular, as we showed in introduction, payments by the US dollar have been dominant
in most East Asian countries even though other East Asian countries, particularly Japan, are important
trade partners. There is, however, no direct evidence that shows how dominant the use of US dollar
was as contract currency of export prices in the East Asian countries. The contract currency is usually
the same as the payment currency in international trade. The role of medium of exchange is, however,
theoretically different from that of a unit account in international trade. We thus need some formal
test to examine to what extent export prices are stable in terms of the US dollar in most of East Asian
international trade.

This section empirically investigates the stability of export prices against the US dollar in Korea.
We used the export prices in Korea because the data are available for varieties of commodities. We
examine how the export prices of various commodities are correlated with the US dollar, the Japanese
yen, and the Euro. In particular, we explore whether export prices in Korea can be highly stable in
terms of the US dollar even in the commodities for which Japan has had dominant shares.

All data are monthly. Define the relative export price of commodity 7 at time t by REP;; = EPI;;
/PPI;;, where EPI;; = the export price index of commodity i at time t and PPI;; = the producer price
index of commodity 7 at time t. We regressed its growth rate on the growth rates of USD (= the
exchange rate of the US dollar), JPY (= the exchange rates of the Japanese Yen), and EUR (= the
exchange rate of the Euro [the German Mark before December 2002]).3 For each relative export price

of commodity i, we estimated the following equation
(35) d REP;; = constant+ Y& 1a; dInUSD i+ Y& (b dInJPY o+ YK ¢t dIn EURy,

where d REP;; = In REP;; — In REP;;; and d In S = In Sk — In S¢x.; for S=USD, JPY, and EUR.

All exchange rates are monthly average rates in terms of the Korean won. To allow the lag structure,
we used the Almon lag, where K is the number of lags. Some preliminary estimations could not reject
the hypothesis that the end point constraint that a; = b3= c; = 0 when K = 2. We thus estimated

equation (35) assuming that K = 2 and imposing the end point constraint that a3 = by= ¢3 = 0.*

’ When converting the German Mark to the Euro, we applied the euro conversion rate: 1 Euro = 1.95583
Mark.

* We first estimated (35) with seasonal dummies. None of them was, however, significant. The following
analysis reports the estimation results without seasonal dummies.



The sum of the coefficients respectively reflects the impact of the exchange rate change on the export

price in Korea. That is, Z/If:o ay. reflects the impact of the change of the US dollar, ZII((:O by that of
the change of the Japanese Yen, and Zf:o ¢ that of the change of the Euro. If the export price in
Korea is denominated by the currency of the export destination, all of Zf:o ay , Zfzo by ,and

Zfzo ¢ would lie between zero and one. In contrast, if the US dollar is the dominant invoice

currency, Zfzo aj, would be close to one and Zf:o by and ZIISZO ¢ would be small.

(i1) The data

The sample period of estimations is from March 1998 to December 2002. In order to exclude the
turbulent period after the currency crisis, we start the sample period from March 1998. We ended the
sample period in December 2002 because the commodity classification of the export price index was
revised after January 2003.

The data of the export price index (EPI;;) and the producer price index (PPI;;) are downloaded from
the website of the Bank of Korea. The base year of each index is 1995. The commodity
classifications are based on “won basis Basic Groups” of each index. Unfortunately, the
classifications do not have one-to-one correspondences between the two indexes. We therefore
reclassified each classification and sorted out 21 commodities. Among these 21 commodities, we
excluded agricultural products and marine products from our samples because the export prices were
highly volatile over time. We thus obtained 19 commodities: (1) mining products, (2) processed
marine products, (3) plastic products, (4) non-metallic mineral products, (5) iron & steel, (6) basic
nonferrous metals & related primary, (7) furniture, (8) footwear, (9) hand tools & general hardware,
(10) electric machinery & apparatus, (11) precision instrument, (12) sports & leisure goods, (13):
musical instruments, (14) rubber products, (15) general purpose machinery, (16) special purpose
machinery, (17) radio, TV, & communication equipment, (18) transportation equipment, and (19)
apparel.

The column (A) in table 4 displays the list of 19 commodities we use in the following analysis. The
columns (B) and (C) in table 4 summarize how each classified commodity corresponds to that in the
export price index (EPI) and that in the producer price index (PPI) in the following analysis. The
column (D) in the table also shows how it corresponds to the commodity classified in OECD

“International Trade in Goods and Statistics”, which we use in the latter part of this section.
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(iii) The Estimation Results

Table 5 summarizes the results of regressions for the 19 commodities. The sum of the coefficient

Zf:() aj, was significantly positive in eighteen among the 19 commodities. The exception was non-
metallic mineral products in which none of szzo ay , Zf:o by ,and Zf:o cj was significantly
positive (No.6-1 in the table). However, even in non-metallic mineral products, Zfzo ay, turned out
significantly positive when we estimate (35) with the restriction that Zf:o by = Zfzo ¢ =0 (No.6-2
in the table). Excluding No.6-1, the average value of lefzo aj, was 0.837, which implies that export

prices are highly stable in terms of the US dollar in Korean exports. In particular, ZIISZO aj was

greater than 0.9 in eight commodities: mining products, plastic products, nonmetallic mineral products,
footwear, sports & leisure goods, musical instruments, rubber products, and general purpose

machinery.

In contrast, the sum of the coefficient Zf:o by was significantly positive in eight commodities but
not in eleven commodities. Even in the eight commodities in which 2115:0 by was significantly
positive, Zf:o by was less than 0.4 expect for processed marine products. The sum of the coefficient

Zf:o ¢ was significantly positive only in one commodity and not in the other eighteen commodities.

The results indicate that export prices in Korea had only modest correlation with the Japanese yen and

little correlation with the Euro.

(iv) Trade Destinations and Export Prices

In the last subsection, we showed that the US dollar was the dominant invoice currency in Korean
exports. However, interpreting the results in Table 5, we need to note that the United States is the
largest export destination from Korea and that China and Hong Kong peg their exchange rates to the
US dollar. To the extent that the US dollar is dominant in invoicing the Korean exports to the United
States, China, and Hong Kong, they do not necessarily mean that the US dollar is the dominant
invoice currency in Korean exports to the other countries. The following analysis investigates
whether export prices in Korea are highly stable in terms of the US dollar even in the commodities for
which the United States is not a dominant export partner.

Table 6 summarizes the shares of the United States (US/W) and the shares of Japan (JP/W) in the
Korean exports for each of the 19 commodities over 1998 - 2001. It also reports the summed share of

China and Hong Kong [(C+HK)/W] and that of the United States, China, and Hong Kong
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[(US+C+HK)/W]. The table shows that the United States has large shares in several commodities. In
particular, the summed share of the United States, China, and Hong Kong exceeds 50% in eight
commodities. The table, however, also shows that Japan has large shares in several commodities.
The share of Japan exceeds 20% in seven commodities.

If the US dollar is the dominant invoice currency only in the Korean exports to the United States,
export prices in Korea would be stable in terms of the US dollar only in the commodities for which the
United States has large shares. Because China and Hong Kong peg their exchange rates to the US
dollar, the US dollar is also likely to be dominant in invoicing the Korean exports to China and Hong
Kong. In contrast, if the US dollar is the dominant invoice currency in all of the Korean exports,
export prices in Korea would be stable in terms of the US dollar even in the commodities for which

Japan has large shares.
By using the estimated values of ZIISZO ay and Zf:o by in equation (35), we test these alternative

hypotheses. Denoting commodity i by subscript i, we estimate the following equations:

(36a) (z,’;o ay )l. = constant + d; USyW; + d, (C+HK) /W; + ds JP/W,,
(36b) (Zszo by, )i = constant + e; USy/W; + e; (C+HK) /W; + e; JP/W;,

(36¢) (zfzo ay )l. - (szZO by )l. = constant + f; USy/W; + £ (C+HK) /W, + f3 JPy/W;,

where US;/W; is the shares of the United States, (C+HK)/W; the shares of China and Hong Kong, and
JP/W;, the shares of Japan. If the invoice currency is determined by the currency of the export
destination, we can expect that the parameters d,, d,, es, f}, and f, would be significantly positive and
that the parameter f; would be significantly negative.

Table 7 reports the regression results. In the table, all of the parameters had expected signs. This
implies that invoicing in the US dollar was more dominant in the Korean exports to the United States,
China, and Hong Kong but less dominant in the Korean exports to Japan. However, except for f; and
f,, the estimated parameters were not significantly positive. Even the parameters f; and f, took small
positive values. The results suggest that export prices in Korea were highly stable in terms of the US

dollar even in the commodities for which Japan has had dominant shares.

6. Consistency of our Empirical Results with our Theoretical Results

One of the most prominent features in our theoretical model is that the third currency can be an
equilibrium invoice currency when the exporters are under competition and when local firms have
small shares in the market. Because of less differentiated products, the first condition may hold in the

exports from developing countries. Our theoretical implication will thus be supported if the third
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currency tends to be used as an invoice currency in the exports from developing countries when the
second condition holds, that is, when a fraction of local firms is small in the market. In this section,
we examine this hypothesis by using the regression results in the last section. Specifically, we explore
whether the US dollar is the dominant invoice currency in the products of which local firms have
small shares in the competitive market.

In the analysis, we focus on the import shares of each commodity in Japan. We chose the Japanese
market as a local market because Japan had been the second biggest export destination for Korea for a
long period.5 If the theoretical hypothesis is true, we expect that invoicing in the U.S. dollar tends to
be large in commodities for which the import shares are large in the Japanese market.

Define the import shares in Japan f; as

(37) fi = [the amount of imports in commodity /] / [the amount of sales in commodity i],

where domestic sales = total domestic production — exports + imports. We calculate f; by using the

2000 Input-Output Tables reported by the Ministry of Economy, Trade, and Industry. To avoid the

aggregation biases, we first calculated £; ’s for basic 71 commodities and then used those for which

imports from Korea are more relevant in Japan (see Appendix 3).

Table 8 reports f; as well as 2115:0 aj, and Zfzo by for 19 commodities. Because the aggregation
biases still remain, the calculated value of f; was less than 50% except for mining products. We can,
however, observe a tendency that Zfzo ay, is large and that 2115:() by is small in commodities for
which f; is large. For example, f; exceeds 40% in three commodities: mining products, footwear, and

apparel. In these commodities, the average of 211;0 aj, is 1.051, the average of Zf:o by 1s 0.096,
and the average of Zszo ay - Z,Ifzo by 15 0.955. In contrast, in the other sixteen commodities, the
average of Z]If:() ay is 0.846, the average of 2115:0 by is 0.188, and the average of Zf:() ay -

ZIISZO by s 0.659. The results support our theoretical hypothesis that the US dollar tends to be the

dominant invoice currency in the products for which local firms have small shares in the competitive
market.

When the market is competitive enough, the exporting firms tend to keep their prices not to deviate
from those of the competitors. As a result, when the competitors are expected to set their prices in the
US dollar, the exporting firm tends to set its price in the same currency. The local firms usually set
their prices in the local currency. To the extent that the shares of local firms are large, it is thus

unlikely that the competitors are expected to set their prices in the US dollar outside the United States.
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However, when the shares of local firms are small, it is possible that the competitors are expected to
set their prices in the US dollar outside the US market. Our empirical result supports this view and
indicates that the exporters in the developing countries may not have an incentive to change their
invoice currency from the US dollar to the other currency even if the United States is not a trade

partner.

7. Concluding Remarks

This paper investigated the choice of invoice currency under exchange rate uncertainty. The analysis
was motivated by the fact that the U.S. dollar has been the dominant vehicle currency in developing
countries. Our theoretical analysis was based on an open economy model of monopolistic competition.
When the market is competitive enough, the exporting firms tend to set their prices not to deviate from
those of the competitors. As a result, when the other exporters set their prices in the third currency,
the exporting firm tends to choose the third currency as the invoice currency. The tendency becomes
conspicuous in the market where the shares of local firms are small. The latter part of the paper
empirically investigated the relevancy of the theoretical results by using the export price data in Korea.
We found that export prices in Korea were highly stable in terms of the US dollar even in the
commodities for which Japan had dominant shares. We also found that export prices in Korea were
more stable against the US dollar in the commodities for which the shares of local firms were small.

The empirical results are consistent with our theoretical model. They are, however, inconsistent with
pricing-to-the-market models that have analyzed whether the exporting firm sets prices in its own
currency or in the importer’s currency. It is well known that some of international trades are invoiced
in a third currency, that is, vehicle currency. In particular, the U.S. dollar tends to be the dominant
vehicle currency in developing countries. Since the exporting products are less differentiated in
developing countries, the exporting firms are under competition when they choose the invoice
currency. Our results may provide one plausible explanation on why the exporting firms in

developing countries tend to set prices in the US dollar even if the United States is not a trade partner.

> In recent years, China became the second biggest export destination for Korea.
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Appendix 1: Derivations of (7)-(10) and (11)-(14).

Equations (1)-(3) and (6) imply that 677°/0 P* = 611/0 P* = 0IT/0 P*, 81110 P*d s = 01110 P*0's,
and O*1F/0* P* = 0° 1118 P* = &*IT1&* P* at so=E so and s = E s. It thus holds that when dP*/0 s = 0,

(A1) Th\" = I\ = (B*TF18° P*)(OP*/0 so)* + (O 10 P*)(&"P*/5” s0),
(A2) IT\" = I1\F + 1719 50> + 2 (8°IT10 P*3 50)(OP*/ s0),

(A3) Ihy' = Ik, = 0,

(A4) T = & IF 16 5%,

at so=E so and s = E 5. Similarly, when 0P*/0 sy =0,

(AS) 11" =11, = 0,

(A6) IT,," = *IT 10 5",

(A7) Ihy' = IE," = (3* 1115 P*)(OP*/0 s)* + (01110 P*)(8*P*/&* 5) + 2 (0°IT/0 P* s)(OP*/0 s),

(A8) ID," = Ih,' + &° 1T 165 + 2 [(B* [T 10 P*0 5) - (0°IT/0 P*0 )|(6P*/0 s),

atso=Espand s =E s.

Equations (4) and (5) lead to
(A9) EI7 - EIT = (1/2) [(Ih\ - Ih") 00’ + (I - Ihy') &7,
(A10) EI7 - EIT = (172) [(ILy - Thi") 06" + (IR’ - IBy") &7,
(All) EIT - EIT = (172) [(ILy - Th") 00" + (ITy' - IT,") 0.
We can therefore derive that when 0P*/0 s = 0,
(A12) EIT - EIT = (12)[* 110 s> + 2 (O*IT10 P*0 50)(OP*/0 50)] 607,
(A13) EIT - EIT = (12) {[0*[T18 50> + 2 (O* 110 P*8 50)(OP*/0 s0)] o0 - (11057 67},
(A14) EIT - EIT = - (12) (8*[T/9s%) &°.

and that when 0P*/0 so = 0,

(A15) EIT - EIT = (112) (&*I18 50 o0,
(A16) EIT - EIT = (1/2) (* 1110 54°) 5¢°
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— (O[T 10 5% + 2 [(O*IT10 P*0 ) - (6*1110 P*0 5)|(0P*/0 5)} &),
(A17) EIT - EIT = - (112) {&*IT10 s> + 2 [(O*IT'10 P*0 s) - (6° 1110 P*3 5)|(0P*/0 5)} o

Appendix 2: Derivations of (29)-(34)
Equations (22), (23), and (24) lead to

(A18) 8T /0s=A pp" '™ *1 Px ¥ —m A"B s* (P*/pR)M,
(A19) oIT/os=Ap' '™ P ¥,
(A20) 8171059 =A (u-1)sp° '™ 5o P¥* — i A"B 5™ (P*/p)",

Since P* Es=p"=p' Es=p"(E s /E so) = A"'B pn/(u-1) at so = E so and s = E s, it holds that

(A21) O’1T10s0" = (u-1) (u-2) 4 sp° 507 (P* so/p”)* — pn(um-1) 4"B s0” (P* so/p”)™",
= (1s0)* [(u-1) (u-2) A4 p’ (s/50) — i A"B (um-1)],
=- (1/s)* p* (w-D[ p(-1) + 1] <0

(A22) &*TF/0s* = p (u-1) A p* 57 (P* s/p™)* — pum A"B (un-1)s™ (P* sip®)™,
= (Us)* [u (u-1) A p° 57 —pn 4"B (un-1)],
=-(Us)? p" (u-D)[ p(m-1) - 1],

(A23) O*IT10 P*0 59 = A p (u-1) (s/s0) (P* solp”)*" — (um)* 4"B (1/p°) (P* solp")*™",
= (1p°) [4 p (r-1) @° s/se) — (um)* 4"B],
=~ (p"Ipo) (p-1) p(n-1) <0,

(A24) &*TF/0 P*0 s = A 1i* (P* slp™)*" — (um)? A"B (1/ p°) (P*/ s p")™,
=AW —(un)* 4"B (1/p),
=-p[p(m-1) -],

(A25) 8°I1/0 P*0 s = Ap (P*/p) "' = .
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Table 1a. Structure of Export Receipts (Percent share)

Currencies
1993 1994 1995 1996 1997 1998 1999 2000
US dollar 91.8 90.5 91.0 91.7 92.0 90.6 87.6 87.0
baht 0.9 1.6 2.4 1.3 2.1 2.6 3.7 3.9
Japanese yen 39 4.7 4.1 4.5 33 3.7 52 5.7
Deutsche mark 1.0 0.8 0.5 0.5 0.4 0.7 1.5 1.2
Pound sterling 0.8 0.6 0.3 0.4 0.3 0.4 0.3 0.2
Euro 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.6
Singapore dollar 0.8 0.7 0.5 0.4 0.4 0.3 0.3 0.2
Others 0.8 1.1 1.2 1.2 1.5 1.7 1.2 1.2
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Source) Bank of Thailand.
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Table 1b. Structure of export receipts from major trading partners

classified by currency in Thailand (Percent share)

2001 2002
Partner Country USD | JPY | THB | USD [ JPY | THB
Japan 71.8 | 20.5 7.3 71.0 | 20.9 7.4
USD [ JPY | THB | USD | JPY | THB
NAFTA
- USA 97.1 0.3 2.6 96.4 04 32
- Canada 97.3 0.0 0.2 97.3 0.2 0.3
- Mexico 99.7 0.0 0.2 98.1 0.0 0.2
Total 97.1 0.3 2.5 96.4 0.4 3.0
Partner Countr 2002
y USD | GBP | DEM | THB |EURO | Others| Total
European Union
- Belgium 74.5 2.0 0.0 1.8 21.4 0.3 100.0
- Denmark 92.8 0.0 0.0 2.6 2.6 2.0 100.0
- France 87.2 0.0 0.0 0.8 11.4 0.6 100.0
- Germany 50.1 0.0 0.2 1.1 47.8 0.8 100.0
- Greece 81.7 0.0 0.0 0.6 17.6 0.1 100.0
- Ireland 96.6 0.0 0.1 0.0 2.2 1.1 100.0
- Ttaly 834 0.0 0.0 0.5 15.4 0.7 100.0
- Luxembourg 16.7 0.0 0.0 0.0 83.1 0.2 100.0
- Netherlands 61.4 0.0 0.0 0.3 37.4 0.9 100.0
- Portugal 74.1 0.0 0.7 0.2 24.9 0.1 100.0
- Spain 81.4 0.2 0.1 0.4 17.7 0.2 100.0
- United Kingdom 88.5 6.8 0.0 2.1 2.4 0.2 100.0
- Austria 41.2 0.0 0.2 7.5 50.9 0.2 100.0
- Sweden 88.7 0.1 0.0 4.3 1.2 5.7 100.0
- Finland 91.2 0.0 0.0 0.8 6.5 1.5 100.0
Total 73.0 2.1 0.1 1.3 22.9 0.6 100.0
Partner Countr 2002
y USD [ JPY | THB | SGD | MYR |[Others| Total
ASEAN
- Singapore 91.6 2.2 33 1.3 0.0 1.6 100.0
- Indonesia 79.2 2.8 10.3 0.2 0.0 7.5 100.0
- Philippines 84.2 1.9 5.9 6.8 0.0 1.2 100.0
- Malaysia 93.3 1.1 3.8 04 0.8 0.6 100.0
- Brunei Darussalam | 64.5 | 04 93 | 252 | 0.0 0.6 100.0
- Cambodia 47.0 0.2 52.0 04 0.0 04 100.0
- Laos 493 0.2 499 0.0 0.0 0.6 100.0
- Myanmar 65.6 0.2 33.7 0.0 0.1 0.4 100.0
- Vietnam 95.9 0.5 3.5 0.0 0.0 0.1 100.0
Total 89.0 1.9 6.1 1.3 0.1 1.6 100.0

Source) Bank of Thailand.
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Table 2. The Shares of Payment Currencies in Korean Exports

(1) Visible Trade
Unit: %)
US Dollar |Yen Mark Pound
1976 99.08 0 0.25 0.37
1980 95 2.15 1.58 0.45
1985 94.24 3.84 0.76 0.38
1990 88.21 7.44 2.2 0.87
1992 88.78 6.25 2.82 0.85
1994 88.86 6.41 2.58 0.50
1996 89.1 5.13 2.21 0.98
1997 89.21 5.02 1.76 0.85
1998 88.54 4.95 2.66 0.97
1999 85.61 5.96 2.39 0.95
2000 84.76 5.39 1.8 0.67
2001 87.42 5.39 1.47 0.71
(2) Invisible Trade
Unit: %)
US Dollar |Yen Mark Pound

1976 83.86 5.73 2.09 0.29
1980 83.45 4.60 0.98 0.39
1985 87.78 8.86 0.97 0.41
1990 65.58 25.67 2.99 2.81
1992 67.79 22.51 3.65 2.06
1994 70.08 22.09 3.11 0.91
1996 75.48 17.18 2.40 0.80
1997 77.22 15.77 2.35 0.99
1998 77.79 16.32 1.79 0.67
1999 74.52 18.96 1.12 1.03
2000 75.87 16.27 0.65 1.23
2001 74.38 14.06 0.47 1.37

Sources) The Bank of Korea, Monthly Statistical Bulletin, various issues.
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Table 3. Korea and Thailand’s exports by desthation @atio= exports to an area / exports to the world)

D esthation 1997 1998 1999 2000 2001
Korea’s exports Ihdustrial countries 41.6% 48.1% 50.5% 51.3% 48.6%
United States 15.2% 17.4% 20.6% 22.0% 20.9%
Japan 10.3% 9.2% 11.0% 11.9% 11.0%
W estem Europe 13.5% 18.0% 15.8% 14.3% 13.7%
Canada, Australia, New Zeakhnd 2.8% 3.4% 3.0% 3.1% 3.0%
Eastem Europe 4.4% 4.2% 2.7% 2.3% 2.7%
EastAsha 35.1% 31.8% 32.9% 33.6% 33.6%
ChnaManknd 9.4% 9.0% 9.5% 10.7% 12.1%
ChhaHong Kong 8.1% 7.0% 6.3% 6.2% 6.3%
hdonesia 2.5% 1.3% 1.8% 2.0% 2.2%
Mahysha 3.0% 2.7% 2.5% 2.0% 1.8%
Philpphes 1.8% 2.1% 2.2% 2.0% 1.7%
Thaikhnd 1.6% 1.1% 1.2% 1.2% 1.2%
Vietnam 1.1% 1.0% 1.0% 1.0% 1.2%
S hgapore 4.0% 3.1% 3.4% 3.3% 2.7%
0 thers 3.6% 4.3% 4.9% 5.1% 4.4%
South Asia 1.8% 2.2% 1.8% 1.6% 1.8%
M iddk East, A fganistan 3.4% 4.7% 4.2% 4.2% 4.6%
W estem Hem ishere 5.8% 6.5% 5.9% 5.3% 6.4%
Africa, N. Korea, & Area not specified 7.9% 2.5% 2.0% 1.6% 2.3%
DOTS World Total 100.0% 100.0% 100.0% 100.0% 100.0%
Thaiknd’s exports |hdustrial countries 54.4% 58.2% 57.4% 56.5% 56.5%
United S tates 19.4% 22.3% 21.7% 21.3% 20.3%
Japan 15.2% 13.7% 14.1% 14.7% 15.3%
W estem Europe 16.9% 19.0% 17.9% 16.7% 17.3%
C anada, Australia, New Zeakhnd 2.9% 3.2% 3.7% 3.7% 3.6%
Eastem Europe 1.0% 0.8% 0.9% 1.0% 0.9%
EastAsha 36.4% 32.0% 32.0% 33.9% 33.7%
ChnhaManknd 3.0% 3.2% 3.2% 4.1% 4.4%
ChhaHong Kong 5.9% 5.1% 5.1% 5.0% 5.1%
Thdonesi 2.4% 1.8% 1.7% 1.9% 2.1%
Korea 1.8% 1.1% 1.6% 1.8% 1.9%
Mahysh 4.3% 3.3% 3.6% 4.1% 4.2%
Philippies 1.2% 1.4% 1.6% 1.6% 1.8%
Vietnam 0.9% 1.1% 1.0% 1.2% 1.2%
S ingapore 11.1% 8.6% 8.7% 8.7% 8.1%
0 thers 5.7% 6.3% 5.7% 5.5% 5.0%
South Asia 1.3% 1.3% 1.5% 1.7% 1.7%
M iddle East + A fganistan 3.4% 3.4% 3.5% 3.0% 3.3%
W estem Hem ishere 1.1% 1.5% 1.3% 1.5% 1.7%
A frica, N. Korea, & Area not specified 2.4% 2.7% 3.3% 2.3% 2.3%
DOTS World Total 100.0% 100.0% 100.0% 100.0% 100.0%

Source: MF DOTS Q irection of trade statistics)
Note :South Ask hcludes Pakistan, Nepal hdea, SriLanka, Bhutan, Bangldesh, and M aldves.

21




Table 4 C ssification of Comm odities: Korea

No.

@A) Commodities

6)

€©)

Korea EPT {GEC No., nam e) 1995=100

Korea PPTHGDA No, nam e) 1995=100

—

M ining products

2 M hihg products

2 M ning products

2 |Processed m arne products 3011 Processed m arhe products 30112 Processed m arine products
3 P hstic Products 30532 P bstic Products 3082 P hstic Products
4 |Nonm etallic m heral products 306 Nonm etallic m heral products 309 Non—m etallic m heral products
5 |lon & steel 30711 fron & steel 3101 fron & steel
6 |Nonferrous metals & rehted prinary |3072 Nonferrous m etals & relted prim ary 3102 Basic non—ferrous m etal products
7 |[Fumiture 3141 Fumiture 3171 Fumiture
8 [Footwear 30233 Footw ear 3032 Footw ear
9 |Hand tools & general hardw ear 3081 Hand tools & general hardwear 3113 Hand tools & general hardw ear
10 |Electricalmachhery & apparatus 310 Electricalm achiery & apparatus 313 Electricalm achhery & apparatus
11 Precisibn hstrum ents 312 Precisibn mstrum ents 315 Precisibn hstrum ents
12 |Sports & kisure goods 3143 Sports & kisure goods 3173 Sports & kisure goods
13 [Musical nstrum ents 3142 Musical instrum ents 3172 Musical nstrum ents
14 |Rubber products 30531 Rubber products 3081 Rubber products
15 |G eneralpurpose machinery 3091 G eneral purpose m achihery 3121 G eneral purpose m achhery
16 Specilpurpose machhery 3092 Specil purpose m achinery 3122 Specilpurpose machinery
17 |Radb, TV & comm unicatibn equim ent 311 Radb, TV & communication equipm ent 314 Radb, tekvisbn & communicatbn equpment
18 Transport equipm ent 313 Transport equipm ent 316 Transportatbn equipment
19 |Apparel 3022 Apparel 3025 Apparel
Note:See Appendix 3 for the chssification of Japanese i ports used to cakukte the valie of f.

Tablk 5. Regressions of Export Prices on Exchange Rates : Korea

No. Comm odities > alsSD2k) | £ a(PY,2k | ¥ aGUR2k) [R squared D W P-valie
1 M inhg products 1.006 % 0.055 0.097 0.48 2.04 0.05
2 Processed m arine products 0.820 kk 0.690 k% -0.189 0.63 2.17 0.28
3 P hstic products 1.110 sk 0.161 -0.091 0.67 1.74 047
4 Nonm etallic m heral products 0.965 % 0.368 ** -0.266 kx 0.77 1.82 0.64
5 Tron & steel 0.638 *xk -0.385 k% -0.120 0.54 1.28 0.12
6—1 [Nonferrous m etals & relted prin ary 0.061 0.234 0.333 0.37 2.45 0.31
6—2 |Nonferrous metals & rehted prin ary 0.528 % 0.000 0.000 0.31 2.38 0.77
7 Fumiture 0.828 % -0.098 -0.092 0.51 1.86 0.32
8 Footwear 1.024 %k 0.076 -0.109 0.63 1.74 0.08
9 Hand tools & generalhardw ear 0.556 * 0.321 0.114 0.47 2.23 0.82
10 |Electricalm achiery & apparatus 0.779 *k 0.159 k% -0.010 0.83 2.27 0.17
11 [Precision hstrum ents 0.852 sk 0.375 % -0.105 0.74 2.16 0.59
12 [Sports & kisure goods 1.142 %k 0.399 * -0.314 048 1.56 0.86
13 [Musical nstrum ents 0.999 sk 0.128 -0.063 0.65 2.36 0.95
14 |Rubber products 1.231 %% 0.382 *xk -0.385 kx 0.69 2.15 0.53
15 |G eneralpuipose m achhery 0.966 *kk 0.129 -0.034 0.84 2.85 0.87
16 |Specilpurpose m achiery 0.803 kk 0.088 -0.009 0.80 251 0.09
17 [Radb, TV & communicatbn equipm ent 0.586 %k 0.219 ** -0.049 0.67 2.19 0.92
18 |Transport equipm ent 0.730 %k 0.073 0.245 % 0.84 2.68 0.16
19 [Apparel 1.124 % 0.158 * -0.088 0.82 2.30 0.21
Avg.lexcl 6-1) 0.837 0.177 -0.057
S.d. excl 6-1) 0.274 0.221 0.170

xS tatistically significant at the 5% kevel
*Statistically significant at the 10% level

Note:The P-valie is the marghal significance kevelof the F-statistic testing for the restrictions on the param eters due
to the specification of the degree of the polynom &] and due to the end-pont constraint on the polynom &l See Johnston
(1984, pp. 352-358).
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Tabk 6. Korea’s Exports by Comm odity and Destihation &, avg. over 1998-2001)

No. Comm odities US/W C+HK)/W | US+C+HK)/W JP/W

1 M inihg products 6.8 33.0 39.8 35.2
2 Processed m arhe products 13.2 0.8 14.0 56.3
3 P hstic products 5.7 40.6 46.4 6.3
4 |Nonm etallic m neral products 12.1 20.2 32.3 20.1
5 Tron & steel 16.2 26.3 42.5 16.7
6 Nonferrous m etals & related prin ary 7.3 36.7 44.0 11.9
7  |Fumiture 26.2 5.6 31.9 28.5
8 |Footwear 17.9 27.0 449 21.6
9 Hand tools & generalhardw ear 20.9 6.4 27.3 12.9
10 |Elkctricalm achinery & apparatus 229 14.9 37.8 10.2
11 |Precisbn hstrum ents 19.9 11.3 31.2 15.3
12 |Sports & kisure goods 30.5 154 459 224
13 |Musical hstrum ents 36.3 11.8 48.1 14.9
14 |Rubber products 21.2 2.8 24.0 2.6
15 |G eneral purpose m achhery 18.9 12.1 31.0 8.6
16 |Specialpurpose m achiery 154 23.8 39.1 6.1
17 |JRadib, TV & comm unication equipm ent 27.5 13.9 414 6.8
18 |Transport equipm ent 21.2 1.7 22.9 1.2
19 |Apparel 47.6 3.8 514 20.9

Source: OECD htemational Trade 1 Goods S tatistics www.oecd.org).

Table 7. Regressbns of Price—Exchange Rate Correlations on Exporting D estination Ratios :Korea

depedent varible constant US/W; (CHHK) /Wi [JPyW; R squared
m ) 02355 | ooy | poosy | oooin | 007
o ] Ol O e I
o [mhoeh honel | B | o) | aooony | ooy | 03201

Note: S tandard errors are h parentheses.
*x Statistcally significant at the 5% lkevel
* Statistically significant at the 10% kevel
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Tabk 8. Price-Exchange Rate Correlations and the Value of f:Korea

No. Comm odities fi
1 M inig products 60.2% 1.006 0.055 0.951
2 Processed m arine products 24.4% 0.820 0.690 0.130
3 P bstic products 3.7% 1.110 0.161 0.949
4 Nonm etallic m heral products 5.0% 0.965 0.368 0.596
5 Tron & steel 2.4% 0.638 -0.385 1.023
6—2 Nonferrous m etals & relted prin ary 27.2% 0.528 0.000 0.528
7 Fumiture 14.4% 0.828 -0.098 0.926
8 Footw ear 44.5% 1.024 0.076 0.948
9 Hand tools & generalhardwear 16.4% 0.556 0.321 0.235
10 Electricalm achiery & apparatus 14.0% 0.779 0.159 0.619
11 Precision instrum ents 28.7% 0.852 0.375 0478
12 Sports & kisure goods 22.3% 1.142 0.399 0.743
13 Musical instrum ents 20.7% 0.999 0.128 0.871
14 Rubber products 5.5% 1.231 0.382 0.849
15 G eneral purpose m achiery 5.8% 0.966 0.129 0.837
16 Special purpose m achinery 8.9% 0.803 0.088 0.715
17 Radib, TV & communication equipm ent 19.4% 0.586 0.219 0.367
18 Transport equipm ent 5.7% 0.730 0.073 0.657
19 Apparel 41.8% 1.124 0.158 0.966
Group A Avg (£>0.40) 1.051 0.096 0.955
Group B Avg. (£10.40) 0.846 0.188 0.658

Note:See Appendix 3 for the chssification of Japanese i ports used to cakulte the value of £
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Appendix 3. Japan’s fby C omm odity

Code Comm odities d((l)?nTe(;t;} ©) Exports| G) Tnports| (1) - @) + B) {(If): Q(S))Jré%)}
M ining products
0611-011 |Ton ores 60 29 365,191 365,222 100.0%
0611-012 [Non—ferrous m etallic ores 11,595 2,615 416,873 425,853 97.9%
0621-011 |Lin estone 135,936 1,807 891 135,020 0.7%
0621-019 [0 ther m aterils for ceram ks 49,060 2,101 58,653 105,612 55.5%
0622011 |Graveland quarrying 323,654 546 18,730 341,838 5.5%
0622-021 |Crushed stones 474951 820 8,697 482,828 1.8%
0629-099 [0 ther non—m etallic ores 9,613 6,567 70,119 73,165 95.8%
0711-011 |Cokng coal 0 0 340,990 340,990 100.0%
0711-012 |Steam coal lignite and anthracite 39,267 44 275,660 314,883 87.5%
Total 1,555,804 2,585,410 60.2%
Processed m arine products
1113-011 |Frozen fish and shellfish 2,067,207 24,758 1 1,160,575 3,203,024 36.2%
1113-021 [Salted, dried or sm oked seafood 792,687 10,353 67,270 849,604 7.9%
1113-031 |Bottlkd or canned seafood 151,547 1,675 12,853 162,725 7.9%
1113-041 [Fish paste 549,830 3,732 0 546,098 0.0%
1113-051 |Fish oiland m eal 30,640 2,062 24,409 52,987 46.1%
1113-099 [0 ther processed seafood 1,229,773 19,169 274,683 1,485,287 18.5%
Total 1,539,790 6,299,725 24.4%
P Bstic products
2211-011 [P kst filn s and sheets 2,044,255 230,749 131,486 1,944,992 6.8%
2211-012 |P kst phtes, pipes and bars 838,233 70,681 31,953 799,505 4.0%
2211-013 [Foam ed phstic products 534,943 12,632 7,314 529,625 1.4%
2211-014 |hdustral phstic products 3,283,105 123,262 11,215 3,171,058 0.4%
2211-015 [Renforced phstic products 496,252 14,512 9,153 490,893 1.9%
2211-016 |P lstic contahers 1,084,740 34,371 41,640 1,092,009 3.8%
P hstic tabl ware, kitchen ware and other
2211017 |househoH artikes 518,913 5,494 28,212 541,631 5.2%
2211-019 |0 ther phstic products 1,424,587 4,311 110,371 1,530,647 7.2%
Total 371,344 | 10,100,360 3.7%
Non—m etallic m heral products
2511-011 [Sheet ghss 114,989 15,260 35,183 134912 26.1%
2511-012 |Safety ghss and m ultibyered ghss 469,840 7,462 15,530 477,908 3.2%
2512-011 |G lss fber and ghss fber products, n.e.c. 252,023 30,784 21,375 242,614 8.8%
2519-091 |G kss processing materils 330,482 158,384 27876 199,974 13.9%
2519-099 |0 ther ghss products, n.e.c. 488,564 50,534 58,938 496,968 11.9%
2521-011 [Cement 512,157 13,439 7,147 505,865 1.4%
2522-011 |Ready m xed concrete 1,828,394 698 0 1,827,696 0.0%
2523-011 |Cem ent products 1,485,139 1,016 8,984 1,493,107 0.6%
2531-011 [Pottery, chiha and earthenware for construction 267,986 5,922 12,255 274,319 4.5%
2531-012 [Pottery, china and earthenware for industry 425,193 96,624 9,105 337,674 2.7%
2531-013 |Pottery, chiha and earthenware for hom e use 259,068 27,096 47,223 279,195 16.9%
2599-011 |C ky refractories 242,040 25412 17,518 234,146 7.5%
2599-021 |0 ther structuralchy products 263,282 4,649 2,655 261,288 1.0%
2599-031 |Catbon and graphite products 200,745 74,152 12,845 139,438 9.2%
2599-041 [Abrasive 164,704 39,460 5,939 131,183 4.5%
2599-099 |M iscelaneous ceram i, stone and chy products 959,352 56,019 119,506 1,022,839 11.7%
Total 402,079 8,059,126 5.0%
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Tron and steel
2611-011 [P ig fron 1,329,794 3,042 13,536 1,340,288 1.0%
2611-021 |Ferro albys 172,837 25,234 117,544 265,147 44.3%
2611-031 |Crude steel (converters) 2,718,015 0 0 2,718,015 0.0%
2611-041 |Crude steel ekctric fumaces) 1,268,491 2,861 493 1,266,123 0.0%
2612-011 [Scrap fron 0 26,517 24,972 0
2621-011 |Sectbn steel ordhary stee) 386,369 36,413 1,785 352,241 0.5%
2621-012 |Steelphte Ordhary steel 468,344 47,454 32,145 453,035 7.1%
2621-013 [Steelstrp rdnary steel 2,090,407 | 231,331 65,583 1,924,659 3.4%
2621-014 |Steelbar rdnary stee)) 380,050 4,839 887 376,098 0.2%
2621-015 |0 ther hot rolled steel Ordhary steel 368,723 118,696 8,085 258,112 3.1%
2621-016 [Hot rolled steel (special steel 1,647,858 | 226,919 28,728 1,449,667 2.0%
2622-011 |Steelpies and tubes ©rdhary steel) 560,621 104,043 9,412 465,990 2.0%
2622-012 |Steelpies and tubes (spechlsteel) 294,562 91,961 5,317 207,918 2.6%
2623-011 [Cold-finished steel 2,687,259 309,725 59,237 2,436,771 2.4%
2623-021 |Coated steel 1,487,280 | 295,085 31,115 1,223,310 2.5%
2631-011 |Forged steel 158,976 1,481 1,031 158,526 0.7%
2631-012 [Cast steel 125,548 0 0 125,548 0.0%
2631-021 |Cast iron pipes and tubes 140,425 2,228 66 138,263 0.0%
2631-031 [Castmaterals (ron) 846,897 1,475 10,778 856,200 1.3%
2631-032 [Forged m ateriaks (iron) 461,929 4,116 899 458,712 0.2%
2649-011 [Tron and steelshearig and slittihg 1,332,384 0 0 1,332,384 0.0%
2649-099 |0 ther iron or steelproducts 169,315 7,854 12,988 174,449 7.4%
Total 424,601 [ 17,981,455 2.4%
Basic nonferrous m etals and rekhted prin ary
2711-011 |C opper 308,090 66,243 47,095 288,942 16.3%
2711-021 [Lead and Zic (nc. regenerated lead) 178,343 6,370 13,925 185,398 7.5%
2711-031 |Alm hum (nc. regenerated alm fum ) 576,074 19,365 526,962 1,083,671 48.6%
2711-099 |0 ther non—ferrous m etals 623,614 100,414 | 829,346 1,352,546 61.3%
2712-011 [Non—ferrous m etal scrap 0 8,938 113,384 104,446 108.6%
2721-011 |Electric wires and cables 1,006,850 176,455 | 227,733 1,058,128 21.5%
2721-021 |0 ptical fber cables 281,398 157,445 26,145 150,098 17.4%
2722-011 |Rolled and drawn copper and copper albys 491,410 147,241 27,500 371,669 7.4%
2722-021 |Rolked and drawn alm ium 1,151,583 129,998 36,631 1,058,216 3.5%
2722-031 [Non—ferrous m etal castigs and forghgs 961,326 2,710 714 959,330 0.1%
2722-041 [Nuckar fuels 210,954 0 4,706 215,660 2.2%
2722-099 |0 ther non—ferrous m etal products 432,460 125,779 117,256 423937 27.7%
Total 1,971,397 7,252,040 27.2%
Fumiture
1711-011 W ooden fumiture and fixtures 1,249,247 35,980 262,043 1,475,310 17.8%
1711-031 |Metallic fumiture and fixtures 924,921 6,846 97,868 1,015,943 9.6%
Total 359911 2,491,252 14.4%
Footwear
2319-011 [Rubber footwear 52,622 720 135,847 187,749 72.4%
2319-021 [P lstic footwear 123,841 1,833 113,940 235,948 48.3%
2411-011 [Leather footwear 298,248 2,836 126,779 422,191 30.0%
Total 376,566 845,888 44.5%
Hand tools and generalhardw ear
2899-033 |Cutlery and tools 313,210 55,748 50,506 307,968 16.4%
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Electricalm achihery and apparatus
3411-011 |G enerators 187,725 107,558 25,206 105,373 23.9%
3411-012 |Ekctric m otors 1,095,722 214,033 141,005 1,022,694 13.8%
3411-021 [Rely switches and sw itchboards 3,033,969 | 699,551 145,322 2,479,740 5.9%
3411-031 [Transfom ers and reactors 302,397 90,978 69,484 280,903 24.7%
3411-099 |0 ther hdustrialheavy ekectrical equipm ent 873,042 387,549 238411 723,904 32.9%
3421-011 |Ekctric lightihg fixtures and apparatus 841,979 62,786 57,630 836,823 6.9%
3421-021 [Batteries 729,931 447,731 44,104 326,304 13.5%
3421-031 [Ekctric bubs 409,485 77,957 31,583 363,111 8.7%
3421-041 [W irhg devices and supplies 640,508 | 263,446 109,798 486,860 22.6%
3421-051 |Ekctricalequim ent for htemalcom bustin 1,974,300 175,458 17,196 1,816,038 0.9%
3421-099 [0 ther electrical devices and parts 1,604,226 | 1,129,520 432,681 907,387 47.7%
Total 1,312,420 9,349,136 14.0%
precisibn nstrument
3711-011 [Camera 635,005 221,258 84,810 498,657 17.0%
3711-099 [0 ther photographic and optical nstrum ents 646,974 | 402,304 166,321 410,991 40.5%
3712-011 [Watches and cbcks 379,444 134,661 220,841 465,624 47.4%
3719-011 |Professbnaland scientific hstrum ents 103,676 3,007 202 100,871 0.2%
5719-021 [ thal hsauments, testhg machhe, measurie |y 409 414 | 350,488 | 243877 | 1,295,803 18.8%
3719-031 [M edical hstrum ents 829,800 159,641 380,297 1,050,456 36.2%
1,096,348 3,822,303 28.7%
sports and kisure goods
3911-011 [Toys 1,095,649 199,732 189,730 1,085,647 17.5%
3911-021 |Sporting and athletic goods 494,919 46,180 195,762 644,501 30.4%
Total 385,492 1,730,148 22.3%
Musical nstrum ent
3919-011 |M usical nstrum ents 253,051 83,071 44,372 214,352 20.7%
Rubber products
2311-011 [T ires and hner tubes 940,176 335,505 52,935 657,606 8.0%
2319-099 |0 ther rubber products 1,718,573 192,330 70,309 1,696,552 4.4%
Total 123,244 2,254,158 5.5%
G eneral purpose m achihery
3011-011 [Boikrs 627,747 33,029 4,521 599,239 0.8%
3011-021 [Turbines 650,651 220,962 117,209 546,898 21.4%
3011-031 |Enghes 1,210,394 | 227,005 24,121 1,007,510 2.4%
3012-011 [Conveyors 1,158,608 168,442 29,953 1,020,119 2.9%
3013-011 |Refrigerators and air conditbnig apparatus 998,215 124,654 34,389 907,950 3.8%
3019-011 [Pum ps and com pressors 1,936,469 | 484,810 123,178 1,574,837 7.8%
3019-021 [Machhists’ precisbn tools 844,472 270,063 51,135 625,544 8.2%
3019-099 |0 ther general ndustrilm achinery and equipm ent 2,096,944 323,929 79915 1,852,930 4.3%
3031-011 [Metalmolds 1,604,471 171,583 33,696 1,466,584 2.3%
3031-021 [Bearings 955,925 296,183 54,003 713,745 7.6%
3031-099 |0 ther generalm achihes and parts 1,059,472 244,777 97,826 912,521 10.7%
Total 649,946 [ 11,227,877 5.8%
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Specilpurpose m achhery
3021-011 |M hing, civilengheering and construction machnery| 2,084,726 521,273 59,750 1,623,203 3.7%
3022-011 |Chem icalm achhery 845,374 138,088 64,279 771,565 8.3%
3023-011 |Ihdustrial robots 767,809 346,474 3,199 424,534 0.8%
3024-011 |Metalmachie tools 1,775,504 459,601 59,065 1,374,968 4.3%
3024021 |M etal processhg m achinery 724,439 158,594 24,738 590,583 4.2%
3029-011 |Agriculturalm achery 582,392 26,335 21,846 577,903 3.8%
3029-021 [Textik machhery 628,936 301,625 45,866 373,177 12.3%
3029-031 |Food processig m achiery 443,624 149,046 53,872 348,450 15.5%
3029-041 [Sem conductor m akihg equipm ent 1,528,604 883,806 221,628 866,426 25.6%
3029-091 [Sawm ill wood working, veneer and plywood 98,605 50,336 8,717 56,986 15.3%
3029-092 |Pub equipm ent and paper m achihery 58,688 11,359 5,108 52,437 9.7%
3029-093 |Printing, bookbinding and paperprocessig 666,207 192,459 54,696 528,444 10.4%
3029-094 |Casting equim ent 108,550 24,301 4,448 88,697 5.0%
3029095 |P hstic processig machinery 531,486 179,152 19,596 371,930 5.3%
3029-099 |0 ther specil ndustrialm achhery, n.e.c. 793,902 711,399 81,599 164,102 49.7%
Total 728,407 8,213,406 8.9%
Radb, TV and comm unicatibn equipm ent
3211-011 [Ekctric audb equim ent 1,550,115 414,746 268,657 1,404,026 19.1%
3211-021 [Radb and televisbn sets 521,313 167,842 342,117 695,588 49.2%
3211-031 |Video recording and phyback equim ent 1,358,655 969,999 123,909 512,565 24.2%
3212-011 |Househol elkctric applances 3,173,171 171,250 193,755 3,195,676 6.1%
3311-011 |Ekectric computhg equim ent@ah parts) 5,147,097 454,177 860,055 5,552,975 15.5%
3311-021 |Ekctric com putihg equipm entlaccessory 4,636,875 | 2,359,071 | 2,141,412 4,419,216 48.5%
3321-011 [W ired comm unication equim ent 1,641,502 185,222 280,407 1,736,687 16.1%
3321-021 [Radib comm unication equipm ent 4,856,325 139,438 63,694 4,780,581 1.3%
3321-099 |0 ther comm unication equipm ent 343,596 41,571 25,171 327,196 7.7%
3331-011 |Applied electronic equipm ent 2,099,435 574,255 194,676 1,719,856 11.3%
3332-011 |Ekctric m easurhg hstrum ents 1,517,370 696,171 299,468 1,120,667 26.7%
3341-011 |Sem iconductor devices 1,207,751 849,583 180,883 539,051 33.6%
3341-012 | htegrated circuits 5,329,455 | 2,889,775 | 2,014,388 4,454,068 45.2%
3359-011 |Electron tubes 521,693 235,306 35,692 322,079 11.1%
3359-021 |Liquid crystaldevices 1,453,661 231,615 107,668 1,329,714 8.1%
3359-031 |Magnetic tapes and discs 344,908 250,737 67,431 161,602 41.7%
3359-099 |0 ther ekctronic com ponents 9,205,994 | 1,853,006 582918 7,935,906 7.3%
Total 7,782,301 | 40,207,451 19.4%
transportaibn equim ent
3511-011 [Passengermotor cars 12,157,018 | 5,671,791 789,914 7,275,141 10.9%
3521-011 [Trucks, buses and other cars 2,453,242 729918 16,775 1,740,099 1.0%
3531-011 [Two-wheelm otor vehicles 629,180 528,914 27,439 127,705 21.5%
3541-011 |Motor vehick bodies 1,857,133 12,305 11,783 1,856,611 0.6%
Ihtemalcom bustibn enghes for m otor vehicles and 4839 149 996.340 94391 4.007.193
3541-021 |parts O ’ k YD 2.4%
3541-031 |Motor vehick parts and accessoris 16,162,719 | 1,939,470 277,080 | 14,500,329 1.9%
3611-011 |Steelshis 1,312,886 | 1,075,614 6,480 243,752 2.7%
3611-021 [Shis except steelships 32,203 14,207 13,237 31,233 42.4%
3611-031 |Ihtemalcom bustion engies for vessels 526,330 142,135 4,858 389,053 1.2%
3611-101 |Repair of ships 233,707 45,247 20,340 208,300 9.7%
3621-011 |Rolling stock 380,978 39,575 8,624 350,027 2.5%
3621-101 |Repair of rollng stock 430,108 0 0 430,108 0.0%
3622-011 |A ircrafts 673,788 235,684 549,577 987,681 55.6%
3622-101 |Repair of aircrafts 184,704 8,201 12 176,515 0.0%
3629-011 |Bicycks 218,098 55,973 65,093 227,218 28.6%
3629-091 [Transport equipm ent for ndustrialuse 520,075 114,993 5,644 410,726 1.4%
3629-099 |0 ther transport equipm ent, n.e.c. 147,183 236 1,150 148,097 0.8%
Total 1,892,397 | 33,110,288 5.7%
Apparel
1521-011 |Woven fabric apparel 2,054,973 14,724 | 1,152,505 3,192,754 36.1%
1521-021 |Knitted apparel 985,354 14,495 | 1,017,295 1,988,154 51.2%
1522-099 [0 ther wearhg appareland cbthhg accessories 185,998 9,186 250,276 427,088 58.6%
1529-011 [Bedding 187,323 2,169 120,311 305,465 39.4%
1529-099 [0 ther ready—m ade textik products 369,680 8,012 141,750 503,418 28.2%
Total 2,682,137 6,416,880 41.8%

Source:The 2000 hput-output tables besed on the 1995 ones reported by the M histry of Econom y, Trade and
hdustry (n m illion yen)
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