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Abstract

This study examines the effects of changes in the exchange rate of the U.S. dollar on the trade
balances of three oil-exporting countries, Iran, Venezuela, and Saudi Arabia. An exchangerate
pass-through model is applied to allow changes in the exchange rate of the dollar to affect prices
of traded goods. We found that changes in the effective exchange rate of the dollar pass
through partially to these countries import prices. For the export prices, under the floating
exchange rate system depreciation of the dollar was found to cause export prices of these
countries (except Saudi Arabia) to rise. While changes in the exchange rate of the dollar
influence these countries' trade balances, the long-run trade balance adjustments seem to follow
different patterns and time profiles.
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1. Introduction

The adjustment pattern of a nation's trade baance in response to changesin its exchange rate
has been one of the most controversid issuesin the internationa trade literature. The unprecedented
dramatic swings in the exchange rate of the US dollar during the 1980's sparked a new wave of interest
inthisarea. Numerous empirica studies were launched to examine the causes of the duggish response
of the U.S. nomind trade deficit to the continuous depreciation of the dollar ance the first quarter of
1985, Deyak et al. (1990), Hooper and Mann (1989), Koch and Rosenswieg (1988), Krugman and
Baldwin (1987), Mann (1986), Meade (1988), and Moffett (1989).1

According to the standard textbook view, a depreciation of the deficit nation's currency vis-a
vis atrade-partner's currency immediately raises the relative-price of imports with little or no declinein
volume. Therefore, the trade baance deteriorates, assuming that the initia trade balance was zero.
Over time, the volume effect comes to dominate the relative-price effect and the trade balance
improves. This pattern of trade baance adjustment is commonly referred to asthe " J-curve effect. The
J-curve effect presupposes the ‘Marshdl-Lerner condition’ that price eadticities of demand for imports
and exports sum to greater than unity. In addition to the adticity condition, another equdly crucid
prerequisite for the J-curve effect to take place is the currency denomination of import and export
contracts, Magee (1973). If an exporter or importer uses aforeign currency in hisforeign trade
contracts, his revenue or cogts in terms of domestic currency will be immediady affected when the
exchange rate changes. On the contrary, if he uses his own currency, a change in the exchange rate will
leave his revenue or costs unaffected.

Theoretica explanation of the choice of invoicing currency was pioneered by Magee (1973,
1974), McKinnon (1979), and Magee and Rao (1980) and followed by Mevin and Sultan (1990),
among others. Although only afew theoretical studies exist on thisissue, empirica examinations are
even fewer.?

In the absence of an internationa currency, internationa contracts must be denominated in
terms of the domestic currency of one nation. In the case of many primary commodities, such as
minerds, agricultura products, and crude ail, internationd contracts are dmost universaly denominated
inasngle currency (e.g., the U.S. dollar) independent of the nation of residency for buyer and sdler.
Despiteits pivotd role as a catalyst in the transmission of changes in the exchange rate to the trade
balance, it was not until early in the 1970s that most European countries began to collect data on the
invoicing currency. Today, information on invoicing currency is avalable for most European countries
and for Jgpan. Thereis, however, little rdiable currency information on the rest of the world, including

1 During the 1985:1-1988:11 period, about three years, the trade-weighted average value of the dollar
measured against the currencies of G-10 countries declined by over 42 percent. Despite this precipitous declinein
the dollar's value, the U.S. nominal trade deficit continued to rise from $ 23.38 billionsin 1985:1 to $ 42.47 billionsin
1987:111.

2For instance, empirical investigations on the currency denomination of international contracts for the UK,
Italy, and the European Union have been carried out by Carse, Williamson, and Wood (1980), Basevi, eds., (1987),
and Leuvensteijn (1994), respectively.



the United States.

The invoicing currencies for the European countries and Japan, as well as estimates for the
other countries, have been tabulated by Page (1981), Tables 1 and 2. In addition, data on the invoicing
currency of trade for six mgor indudtriaized countries in 1988 have been compiled by Tavlas and
Ozeki (1991), Table 3. Some features of the invoicing currency of trade from these tables are
noteworthy. Firgt, for dmos dl of the countrieslisted in Table 1, the share of own currency used in
invoicing exports is grester than the corresponding figure for invoicing imports, see columns 4 and 8.
This phenomenon could a so be observed in the 1988 data, Table 3, columns 1 and 3. Second, the
currencies of large countries are used more than those of smal countries in denominating internationd
contracts. For ingtance, more than haf of the world trade, 54.8 percent, is priced in terms of the US
dollar, Table 2, column 33 Findly, very little trading isinvoiced in the currencies of developing
countries.

Nonetheless, the studies that investigate the exchange-rate responsveness of developing
countries trade balances focus on changes in the exchange rates of the domestic currencies of these
countries, see Bahmani-Oskooee (1984, 1986). A serious drawback with these sudiesisthefallureto
recognize that many developing countries currencies are inconvertible. Thisfact makesit impossible
for these currencies to be chosen as an invoicing currency or as ameans of internationa payments.
Moreover, the mgor portion of these countries’ exports are primary commodities which are
traditionaly invoiced and paid for in terms of the U.S. dollar. For instance, 85 percent of exports from
developing countries are invoiced in terms of the US dollar, Table 1. Consequently, variaionsin the
exchange rates between the US dollar and mgor currencies are expected to influence the trade
bal ances of these countries.

Among mgor commodity groups crossing nationa boundaries, petroleum invoicing currency is
the most homogenous of al. Indeed, 100 percent of trade involving crude ail isinvoiced in terms of the
U.S. ddllar, afigure even greater than the corresponding one for exports from the U.S,, 98 percent,
Table 1. Inaddition, for the OPEC members, export of oil has been more than 90 percent of their total
exports over the last two decades. These are distinct criteriathat pull together oil exporting countries
whose foreign trade predominantly invoiced in US dollars. Consequently, the explicit account of the
invoicing currency makes these countries suitable candidates for trade baance adjustment
investigations. Consdering the limited amount of data of interest for some of these countries, | have
chosen agroup of countries by a process of dimination. This group of countries, heregfter cdled the

3 Table 1 shows that the U.S., German, and British shares of exportsin their own currencies are greater than
their share of importsin foreign currencies. For instance, the estimated figure of the share of U.S. exportsinvoicedin
dollarsis 98 percent, while the share of itsimportsinvoiced in other currenciesis only 15 percent, (1 - 85%). For
countries with ahigh sharein world trade, share of their own currency in invoicing exportsis very high, except for
Japan. Specifically, only 2 percent of exportsto Japanisinvoicedin Y en, whereas 93 percent invoiced in dollars.

Table 2 suggests that whiletotal U.S. exports account for 11.7 percent of world exports, the dollar's sharein
world exportsis 54.8 percent. Hence, if the dollar's share in world exportsis adjusted for the U.S." own exports, [54.8 -
(54.8 x 11.7%)], 48.4 percent of the use of the U.S. dollar is accounted for by its potential use asa"third- country
currency," or as “vehicle currency,” see Magee and Rao (1980).



"study group countries," conssts of Iran, Saudi Arabia, and Venezuela, three mgor oil exporting
countries out of the five founding members of OPEC, two from the Middle East and one from the
western hemisphere.

The rest of the paper is organized asfollows. Section 2 develops the modd and estimation
methodology. Section 3 provides a summary of empirica results. Section 4 contains the conclusions
and policy implications.

2. Modd and Estimation M ethodology

The volume of a country's imports depends on two independent variables: real income and
relaive prices (import prices divided by the domestic prices of import substitutes), where a degree of
subdtitutability between imports and domestically produced goods is assumed. Similarly, demand for a
country's exports is defined as afunction of the trading partners real income and the ratio of export
pricesto the price level of the importing countries. In addition, because exchange rate variations
change the actud price paid or received for traded goods, causing adjustments in quantities traded, it is
necessary to incorporate an exchange rate variable in the demand equations. Thus, the import and
export demand relationships can be expressed as.

M% =f{ Y, (PM; / PDM; ), E } )
Xditzh{ W, (PXi / PFM;; ), E } )

where M9, is the quantity of imports demanded by country i, Y, isthe red income of country i, PM; is
the import prices by country i, PDMV; is the domestic prices of import substitutes of country i, E isthe
exchange rate (foreign currency units per unit of domestic currency), X¢ is the quantity of exports
demanded by the trading partners, W isthe trading partners real incomes (computed as weighted
averages across trading partner countries), PX; is the export prices by country i, and PFM isthe foreign
price index (computed as weighted averages of the price indexesin trade partner countries).

The model will be estimated for the ability of relationships over both the Bretton Woods fixed
exchange rate period and over the current floating rate period. The distinction between the two
exchange rate regimes is made to account for the infrequent, but potentidly important devauations
during the former system and more frequent fluctuations in the current exchange rate regime.

Our immediate concerns are the theoretical foundations of these relationships and the validity of
the functiona forms employed for (1) and (2) as well as problemsinvolved with their estimation.

2.1 Smultaneity Problem

The estimates of the price eadticities of demand for imports and exports derived from equations
(2) and (2) can be biased and incons stent because of simultaneity between prices and quantities. Such
estimates are weighted averages of the true adticities of demand and supply, rather than estimates of
the price dadticity of demand. More specificdly, smultaneity implies correlaion between the
determinant variables in an equation and the error term.  Such a correlation would violate one of the



basc conditions for the use of the Ordinary Least Squares (OLS) technique for the estimation of the
single import and export demand equations, see Kmenta (1986).

In deding with trade flow andysis, it has been traditiond to ignore the supply sde of exports
and imports by making an assumption that the price eadticity of supply isinfinite. In other words,
import and export prices have been consdered exogenous to any given country. This assumption has
been adopted, not because a nation's export supply dadticity isinfinite, but because of the fact that it is
one of many suppliers.

Severd different arguments have been made to support the exogeniety assumption. Murry and
Ginman (1975) refer to firms operating a less than full-employment capacity, implying that the industry
supply curve will be horizonta before the full-capacity production leve isreached. Also Warner and
Kreinin (1983) employ import pricesin terms of foreign currency in order to apply the OLS estimation
technique.

Despite the procedures mentioned above in support of the exogeniety of import and export
prices, heterogeneity of manufactured commodities and imperfect competition alow different market
pricesto exist for amilar, but not identica, products in the market. In addition, the existing empirica
evidence suggests that, being concerned with the market shares following a prolonged overvauation of
the home currency, exporters do exercise a certain degree of control over prices. For the group
countries, given the high proportion of ail in tota exports and the invoicing currency, export prices are
expected to respond, to some extent, to changes in the exchange rate of the US dollar. Moreover, the
oil industry in these countries is heavily dependent upon many imports used asinputs. Theincreased
cost of imports, following adepreciation of the US dollar, is expected to add sgnificantly to the overal
cost of production and trigger arisein export prices. Asaresult, the treatment of import and export
pricesin this sudy is not based on the assumption of infinite price dadticity of supply. Reather, the
gppropriate procedure is to formulate a complete model, including import and export supply functions.
Thus, specification of separate price equations serves to iminate the problem of smultaneous equation
biasin the sngle-equation estimation.

Following Moffett (1989), we congder explicit price equations in addition to the demand
equations for imports and exports. These equations are expected to reflect the dynamic impact of
changes in the exchange rates and supply conditions on the price of traded goods.

2.2 Exchange Rate Pass-through

Exchange rate pass-through reflects the degree by which anomina devauation trandatesto a
red devaluation. That is, with asuccessful pass-through, the relative price change will be substantia
and the adjustment costs will be borne by the importers* Enough empirica evidence exists to suggest
that exporters react to changes in the exchange rate by adjusting their export pricesin terms of their

4 Hooper and Mann (1989:1) define the pass-through as the partial derivative of theimport price with
respect to the nominal exchange rate in amodel that relatesimport price to the exchange rate and other variables.
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domestic currencies in order to limit increases in the foreign currency prices of these products.®

Theinetiain improvement of the U.S. nomind trade deficit following the dragtic decline
of the dollar from its 1985:1 peak intensfied researchers attention over the mark-up pricing behavior of
trade partners. For ingtance, the study by Hooper and Mann (1989:1) suggests that for U.S. imports of
manufactured goods, on the average, 40 to 50 percent of the decline in the nomina exchangerateis
absorbed by foreign firms (cutting profit margins) in order to minimize the losses of market sharein the
United States. This study aso concludes that Japanese firms apparently absorb a higher proportion of
exchange rate fluctuaions into their profit margins on saes to the United States than they do on their
salesto other countries. Also, Moffett (1989) examines the degree of exchange rate pass-through and
its sengitivity to estimation sample periods during 1967:1-1987:1V for the U.S. import prices. The study
suggests that the degree of exchange rate pass-through has been continudly declining over the three
sub-periods, 1967:1-1980:1, 1967:1-1985:1, 1967:1-1987:1V. But, in generd, the degree of exchange
rate pass-through, 53 percent over the entire period, is not much different from that found in smilar
studies®

The study on pricing to market across destination countries by Gagnon and Knetter (1990),
however, does not provide much support for the view that foreign exporters tend to exercise pricing to
market toward the U.S. more than to other destinations, and Japan and Germany do more pricing to
market than other source countries. The study aso acknowledges the sharp differencesin pricing to
market behavior across source countries.

The study group countries internationd transactions are not different from those of industria
countries given that their export receipts and thus their potentia foreign expenditures are entirely in U.S.
dollars. It would seem plausible that changes in the exchange rate of the dollar will pass through to their
import and export prices. That is, the U.S. dollar exchange rate and prices, in terms of U.S. dollars,
may not be gatisticaly independent of each other and should not be utilized as explanatory variablesin
a angle-equation demand function.

The modd, therefore, is afour-equation representation of prices and quantities of merchandise
imports and exports. Prices or supply equations are included in addition to demand equations, which
have traditionaly been used by themsalves to study trade flows.” The modd will be estimated in two
sages. Fird, prices of imports and exports, in terms of U.S. dollars, are estimated from some
explanatory variables, including the exchange rate of the U.S. dollar, variables representing supply

5The price discrimination in international trade that istriggered by exchange rate movements has been
referred to as "pricing to market," Krugman (1987).

6 Other researchers have focused more on the timing of exchange rate pass-through. Koch and
Rosenswieg (1990) concluded that, unlike the presumption by the standard J-curve theory which callsfor arapid
response of import prices, it takes alag exceeding one year before U.S. import prices react significantly to changesin
the dollar'svalue. These results support the growing evidence of unusually long delays (from the viewpoint of J
curvetheory) in U.S. import price pass-through. In addition, astudy by Deyak et. al. (1990) suggests that the lag
from achange in exchange rates to changes in import pricesis approximately two years.

" For amore explicit rationale for this modeling see Ahluwalia and Hernandez-Cata (1975), Winters (1976)
and especially Hooper (1976).



conditions and competitive factors. Second, the prices of imports and exports derived in the first stage
with other variables, such as an activity variable, condtitute factors which determine quantities of imports
and exports. Thus, the effect of changes in the exchange rate on the merchandise trade bdance is
alowed to appear in two consecutive

phases. Firg, thelong-run impact of exchange rate fluctuations on the prices of the traded goods,
the pass-through effect, is estimated. Second, the transmission of changes in the exchange rateis
followed through the impact of changesin the red exchange rate on the trade balances®

Following Krugman and Badwin (1987:1), Hooper and Mann (1989:1), and Deyak €. d.
(1990), merchandise import and export prices could be expressed in the following functiona forms;

PM; = f (PFM, E,) 3
PX;,=h (PDM,, E ). 4

The import and export prices are assumed to be negatively related to the exchange rate (foreign
currency units per dollar) and pogtively related to wholesale price indexes in foreign countries and at
home, respectively.®

The study of the U.S. trade flows for the 1958-1985 period by Deyak et. d. (1990) suggests
that the impact of quantity variables over import and export prices are not significantly different from
zero. Also, Krugman and Badwin (1987:1), by usng quarterly data from 1977:11 through 1986:1V,
suggest that there does not appear to be any significant effect of U.S. aggregate demand on import
prices.’® Moreover, Haynes and Stone' s (1983b) estimates of the supply of imports and exports for
the U.S. and U K., suggest that more appropriate specification of aggregate supply behavior isa
supply-price not a supply-quantity specification. Given the lack of empirica support for the sgnificance
of aquantity variable, neither scae variables nor import-export quantities will be incorporated in the
group countries price equations.

For estimation purposes, the equations will be used in their log-linear form.! Moreover, to

8 For adirect relationship between changes in the exchange rate of the dollar and the trade balance, see
appendix A.

® This presumption is consistent with the empirical estimates of the price elasticities of demand for imports
of manufactured goods by the U.S., Moffett (1989).

10 A partial list of studiesthat have addressed the transmission of changesin nominal exchange rate to
trade balance through import pricesincludes: Stern, Baum, and Greene (1979); Haynes, Hutchinson, and Mikesell
(1986); Gerald, Nicholas, and Peter (1987). Also, these studies suggest no evidence of lagsin the effect of real
expenditure (GDP+IM-EX) on imports reaching beyond one quarter. That is, the income effect works much more
quickly than the price effect.

1 Despite its economic properties, such that estimated coefficients are interpreted as el asticities with
respect to corresponding variables, log-linear form brings some restriction into the model. For example, log-linear
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capture the timing and magnitude of the impact of changes in the exchange rate, as well as domestic and
foreign prices, on import and export prices alag structure will be imposed on the explanatory variables.

ml m2

0 0

LnPM="y+a a.LnPFMy+q a.iLnEk; + K )
i=0 i=o
81 32

LnPX;=*,+a d. LnPDM; + @ d. LnE; +< (6)
i=0 i=0

where |4 and <t are the stochagtic disturbance terms assumed to be identically and independently(i.i.d)
disgtributed with zero mean and constant variances. The predicted prices of imports and exports aong
with other independent variables congtitute explanatory variables of the quantity equations. In the
meantime, should the impact of exchange rate changes on the import and export prices turn out to be
inggnificant, the proxies of import and export prices (import and export unit-vaue indexes) will be
utilized in the quantity equations. This Stuation is percelved to be the more likely case for the Bretton
Woods system as exchange rate and the group countries export unit values remained amost constant.
Findly, the quantity equations could be written as follows:

LM% =$,+$,LnY, +$,Ln (PM; / PDM)), + , (7)
Ln X% = (o + G LnW + G Ln (PX / PFM), + ., (8)

where ,, and ., are the stochagtic disturbance terms assumed to be identically and independently(i.i.d)
digtributed with zero mean and constant variances. Because the relative prices enter directly into
equations (7) and (8), the signs and magnitudes of $, and (,, are the question to which we turn next.

2.3 Relative Prices

When the relative prices are used in alog-form demand equation for imports, the own-price
eladticity is congrained to be equa in magnitude but opposite in Sgn to the domestic subgtitutes price
eladticity of demand for import. Anaogoudly, in the case of the export demand equation, export price
elagticity would be equa in magnitude but opposite in ign to the foreign price dadticity. This condraint,
however, is questionable on severd grounds:. First, even amodd that assumes that the true values of
the eadticities with respect to the prices of import goods and domestic subgtitutes are equd in absolute
vaue should dlow the estimated dadticities with respect to the price indexes, the import unit vaue
index, and domestic price index to differ because of the methodologicd differencesin the way these
indexes are congtructed. Second, since the full impact of changes in the exchange rate on import price
and domestic price are expected to occur over time, it is quite conceivable that the pattern of dynamic
influence--lag digtribution--will be different. As such, some studies have investigated the vdidity of
goplication of the rlative price in internationd trade analysis. Murray and Ginman (1975), by using

demand for importsimpliesthat i) importers will respond in proportion to arise or afall in the explanatory variables,
andii) elasticities will remain unchanged during the given range for each explanatory variable.
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unadjusted quarterly datafor Canada covering 1950 through 1964, concluded that the relative price
specification of the traditiona import demand moded is ingppropriate for estimating aggregate import
demand parameters. Also, there are other studies which rglect composite relative price variables.
Augustine and Afifi (1987), in an effort to specify and estimate appropriate import demand functions for
thirty developing countries over the 1960-1982 period, concluded that consumers tend to respond
fagter to changes in the price of domestic goods than to equal changes in import prices. Warner and
Kreinin (1983) estimated import and export demand functions for most industria countries and for 15
LDCs by separating the relaive price variable into three components. domestic price, import pricein
foreign currency, and exchangerate. Ther results suggest that in most countries, it does not gppear
judtified to employ a composite relative price variable, snce separation into its components yields more
accurate results. Moreover, Since an import price index based on unit values and a domestic price
index may refer to different pointsin time, it is ingppropriate to impose homogeneity through the use of
relative price varidbles. Given the vdidity of these arguments, separated prices will be adopted as
follows

LnM% =$,+$, LnY; +$, LnPM, + $; Ln PDM;, + ,, 9)
LnX% = G+ G LnW;+ GLnPX; + GLnPFM;, + (10)

Equations 5 and 9 together describe aggregate imports market and (6) and (10) describe aggregate
exports markets. The estimates of the real income coefficients are expected to be positive and those of
the import and export prices, negative. Except for the volume and associated price, the remaining
variables are assumed exogenous. Furthermore, the model abstracts from other related issues such as
monetary adjustments, changes in interest rates, and capitd flows.

2.4 Static vs. Dynamic Modelsand Lag Structure

Although most traditiond studies are based on equilibrium assumptions, they are prone to
serious specification problems. Indeed, if imports and exports fall to adjust ingantaneoudly to their
long-run equilibrium levels fallowing a change in any of the factors that influence their behavior, then the
estimates of the price and real income eagticities would be biased and inconsistent.

The equilibrium model has been adapted by Augustine and Afifi (1987) and Khan (1974).
Augusdtine and Afifi conclude that, on an annud basis, a datic equilibrium modd may be judtified.
Similarly, Khan's study of 15 developing countries for 1951-1969, on an annud bas's, shows that for
both import and export equations, a smple equilibrium formulation is adequate, where for both imports
and exports the estimated adjustment period in response to changes in any explanatory variable is one
year (the interval between observations).

The recent empirica research on the trade flows, however, provides convincing evidence on
the duggishness of the response of trade flows to price changes, Deyak et. d. (1990), Meade (1988)
and Koch and Rosenswieg (1990). In the presence of imperfect information, product differentiation,
adjustment costs and other market imperfections, adjustment of the dependent variable to changesin its
explanatory variables may not be instantaneous. That is, the quantities of import and export demanded



a each given rdative price and red income may not be identica with the actua quantities traded.

A smple gpproach for modeling a dynamic trade relationship would be aframework of a
distributed-lag modd, as the effect of an explanatory variable on the dependent variable could be
digtributed acrosstime. We provide two popular rationades for the geometric-lag distributed modd:

1) The "adaptive expectations mode," which assumes that the actua quantity of imports, M, is
afunction of, let us say, the expected vaue of X at timet+1, X',,;. Thisrdaionship and itsauxiliary
hypothesis about expectation formation could be written as

M =" +$X 1 + 5 (11)
(X1 - X' = (1-8)(X, - X)) (12)

where , is a stochastic disturbance term with zero mean and congtant varianceand 0 # 8 < 1.
2) the "partiad adjustments model," which assumes that the desired level of imports at timet,
M",, isalinear function of some explanatory variable X, as

M*t =" Xt (13)

Clearly, the values of M", are not directly observable, but we assume that imports adjust to the
difference between the desired level of imports and its actual level in the previous period:

(M- Myy) = (1-Q(M’; - M) +1 (14)

where |4 is a disturbance term with zero mean and congtant variance, (1- () isthe speed of adjustment
and 0# ( < 1. Successive substitution of X, for X, in the adaptive expectations model and M, for M",
in the partid adjustments mode! yield a geometric-lag distributed model, with an infinite number of lags.

The lag effects are necessary in circumstances where production and delivery take time and
inditutiond or sructurd rigidities prevail. A plausble microeconomic justification for the lags, however,
isthe fact that they represent short-run supply inelasticity due to the limits on the speed at which trade
flows respond. The lag effects and their magnitudes depend on avariety of factors, including trading
countries behavior over the choice between profit margins and market shares. Unfortunately, thereis
no theoretica basis for gpplication of any specific lag model. Therefore, the timing, the lengths, and the
pattern of adjusmentsin the lag effects remain to be determined by empirica investigation. To this end,
we adopt dynamic quantity equations as follows:

ml m2
o] o

LnMY% =$,+ $, LnY, +ad b LnPMy+Q bsLnPDM + ,, (15)
i=0 i=0
611 82

Lnx4 = Gt GLnW + g g:i LnPX, +a ggiLn PFM; + ., (16)
i=0 i=0

Among the different distributed-lag models, geometric-lag models are awkward for the purpose
of trade flow andyssfor the following reasons
Frdg, the infinite number of lags implies that the effects of explanatory variables on dependent

10



variables extend indefinitely into the past and that the coefficients decline a a congtant rate such that the
vaue of digant lags eventudly become negligible. That is, the geometric-lag models assume that the
largest effect of any changes in the explanatory variables occursin the initid periods, and declines
geometricaly over time. Although gpplication of the Koyck transformation procedure resolves the
problemsinvolved with estimation of the infinite-lag variables, an infinite number of lagsis not appeding
on theoretica grounds. Second, the Koyck transformation restricts adjustments of dependent variables
to beidentica for the changesin the past vaues of dl independent variables. As Magee (1975) argues,
there is, however, no reason to believe that a dependent variable respondsin an identical way to
changes in independent variables.

A number of studies have concluded that the lag responses of imports and exports are likely to
be quite different depending on the explanatory variable which causes the response. A modd that
dlows different time periods in which a dependent variable responds to changes in independent
variablesisthe polynomia distributed-lag specification. Further, this model assumes that the weights of
lagged-terms follow a polynomia of agiven degree. The polynomid distributed-lag modd alows not
only for the choice of an gppropriate number of lags, but also for a degree of polynomid aswell as
beginning-end point restrictions. The selection of these features, however, remains to be determined
amply by application of some statistical procedures. The polynomid distributed-lag modd of the
imports as afunction of exchange rate, E, for instance, could be written as follows:

m
M="+$Q W Ei+,  (=012.,m). (17)
i=0
Also, digtribution of the lag coefficients could be well gpproximated by
W, = (8 + 8,it + 8, + 8;° +....+8,P) (18)

where p is the degree of polynomia and m isthe number of lags. To make each of the weights W,
W,,..., W,, liedong afourth degree polynomia curve, then

W, = 8, + 8,i* + 8,i* + 8,i° + 8,i* (19)
By subgtituting (19) into (17), the polynomia lag becomes

Me=""+$[8) E + (8o + 81 +8,+83+8,)E, + (8 + 28, + 48, + 985 + 168, )E;,

+ ...+ (8¢ + M8, + NP8, + N8, + N8, )Erry + 1, (20)
which could be smplified as

M =" +$(8oZo + 8,21 + ... + 8,Z,) + . (21)
where

Zo=E+E,+..+Eq,
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Zy=Ea+ 2B, + ..+ mE,

Zo=Ey+ 2%+ + MEo,

To ded with the esimation of lag length and degree of polynomiad, most sudies assume a
second degree polynomia with head and tail point restrictions? In this study, unlike other studies, the
number of lags and the degree of polynomia are not restricted to an assumed number. A two-step
procedure is adopted in order to dedl with the determination of the lag length and the degree of
polynomid:*3

Fird, to test for the length of lag, the estimation of each equation is started with the maximum
possible number of lags of each independent variable without any congtraint imposed on the lag
digtributions. For ingtance, for the import price equation, contemporaneous vaues of the exchange rate
and industria countries wholesale price variables plus eight (m') and four (n') lagged-terms of each
independent variable, respectively, are incorporated into the equation. When the estimated coefficients
of the far-end lags are found insignificant, these terms are dropped from the equation and the estimation
is continued with m'-1 and n'-1 lagged-terms on the right-hand side. The process of estimation is
continued until no more indgnificant far-end coefficients emerge. In addition, to choose among smilar
results, the sgn and significance leve of the coefficients of the independent varigbles, aswel asthe
goodness-of-fit, are taken into consideration.

Second, to determine an appropriate degree of polynomid, with the lag length determined in the
previous step, estimation of (21) is begun with afairly high degree of polynomid, say, p° which could
be equa to (m-1). The degree of polynomid is reduced by one whenever an inggnificant coefficient is
encountered for the highest degree polynomid, the far-end Z.. The processis continued until the first
sgnificant coefficient is found.

2.5 The Effective Exchange Rate of the U.S. Dollar

A key issuein ng theimpact of changes in the dollar's value on the group countries trade
flows and, consequently, on their merchandise trade balances, is to determine which measure of dollar
exchange rate to employ. The choice of a specific measure of the exchange rate of the dollar should be
moativated by the nature of the trade flows being investigated. In examining the effect of changesin the
exchange rate of the dollar on a bilaterd trade between the U.S. and Germany, for instance, the most
appropriate measure of the dollar would be its price relative to the Deutsche mark. However, when

2 Deyak et. al. (1990) assume a second degree polynomial with an end point restriction. The far-end zero
constraint was imposed on the assumption that the economic impact of lags would at some point reach zero.
Kmenta (1971) and Johnston (1984), however, do not recommend the use of end-point restriction on the grounds that
the regression model gives no information about the behavior of the lag variables outside the model.

¥Thejoint estimation of the lag length and degree of polynomial is a problematic matter and it is not fully
resolved in the literature.
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andyzing the impact of changes in the exchange rate in amultilatera trade framework, no sngle bilatera
exchange rate could adequately reflect changes in the dollar's value. In effect, the dollar may changein
varying degrees againg any number of individud floating currencies. Thus, aweighted average of dl the
bilateral changes, effective exchange rate, isrequired to reflect the true change in the exchange vaue of
the dollar. Severa possible weights can be used in caculating the average and, correspondingly, each
currency can have severd effective exchange rates.'

Studies dedling with dollar exchange rate indexes, such as Pauls (1987) and Anderson et. d.
(1987), suggest that no single measure of the weighted-average exchange rate index is appropriate for
the trade flow analysis under different circumstances of commodity groups or trading partner countries.

The weight assgned to each foreign currency in an index should reflect the importance of that
currency with respect to the economic problem being andyzed, Magee and Rao (1980). Therefore,
for investigating the degree of exchange rate pass-through, an invoicing-currency-weighted exchange
rate index should be used. Such an index explicitly accounts for the invoicing currency of trade and
alows us to obtain a better estimate of the degree of exchange rate pass-through. Unfortunately,
however, lack of sufficient information on the invoicing currency of trade has made it impossible to
construct such anindex. In the past, researchers have relied on trade-weighted exchange rate indexes
ingead. In this study, we examined a few effective exchange rate indexes and we found that the
Federal Reserve Board's trade-weighted-average index of dollar value outperforms the others. For
details on thisindex, see Appendix B.

3. Summary of Empirical Results

This section presents the mgjor empirica results. Table4 isaligt of estimates of the long-run
exchange rate eladticity of import prices. Columns 1, 2, and 3 diplay the estimates obtained from
regressions over the entire period, the Bretton Woods, and post-Bretton Woods periods, respectively.

Edtimates of the long-run exchange rate eagticity of import-price are al negative and, except
for Saudi's import-price over the Bretton Woods period, Satisticaly sgnificant. The dadticity estimates
range from -0.53 to -0.82 and are settled around -0.75. The time period in which import prices
respond to changes in exchange rates differs between the fixed and flexible rate regimes. During
1960:1-72:111, import prices responded to changes in exchange rate of the dollar dmost immediatdly,
while for the 1971:1V-86:111 period, such aresponse takes place within four quarters. The relatively
duggish response of the import price during the floating rate system could be mainly attributed to the
uncertainty involved with the exchange rates, such thet, a any given time, the next movement of the

4 To mention only afew, the Federal Reserve Board (FRB), the Morgan Guaranty Trust Company (MG),
and the International Monetary Fund (IMF) construct somewhat different indexes of the effective exchange rate of
thedollar. The path in which any dollar index moves could be significantly affected by the choice of currencies
included, weights applied to each currency, and by accounting for inflation. For instance, between 1980:111 and
1985:1, the FRB's measure of the dollar appreciated by more than 83 percent. At the sametime, the Federal Reserve
Bank of Cleveland's (FRBC) measure rose asjust over 78 percent. However, from 1985:1 to 1986:111, while the FRB
index depreciated by about 31 percent, the FRBC index showed that the dollar depreciated by only 9 percent, and
that depreciation offset considerably much less of the dollar's previous appreciation.
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exchange rate was unpredictable for traders.

Table 5 illugtrates the estimates of the long-run exchange rate eadticities of export prices.
Except for Saudi Arabia, estimates of the long-run exchange rate elagticity of export-price are dso
negative and Satidicaly sgnificant. Saudi Arabias export-prices remain unresponsive to changesin the
exchange rate for al of the time periods of estimation. The exchange-rate dadticity results could be
highlighted in different words. Table 6, which is generated from Tables 4 and 5, shows the exchange
rate pass-through figures for the post-Bretton Woods period. During the post-Bretton \Woods period a
10 percent depreciation of the dollar, for instance, would have caused import prices expressed in
dollarsto rise by 7.6 to 7.8 percent in the group countries, leaving a 2.4 to 2.2 percent export price cut
to be borne by exporters who invoice in terms of currencies other than the U.S. dollar. In contrast, the
same amount of depreciation of dollar leadsto a2.5 to 2.2 percent rise in the export prices of Iran and
Venezuela, and zero percent in Saudi Arabia.

In generd, datistical results support a partial exchange rate pass-through to the group countries
import prices of 76-78 percent. With regard to the export prices, however, a distinction should be
made among importing countries because of their domestic currencies. For the United States, for
ingance, ariseinitsimport prices from Iran, Venezuda, and Saudi Arabiafollowing a 10 percent
depreciation of the dollar would be 2.5, 2.2, and O percent, respectively. For countries other than the
U.S,, on the other hand, the change in their import prices would be 10 percent less than the figures for
the U.S. of -7.5, -7.8, and -10 percent. Thefiguresfor Saudi Arabiaimply that since this country's
export price does not respond to changes in the exchange rate of the dollar, the domestic currency
price of imports for countries other than the U.S. fals as much as the depreciation of the dollar.

Clearly, the pass-through of depreciation of dollar to export pricesis ill partia as Iran and Venezuda
adjust their prices up by only 2.5 and 2.2 percent, respectively. Whether this responseis the result of
risng margina cost of production caused by higher import input prices for the oil industry in these
countries or by mark-up adjustment is not known from our results. But clearly, the magnitude of export
price responsesis considerably less than necessary to keep these countries export prices congtant in
terms of internationd purchasing power.

The way in which export prices adjust fully to changes in the exchange rate of the dollar is quite
amilar to the adjustment pattern of import prices--except for Saudi Arabia whose export price remains
insengtive to changes in the exchange rate of the dollar. This result, however, may be interpreted as
Saudi Arabias strategy toward absorbing fluctuations in the exchange rate of the dollar, what came to
be known as this country’ s price moderation to maintain a greater market share than other crude
exporters.

Table 7 and 8 illudtrate estimates of the long-run price eadticities of demand for imports and
exports. In generd, unlike the results obtained from the estimation of imports and exports price
equations, the results of demand equations are less satisfactory, as 50 percent of the etimates are
inggnificant and some with unexpected sgns. One could, however, easly distinguish the cross-country
differences in the long-run price eadticities of demand for imports and exports. The sum of the long-run
price dadticities of demand for imports and exports exceeds unity for Iran only, for the post-Breton
Woods and entire periods. The short run dadticities, not shown here, are dl smdler than the long-run
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eladicities, aresult which is consistent with those of previous studies.™ Export demand equations from
Iran and Venezuela estimated over most of the time periods display the expected negative Sgns; in
particular, they are sgnificant for the entire period (Table 8). In contrast, the estimates of the long-run
price dadticity of demand for Saudi's exports are sgnificant with postive sgns over dl of thetime
periods. Overdl, our results suggest that the group countries, like many other developing countries, are
heavily dependent upon imports so that their price eadticities of demand tend to be low, giving support
to the 0 cdled *dadticity pessmism’ view of devauation.

Edtimates of the exchange rate dadticities of import and export prices aswell as of price
eladticities of import and export demands can be used together to show the magnitude of adjustment
and time it takes for the trade balances to adjust in response to changes in the exchange rate. In doing
90, firg the Sign, magnitude, and duration of the impact of changes in the exchange rate of the dollar on
import and export prices are considered; second, the induced quantity responses are taken into
account.

During the Bretton Woods period, quantities of imports and exports by Iran and Venezuda
remained unresponsive to changes in reative prices, therefore, changesin import prices reman
responsible for the adjustment of the nomina trade balances. In this period, depreciations of the U.S.
dollar have caused trade baances of Iran and Venezuela to decline dmost immediately through higher
prices of imports, while they exerted no impact on Saudi Arabias trade balance. However, during the
post-Bretton \Woods era, Iran seems to be the only country whose import and export prices, aswell as
quantities, were ingrumentd in transmitting the influence of the exchange rate to the trade balance. That
is, this country's trade balance deteriorates initidly up to 4 quarters after depreciation of the dollar and
improves theregfter. For Venezuela, the initid deterioration takes alonger time (6 quarters) and, more
importantly, the trade balance does not improve after the initial decline as quantities do not respond to
changesin price. Saudi Arabias trade baance adjustsin away smilar to that of Venezuedla's. The
trade balance declines initidly (up to 4 quarters) because of higher import prices, yet, it falls to improve
as the quantity of imports does not respond to changesin price. In sum, while changes in the exchange
rate of the dollar do influence these countries trade balancesin terms of U.S. dollars, the balances
follow different adjustment patterns and time profiles. In addition, each country's trade baance follows
different adjustment patterns under the fixed and flexible exchange rate regimes. Specificaly, this sudy
suggests a mixed result in which the J-curve effect was observed in one out of the three countries, Iran.
The results are consstent with those of other studiesin the literature. Edwards (1989) surveysthe
effects of thirty-nine * cases of devauations carried out by developing countries in the 1960's through
the 1980's on the current account, output and other variables. The study suggeststhat, in 41 percent of
the cases, a devauation reduced the current account balance in the first year after devauation and, in
many of these cases, it did improve the trade balances after three years had elgpsed. Goldstein and
Khan's (1985) survey of the literature provides evidence of the effectiveness of exchange rate changes

15 Goldstein and Kahn (1985) in a survey of the empirical literature of the trade flow of a number of
devel oped nations suggest that, in general, long-run elasticities (greater than two years) are approximately twice as
much as short-run elasticities (0-6 months). Furthermore, the short-run elasticities generally fail to sum to unity while
the long-run el asticities almost always sum to greater than unity.
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while the degree of effectiveness varies across naions.

Edtimates of red income eladticities of demand for imports and exports as a measure of red
income linkages are illugtrated in Tables 9 and 10. The estimates reved expected (positive) sgns and
most of them are datistically sgnificant. Red income eadticities during the post-Bretton Woods period
are greater than the corresponding figures in the Bretton Woods period. For Saudi Arabia, for
instance, real income eadticities of demand for imports were 1.06 and 2.14 for the Bretton \Woods and
post-Bretton Woods periods, respectively. This differential suggests that during the post-Bretton
Woods period, the shares of increases in real income spent on imports were greater than those in the
previous period. In other words, over time, as economies grow, they become more interdependent.

During the post-Bretton Woods period, except for Iran, the group countries rea income
eladticities of demand for imports are greater than dadticities of demand for exports from these
countries, see column 3 Tables9 and 10. That is, the proportion of income growth spent by the group
countries on imports of manufactured and semi-manufactured commodities from industrid countriesis
greater than the corresponding figure spent by the industrial countries. The adticity figures, taken as
measure of interdependency, imply that, over time, the group countries have become reatively more
dependent on imports from industria countries than have industria countries for imports of oil from the
group countries,

Edtimates of the long-run import-price dadticity of the industria countries wholesde prices are
illugtrated in Table 11. The dadticity of import-price with respect to industrial countries wholesdle
pricesisamost unity. Thisfesature isrobust across the group countries and over dl of the time periods.
That is, over aperiod not exceeding two quarters, the group countries import pricesrise virtualy as
much astheindudtria countries wholesae prices do. Hence, depending upon the share of importsin
the group countries GDP, arisein the industrid countries wholesde prices leadsto inflation in the
group countries. Given that during thel970's and 1980's the ratio of the oil-exporting countries
imports to GDP was around 20 percent, a5 percent increase in the industria countries wholesale
prices would have resulted in a1 percent rise in the group countries price level.

Table 12 illustrates the estimates of the long-run export-price elagticities with respect to the
group countries wholesale prices. All of the estimates carry positive signs and they are Satidticaly
ggnificant. The results suggest that the export prices of the group countries are, in the long run,
reflective of changes in domestic wholesde prices of these countries. Although the latter result should
be interpreted with caution, it is justifiable to suggest that price levelsin trading countries are linked to
each other. In other words, for open economies, inflation in each country can be a domestic or globa
phenomenon.

4. Conclusion

The present sudy examines the effects of changesin the exchange rate of the U.S. dollar onthe
merchandise trade balances of three oil exporting countries, Iran, Venezuela, and Saudi Arabia. By
adapting an exchange rate pass-through modd, both price and quantity equations of traded goods of
these nations are estimated. Quarterly data are utilized for the period of 1960 through the 1980's. The
modd alows changes in the exchange rate of the dollar to affect the price of traded goods, and changes
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in price to influence the quantity of imports and exports. The mode is estimated over the fixed and
floating exchange rate periods. The study suggests that:

1) Changes in the effective exchange rate of the dollar pass partidly to these countries import
prices. For instance, a 10 percent depreciation of the dollar during the post Bretton Woods period
caused import prices expressed in dollars to rise by 7-8 percent, leaving 2-3 percent to be borne by
exporters of non-dollar denominated commodities.

2) During the fixed rate period, export prices of these countries remained unaffected by
infrequent but mgor realignment of exchange rates. In contrast, under the floating rate system, a 10
percent depreciation of the dollar, for instance, caused export prices of Iran and Venezuelato rise by
2.5 and 2.2 percent, respectively. During this period, Saudi Arabias export price, however, remained
as stable as it was during the fixed rate period. Clearly, the export price dadticity figures indicate that
Iran and VVenezuda have increased their prices to partidly offset the decline in the vaue of the US
dollar. Consequently, industrid countries have shifted their demand away from Iran and Venezudain
favor of Saudi Arabiawhenever there has been arisein the price of ail. With regard to these countries
export price drategies, the resultsindicate that Iran and Venezuda are primarily price maximizers, while
Saudi Arabiais concerned more with its market share, an outcome consistent with the "absence of a
unified OPEC policy” view.

3) Overdl, price dadticities of demand for imports are very low. Thisindicates that the group
countries, like many other developing countries, are heavily dependent upon imports. This observation
gives support to the o caled ‘ eadticity pessmism’ view of devauation.

4) While changesin the exchange rate of the dollar do influence these countries trade balances,
each country's trade balance follows a different adjustment pattern. Specificaly, the sudy suggests the
J-curve effect for one country out of three (Iran). Furthermore, responses of trade balances to changes
in the exchange rate are not the same under the fixed and flexible exchange rate regimes.

5) The estimates of the red-income eadticities of demand for imports and exports are dl
sgnificant with the expected signs. The estimates indicate the red-income linkages and the magnitudes
by which shocks to income in one nation can affect the trade partner nation’ s trade balance.

6) The estimates of the long-run import and export price eadticities with respect to domestic
price levels support the existence of an automatic price adjustment mechanism between the trading
nations.
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Description and Sour ces of Data

Annud and quarterly data series for the 1960 through the 1980s were taken from the following
SOUrces:

International Financial Satistics, IMF, various monthly issues and the Y earbooks.
International Financial Statistics, Supplement on Trade Satistics, IMF, No. 4, 1982 and No. 15,

1988.

International Financial Satistics, Supplement on Exchange Rates, IMF, No. 1, 1981 and No. 9,
1985.

International Financial Satistics, Supplement on Price Satistics, IMF, No. 2, 1981 and No. 12,
1986.

International Financial Satistics, Direction of Trade Satistics, IMF, various i ssues.

Satistics of Foreign Trade, Organization for Economic Cooperation and Development (OECD),
SeriesA, B and C.

International Trade Statistics, United Nations, Y earbooks.

Federal Reserve Bulletin, The Board of Governors of the Federa Reserve System, various issues.

ENDNOTE 1

For most developing countries, time series data for some variables such asred GDP, import unit
vaue indexes, or wholesae prices are either not available on quarterly basis or they are discontinued.
Quarterly data series utilized in this study were generated from annua data series by applying "PROC
EXPAND PROCEDURE," SASETS User's Guide, Verson 6, First Edition, 1988. The expand
procedure converts time series from one sampling interval or frequency to another, from higher
frequency to lower one and vis-a-versa. By default, the procedure fits cubic spline curves to the non-
missing vaues of variablesto form continuous-time gpproximations of the input series. Output series are
then generated from the spline gpproximations.

ENDNOTE 2

Unit value indexes do not represent actud transaction prices but an estimated average va ue per
physica unit of acommodity category a the time of ddivery. The unit value index should be interpreted
with caution Snce a change in the unit value index generdly involves an unknown combination of price
change, variaion in the commodity mix aswell as changesin exchangerate. Also, because of order-
ddlivery lags and the fact that some contracts are invoiced in foreign currencies, the import or export unit
va ues represent a combination of present and past contract prices (determined by unit labor cost, unit
materid cost, and the markup factor at the exporting country), and the exchangerate. Clearly,
measurement error inherent in the unit vaue index may render the statistica results lessreligble.
Nonetheless, faced with lack of actua transactions prices like many other researches, we adopt unit
vaue indexes.
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Unit value indexes are obtained from International Financial Statistics, Supplement on
Trade Satistics, IMF. The methods used in their congtruction are explained as follows.

"The datafor the Export and Import Unit Value Indexes table are obtained from nationa
sources. For some countries, indexes are compiled according to the Laspeyres formula with trade
vauesfor aparticular year asweights. For others, they are derived from the retio of avaue index and a
Laspeyres volume index resulting in a Paasche index.  Other indexes are compiled using unit values for
major export commodities derived from country value and volume data from IFS'

Appendix A

We generdize a dtatic trade-ba ance identity in order to account for the currency invoicing of
trade contracts:

TB =[P QI+ PP QP €+ P2 Q€] _ [Py Qu'+ Py’ Q® €8+ P° Q€] (A-1)

where TBY is the merchandise trade balance in terms of domestic currency, PZ, P, P,° are the
export unit price denominated in terms of domestic currency, the U.S. dollar, and a weighted average of
other currencies except the U.S. dollar, respectively, P, P.., P..° are theimport unit price with
denominations asin the exports, Q, = Q. + Q,® + Q,° is the corresponding volume of exports, Q,, =
Q.2+ Q,.* + Q.. isthe corresponding volume of imports, € is the domestic currency units per U.S.
dollar, and € isthe domestic currency units per weighted-average of mgor currencies, excluding the
U.S. dollar.

As pointed out earlier, the group countries currencies play almost no role in settling internationa
contractua obligations. The countries therefore are drictly constrained for foreign payments by their
receipts from exports. Moreover, the group countries exports are dmost entirely invoiced in dollars, no
matter where the export commodities are destined, while their imports could, conceivably, be settled in
terms of almost any convertible currency. Therefore, it isreasonable to set Q %, Q,,.%, and Q,° equal to
zero. Hence, (A-1) smplifiesto

TBY=PSQS e _[P,fQ, 5"+ P2 Q0 €. (A-2)

From (A-2), changesin the exchange rate of the U.S. dollar affect TB directly through €® and
indirectly through €°. That is, variaionsin the TBY depend, among other things, on the extent to which
the vaue of the U.S. dollar changes againgt other mgjor currencies. For instance, when the dollar
depreciates against domestic currencies of the group countries, other mgjor currencies may depreciate,
gain value, or remain unchanged againgt these currencies; i.e,, ) €® < 0, may be associated with ) €° < 0,
)eP>0, or )e’=0. Therefore, the merchandise trade balance in terms of domestic currency can
change in any direction following dollar fluctuations. Thisimpliesthat the direction of changein TBY in
response to changesin the dollar's value is ambiguous. In other words, amode of trade balance in
terms of domestic currency such as (A-2), which includes different exchange rates of the domestic
currency, isingppropriate for anayzing the impact of changesin the exchange rate of the dollar on these
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countries trade balances. The problem with TBY, however, could be resolved when TB iswritten in
terms of dollars

TB$ = I:>x$ Qx$ - [F)m$ Qm$ + I:)mo Qm0 E] (A-3)

where TB?® is the merchandise trade balance in terms of U.S. dollars, and E is the units of the
U.S. dollar per weighted average index of other mgjor currencies. When the trade balance and
exchange rate are defined in terms of dollars, depreciation of the dallar, ) E > 0, is clearly expected to
lead to deterioration of the trade balance, while appreciation does the opposite. Therefore this sudy
utilizes the dollar exchange rate and excludes the domestic currency exchange rate of the group countries
from the modd. Unlike other studies, however, the modd is structured based on explicit imports and
exports demand and supply functions. For non-structura techniques which directly modd the trade
balance as afunction of the red exchange rate and domestic and foreign scade variables see Rose and
Y ellen (1998) and Rose (1990).

Appendix B

The Federd Reserve Board's index of the weighted-average exchange vaue of the U.S. dollar is
an index of the average exchange vaue of the dollar that summarizes in one number the various
individual exchange rates of the dollar againgt currencies of the G-10 countries. The weight for each of
the 10 currencies is the 1972-76 average world trade of that country divided by the average world trade
of al 10 countries combined. The base period of theindex is march 1973, the beginning of the period of
generdized floating exchange rates sysem. The formula used to cdculate the vaue of the index a timet
is defined asfollows

10
100exp § Wi Log.R,

i=0
where R, isthe based period exchange rate of currency i divided by exchange rate of currency i at time

t, with al exchange rates expressed in U.S. cents per unit of foreign currency and W; isthe weight for
currency i. The base period exchange rates and weights are as follows:

Germany/Deutsche mark  35.548 0.208
Japan/yen 0.3819 0.136
France/franc 22.191 0.131
United Kingdom/pound 247.24 0.119
Canada/dollar 100.33 0.091
Itayl/lira 0.176 0.090
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Netherlands/guilder

Belgium/franc
Sweden/krona

Switzerland/franc

34.834

25377

22.582
31.084

Table 1. CurrenciesUsed in World Trade

(Per cent)
Share of Each Country’s Share of Each Country’s
Exportsin Importsin
Country Y ear . .
(Region) Dalars [ DM | Sterling |Own | Dollars |IDM | Sterling | Own
@ 10 @ @] 6 (6] @O |6
Canada E 85.0 0.2 10 95.0 |10 2.0
France 1979 | 116 |10.2 32 |624 | 28.7 |141 3.8 358
Germany 1980 7.2 823 15 |823| 331 (428 31 428
United Kingdom 1979 | 17.0 3.0 76.0 |76.0] 290 [90| 38.0 |38.0
United States E 98.0 1.0 10 |980| 8.0 |41 15 85.0
Japan 1980 | 61.5 19 09 |327] 930 |20 2.0 2.0
Oil Exporters E 100.0 | 0.0 0.0 50.0 |10.0 8.0 4.0
Other Developing E 85.0 0.0 15.0 720 | 7.0 4.0
Non-OECD E 85.0 20 7.0 52.0 |14.0 9.0
Developed World 548 (144 7.5 54.3 |13.9 6.9
(1979Weights)
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E: Edimate
Reproduced from: Page (1981)
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Table 2. International use of Currencies
(Percent, 1979 Weights)

Country’s Share | Currency’s | Cumulative
in World Sharein Share of
Exports Exports Currencies
Dollar 11.7 54.8 54.8
Deutsche mark 11.1 14.4 69.2
Pound sterling 5.9 7.5 76.7
French franc 6.3 6.4(a) 83.1
Netherlands gui 4.1 3.0(a) 86.1
Belgian franc 3.6 2.6(a) 88.7
Yen 6.6 2.3(a) 91.0
Swiss franc 1.7 2.1(a) 93.1
Lira 4.7 1.9(9) 95.0
Swedisn krona 1.8 1.7(a) 96.7
Schilling 1.0 0.8(a) 97.5
Danish krone 0.9 0.8(a) 98.3
Irish pound 0.5 0.3(a) 98.6
Finnish markka 0.7 0.0(a) 98.6

Reproduces from: Page (1981)
(&: usein own trade.
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Table 3. Currency of TradeInvoicingin Sx
Major Industrial Countriest

(Percent)
Exports |mports
National National
Country Currency Other | Currency Other
France 58.5 41.0 48.9 49.8
Germany 815 18.0 52.6 44.9
Italy 38.0 62.0 27.0 73.0
Japan 34.3 65.7 14.1 89.6
United Kingdom 57.0 43.0 40.0 58.0
United States 96.0 3.0 85.0 12.0

Reproduced from: Tavlas and Ozeki (1991).
1) Datafor German exports and Italian exports and imports are for 1987.
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Table4. Estimates of thelong-run Exchange Rate
Elasticitiesof Import Prices

ml nl
LnPM, =" +a a. LnPFM; +3 a. LNE; + 14

i=0

i=o

Entire B-W Post B-W
Period Period Period
Iran -0.82* -0.53* -0.78*
(-29.63) (-3.86) (-18.87)
(60: 1-86:111) (60:1-72:111) (71:1V-86:111)
Venezuda -0.80* -0.75* -0.76*
(-23.61) (-4.90) (-18.11)
(60: 1-86:111) (60.1-71:111) (71:1V-86:111)
Saudi -0.74* -0.163 -0.76*
Arabia (-15.46) (-0.727) (-13.20)
(60:1-86:111) (60:1-72:111) (71:1Vv-86:111)

* : dgnificant a the 5 percent leve; t-gatigtics are in parentheses.

Dummy variables for the fixed-floating exchange rate regimes and the oil shocks of 1973-
74 and1979-80 are incorporated to test for the stability of the intercept parameters.
The sum of the estimates of the contemporaneous and lagged coefficients of each varigble

isinterpreted as the long-run dadticity estimate.

Exchangerate is the index of trade weighted-average value of the US dollar againgt

currencies of other G-10 countries plus Switzerland (March 1973=100)

The‘RESET’ test is gpplied to detect omitted relevant explanatory variable and incorrect

specification of the regression equation.

The Durbin-Watson datistic is utilized to test for AR(1), and the Y ule-Walker estimation

technique is used whenever serid correations are detected.
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Table5. Estimates of the long-run Exchange Rate
Elasticities of Export Prices

m2 n2
LnPX,=*,+8 d..LnPDM,, + Q d..LnE, + <

i=0

i=0

Entire Period Post B-W
Period
Iran -0.270* -0.250*
(-6.00) (-4.54)
(60: 1-85:1V) | (71:1V-85:1V)
Venezuda -0.317* -0.219*
(-9.38) (-5.91)
(60: 1-86:111) | (71:1V-86:111)
Saudi -0.04 0.14
Arabia (-0.10) (0.27)
(63:1-85: 1V) | (71:1V-85:1V)
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Table 6. Percentage Changein Import and Export Pricesfrom
a 10 percent Depreciation of the Dollar

Import Price Export Price
Measured in: Measured in:
Country Dollar Other Dollar Other
Currencies Currencies
lran +7.8 -2.2 +2.5 -7.5
Venezuda +7.6 -2.4 +2.2 -7.8
Saudi Arabia | +7.6 -2.4 0 -10

31




Table7. Estimatesof thelong-run
Price Elasticity of Demand for Imports

ml m2
LnMd, = $,+$, LnY, +a b= LnPM, +a b= LnPDM,, + ,,

i=0 i=0
Entire B-W Post B-W
Period Period Period
lran -0.58 -1.23 -1.29*
(-1.69) (-0.48) (-2.25)
(61:11-86:1) | (60:11-71:111) | (73:1-86:1)
Venezuea -0.56* -0.78 -0.58
(-2.00) (-0.68) (-1.50)
(61:11-86:111) | (6L:11-71:111) | (73:1-86:111)
Saudi -0.004 -5.15* -0.54
Arabia (-0.014) (-4.07) (-1.84)
(68:1-86:11) (68:1-72:111) | (73:1-86:111)
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Table8. Estimatesof thelong-run
Price Elasticity of Demand of Exports

nl n2
|_n)(dt = (0+ (1 LnW, +é gZiLn PX..i +é g3i|—n PFM; + -,

i=0 i=0
Entire B-W Post B-W
Period Period Period
Iran -1.58* 0.288 -0.87*
(-3.96) (0.364) (-2.29)
(62:1-83:1V) | (62:1-71:111) | (73:1-83:1V)
Venezuda -0.20* -0.209 -0.124
(-2.84) (-1.23) (-1.015)
(62:1-83:1V) | (62:1-71:111) | (73:111-83:1V)
Saudi 0.85* 1.68* 1.00*
Arabia (7.39) (3.54) (7.00)
(62:1-83:1V) | (62:1-71:111) | (71:1V-83:1V)
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Table9. Real Income
Elasticities of Demand for Imports

ml m2
LnMd, = $,+$, LnY, +a b= LnPM, +a b= LnPDM,, + ,,

i=0 i=0
Entire B-W Post B-W
Period Period Period
Iran 1.16* 1.05* 1.67*
(8.87) (2.80) (3.22)
(61:11-86:1) | (60:111-71:111) (73:1-86:1)
Venezuela 1.274* 3.57* 4.49*
(3.94) (3.47) (6.61)
(61:11-86:111) | (62:11-71:111) | (73:1-86:111)
Saudi 0.92* 1.06* 2.14*
Arabia (3.99) (3.53) (6.44)
(68:1-86:11) | (68:1-71:111) (73:1-86:11)

The assumption of lag structure on the red income variable, GDP, did not improve the present
result.
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Table 10. Real Income
Elagticities of Demand for Exports

cr’wl 82
Lnxdt = (0+ (1 LnVVt +a gziLn th_i +a gsiLn PFMt_i + -t

i=0 i=0
Entire B-W Post B-W
Period Period Period
Iran 1.95* 2.22* 2.41*
(2.84) (2.38) (2.46)
(62:1-83:1V) | (62:1-71:111) | (73:1-83:1V)
Venezuda 0.25* 0.158 0.40*
(2.10) (0.611) (1.55)
(62:1-83:1V) | (62:1-71:111) | (73:111-83:1V)
Saudi 2.60* 1.31* 1.46*
Arabia (11.94) (9.28) (3.14)
(62:1-83:1V) | (62:1-71:111) | (71:1V-83:IV)

The assumption of lag structure on the red income variable, GDP, did not improve the present
result.
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Table11l. TheLong-run Import Price Elasticity

of Industrial Countries Wholesale Prices

mil ni
l|o+é aliLn H:Mt-i +é aziLn E[-i + ut

Ln PV,
i=0 i=o
Entire B-W Post B-W
Period Period Period
Iran 0.99* 1.013* 0.942~*
(107.76) (35.19) (45.29)
(60:1-86:111) (60:1-72:111) (71:1V-86:111)
Venezuda 0.987* 0.914* 0.938*
(101.75) (33.57) (44.19)
(60:1-86:111) (60:1-72:111) (71:1Vv-86:111)
Saudi 0.98* 0.724* 0.967*
Arabia (66.39) (16.22) (33.31)
(60:1-86:111) (60:1-72:111) (71:1Vv-86:111)




Table 12. The Long-run Export-Price Elagticity
of Domestic Wholesale Price!

m2 n2
LnPX,=*,+a d..LnPDM,, + @ d. LnE, + <,

i=0

i=0

Entire Post B-W
Period Period
Iran 1.76* 1.54*
(17.39) (10.17)
(60:1-85:1V) (71:1V-85:.1V)
Venezuda 1.49* 1.16*
(16.23) (10.15)
(60:1-86:111) (71:1Vv-86:111)
Saudi 2.15* 1.95*%
Arabia (16.15) (7.63)
(63:1-85:1V) (71:1V-85:.1V)

1 - For Saudi Arabia, instead of wholesale prices, the consumer price index has been utilized.
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