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ABSTRACT

This paper sttempts to provide eciimates of demand
and supply elasticities af exports of four mejor industrial
countries, viz., the USA, the UK, Ffederal Republic of Germany
and Japan, 4sing simultaneous eqguatians methods (TSLS and FIML)
and employing quarterly data for the period 1970 (1)-1983 (IV).
Dur results of long-run demand price elasticities are found to
be less than unity and are generally louer than those obtained
by other researchers. Second, our estimates of income elasticity
of demand for exports show lesser inter-coun{y variation than
those of other investigators,a finding which is in line with
Balassa's contention against a wider range of estimates for
different countries. Finally, we find that export supply is
highly sensitive to capacity growth and that the degree of
sensitivity correlates strongly positively with 'openness!
of a coun€9 and weakly negatively with its size as measured
by the GDP. This result implies that for a givan capacity,
expansion is likely to result in greater export expansion

in economies that are small and already very open.



EXPORT DEMAND AND SUPPLY ELASTICITIES FOR
SELECTED INDUSTRIAL COUNTRIES, 1970-1983

1 INTRODUCTIGN

The literature on the estimation of demand and supply
relationships in foreign trade produced during the last three
decades emphasises the estimation of demand equations., Indeed,
attempts to estimate supply equations have been so few that
Goldstein and Khan (1985), in their recent survey of empirical
literature on foreign-trade flous, open the subsection on
supply elasticities yith the remark, “Despite over thirty
years of econometric work on trade equations, it does not take
a very large table to present a reasonably comprshensive list
of existing estimates of the price elasticity of supply of
exports.“1 A similar sentiment is expressed by Haynes and
Stone (1983) who begin their paper with the comment, "Supply
behaviour in international trade has been notoriously

difficult to capture empirically.®

An even more disconcerting fact about the literature
on the estimation of foreign trade relationships concerns the
infrequency with uwhich investigators have estimated both demand
and supply equations. In the cases of import equations, the
practice of ignoring the supply equation can be justified on
the ground that in most cases an individual sountry faces a
perfectly elastic supply of its imports. A similar argument
cannot be made, however, in the case of exports. Yet only a
small number of studies have attempted to estimate both the
demand and supply equations for exports. For example, the
Goldstein and Khan (1985)Msurvey mentions only four major

studies in this category;,(1970), Goldstein and Khan(1978),
GYlfaSGn (1978), and Dunlevy (1980)02



The purpose of this paper is to prescent cstimates of
long-run elasticities of demand and suppiy for total cxports
for four major industrial countrics, namely, the iUnited States,
the United Kingdom, Japan and Federal Republic of Gecrmany.

We smploy a simultancous uvyuations approach and usc the more
recent quarterly-data covering the period 1978 to 1983 to
cstimate these elasticities. As the existing list of such

estimates is relatively short, our paper should constitute

m

welcome addition to the literature. B8y camparing aur esti-
mates with those of others, we can gat some idea of whethor
the export demand and supply elasticitics have changed

significantly over time.

Most studies emblaying the simultancous cquations
framework have relied on the single-cquation method 2f Tuwo
Stage Least Squares (TSLS). A notable ecxception in this
regard is Goldstein and Khan (1978) which uses the systems
method of Full Information Maximum Likelihood (FIML). UWe
experimented with both the methods and found that after
correcting for eutocorrelation, the FIML method fregquently
yielded coefficients with wroang signs.s Therefore, like the
majority of investigators in the arca, we chose t2 rely on the
TSLS estimatur,

In using the TSLS procedure, an 2bvious question concerns
the normalisation of eguaticns. Haynes and Stons (1383),
who estimated supply (but not demand) equatinns for exports
and imports for USA and UK using this procedure, found that
normalisation with respect to price yields better fits. In
our computational work, we experimented with both normalisations

and found the fits to be better when cquations arc normalised
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with respoct tu quantity rather than price. uWe ars not certain
what significance should be attached to this finding but

since theo issuc 2f normalisation has becn raised in the
literaturo, we find it useful to at least mentinn it.

AR final question concerns the choice of a proxy
variable to represant the production capacity in the export
supply equation. Two variables that have been used in the
literature for thkis purposc are trend incoms c.g., Goldstein
and Khan (1978) and Haynes and Stone {1983) and treand
production e.ge, Dunlevy (1980) . Once again, we experi-
mented with both variables and found that the latter parformed
better. Therafore, in the equations reported in the paper,
the production capacity is proxied by trend production.

The paper is organised as follous. In Section 2, we
briefly describe the model. In Section 3, we report our
results and compare them with those obtainad by other researchers.
Finally, in Section 4 we summarise our conclusions. The
appendix provides details regarding data sources and
definitions of variablas.

2., THE MODEL

The model we propose to estimate is familiar in the
literature and can bsc found in Goldstein and Khan {1978, 1985).
It is assumed that a country's exports arc imperfect substitutes
for the exports of other countriss so that the quantity
demanded of its exports varies inversely with its export price
relative to the rest of the world's export price. Additionally,
the export demand depands positivaly on the world income.
Formally, denoting the quantity demanded by Xd, the country's
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export price by PX, the uorld price of exports by PXUW, znd
the world income by YW, we have

d
X% =a, + a, 1In{PX/PXW) + a

o Inivd) (1)

The supply af exgoarte by thzo oountry is hypzthesised to

depund positively 9n its export price relative t~ the damestic
price and on the production capacity. Oennting the export
supply by X%, the domestic price by P and the procduction

capacity by MFa1, we hava

inXS = b+ b, In{PX/P) + b, 1n{MFGT) (2)
Finally, equilibrium requires

x& = x9 - x (3)
The hypothesised signs of the coefficients are, a1<:0 and
b1, b2, az'r e

As usuzl, ue assume that X and PX are endagenous while
the other variables are exogeneous to tha system. Eguations
(1) and (2) are estimated in the form shown by the TSLS
method for four industrial countries, namely, USAR, UK,
Japan, and Federal Republic of Germany using gquarterly data
starting from the first quarter of 1970 and ending with the
last gquarter of 1983, The endogenoues variables X and PX,
respectively, arz measurcd by the guantity and unit value
indices of aexports 2f the country in guestian, PXUW is
prioxied by the unit valuzs ingex of exports of all industrial
countrics, YW is a weighted average »f real incomzs of major
industrial countries relevant to a given exporting country
and MFGT is the logarithmic trend in prjduction 2f the
expairting country. The appendix at the end 2f the paper
describes in detail the data sources and the manner in which

some 2f 92ur variables were constructed.
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3. RESULTS

Table 1 shows the TSLS estimatcs 2f export demand and
export supply equations for the four incdustrisl countrics
considered in this study together with the valuss of impor-
tant statistics, namcly, RQ, the F~value and the Durbin-
Watsan statistic. As can be seen in this table, the estimated
price clasticities carry the expected negative sign in export
demand equations and the expected positive sign in export
supply equations for all four countries. Thoy are all faund
ts be statistically significant at the 5 per eent lavel
except for demand price in the case of UK and supply price in
the case of Japan and Foderal Republic of Germany. Estimates
of income and capacity growth (activity) elasticities have
corract signs and arc significant at the 5 per cent level in
all four cases. Judging from the value of K2 which ranges
betuwesen 0.75 and 0.95, the data used to estimate the equations
may be regarded as sxhibiting an acceptable 'goodness of fit!
for all four countries. It may be noted that our estimates
have been obtained after adjusting for autocorrelation (sese
the DW values in Table 1).

As noted in the introduction, we also estimated ths
model represented by cquations (1)-(3) by the FIML mothod
using the same set of quarterly data for the four countries.
Unfortunately, the estimated cquations exhibited the problem
of autocorrelation. Attempts to correct for autocarrelatiun
resulted in wrong signs for many 2f the coefficients. As
the FIML estimates of elasticitics (unadjusted for autocorrela-
tion) had proper signs and were statistically significant, we
have included them in Table 2 along with our 2wun TSLS results
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and those of a few other authors for purposes 2f comparison,
Mote that the estimates of Goldstein and Khan in Tab'as 2 are
based an thz FIML method, thasc of Balassa 2n the cinstant
market shares appraach, and all the rast 2n the TSLS methid,
For clarity aof prescntoeti:n, wo have separatec thoe domand andg
supoly price clasticities shoun in Table 2 from the income and
capacity gruouwth elesticities shown in Tables 3 and 4,
respectively.

Let us first consider the price elasticities 5f expart
demand for the four countries. It is evident from Table 2
that thcse elasticities vary acrass countries as well as
across studies reported here. Co2nsidering the fact that the
varisus studies are bascd aon different mcthadalogiss,
spocifications, and time perinds, this fact is hardly surprising.
Comparing our TSLS estimates with thonse of Dunlevy (1980)
whn estimated a similar spocification as ours for the perind
1957-75 or with those of Amano et al. (1981) wh> estimated
the demand gquatian using deta far the periad 1971-77, ue
sée that expirt demand has continued to be price inelastic
over time for all four cruntries. The clasticities estimated
by us are somewhat larger than thoasc 2f Dunlevy and Amann
et al. Turning to the FIML method, we find that sur estimates
are substantially smaller than thase of Goldstein and Khan
and much closer t» the verinus TSLS estimates than those of
the latter.

Our TSLS estimates of export supply elasticity are
comparable with those of the other studies shaown in Table 2,
As in mast other cases, 2ur cstimate is the highest for USA,

What is different, however, is that this estimate is not as
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large as the corresponding estimates reported by some other
authors, For exampley Goldstein and Khan (1985, obsesrve in
“their survey that ‘excluding the United States; the supply-
price elasticity for the total exports af a fepresentatiue
industrial country appsars to oe in the range of sne ta four,
The supply clasticity for US exports is probably considerably

I
i

e

her than that, perhaps evan reaching ten to tuelve. Jur

G

3

1

.3:]

ats for USA 1s obviously in contradiction with this

)
i

statement and lies well within the one-ta- four renge mentioned
by Coldstein and Khan for othar industrial countries. It

is of interest to note that as in the case of thz demand
equation, our FIML estimates of export-supply elasticity are
much smaller than those of Goldstein and Khan and are much
closer to the TSLS estimates obtained by us and ather
investigators. 0One difference between the equatinons estimated
by Goldstein and Khan and us is that w2 assume supply to be
homogeneous of degree zera in PX and P while the latter dc

not do so.

Table 3 comparcs our estimates of the income elasticity
of demand far exparts with the correspinding estimates of
other investigators. Compared t3 the Goaldstein and Khan
ostimates, our estimates shnaw surprisingly little varfance
across countries. In particular, the former find the
elasticity of demand for US oxnarts tos be 1.07 while that for
Japan to be as high as 4.22. By contrast, cur TSLS estimates
are 1443 and 1.65, respectively, far the twn countries. The
cuorresponding estimate for Germany is 1.78 and that for UK
is 1.67. Our FIML estimates, while generally slightly lower
than the TSLS estimates, reinforce strangly the stary regard-

ing a lack of variation in the income elasticity of demand
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across countries. Our estimates lend eome support t9
Balassa's contention that Goldstein and Khan's astimate of
income 2lasticity of demand was blased upward for Japan

and downwarcd for US., In conformity with Balassa's nabscrve-
tisn, the use uf pruper cepacity variable such as troend in
industrial production instead »f trend in real income daics
seem to result in narrower inter-country differences in the
astimates of income elasticity of cxport demand. Balassa's
argument is that compared with trend in industricl production,
trond in real income Jvaerstates capacity growth in USA and
understates it in Japan which, in turn, lecads t7 highor
estimates for income elasticity for the former and lower

estimates for the latter.?

Table 4 compares osur estimates of capacity grouth
elasticity with those of other investigators. Our estimates
(bath TSLS and FIML) are positive and significant in 2ll
four cases. The estimate is the highest for Germany (4.18)
and lowest for USA {1.12). Our cestimates suggest that,
except in the case 2f USA, expsrts are highly sensitive to
capaclity growuth.

Finally, Table 5 pwesents the capacity elasticitics of
expart supply for nine industrial countries and correlcotes
them with country size and the degrec of apenness as measured
by the share of expoicvs i wur. These estimates were obtained
by estimating equations postulated in the previous section.5
Rccarding to Table 5, the capacity elasticity increases with
the degrece of openness and falls with the GDP although the
former relationship is much stronger than the latter. More
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-preciscly, Speadarman's rank correlation cohefficicnt betuwesn
the capacity elasticity and spenness turns sut €0 be 0,8 for
these nine countries. The coarresp:nding currelation 2f the

elasticity with country size is -0.5.
4, CONCLUSIONS

In this papeur, uwe have provided astimates 2f export
demand and supply clasticities fir four majar industrial
countries using both the TSLS and FIAL methads. Tha four
countries are USA, UK, West Germany and Japan and we have
wused quarterly data for the period 19701-1983IV. Unlike
m2st of the other investigators in the arca, we have
estimated buth the demand and supply cguations and employed

a simultaneous egquations framewoark,

The findings of this paper may be summarised as
followus. First, our estimates of the long-run elasticity
nf demand for exports are generally lowaer than those
obtained by Goldstein and Khan but higher than the 92nas
sbtained by 2ther investigators. In all four casés, oJur
@stimates are below unity. Second, 2ur estimates afF
income elasticity of demand fnar exparts shcow less variation
than those of other investigators. ALl aof »ur TSLS estimates
of this elasticity lie in the range 1.4 t2 1.8. This
finding is in linz with 3alossa's contention against a
wider range »f inter~country differences in the estimates
sbtained by Goldstein and Khan. Finally, we find that
export supply is highly sensitive to capacity grawth. The



degree af sensitivity of oxports to capocity grauth
cirrclates strongly positively with apenniss as mcasurcd by
the ratio of exparts to the GDP and weakly negatively with
size as measured by the GDP. This result implics that for
2 glven capacity,expension is likcly to fesult 4t
greater export expansion in aconnmics that arce small and

alrendy very opend

In econclusion, it is perhaps worth pointing out thet
we have found the export price variable to perfasrm generally
poorly in our offorts to estimates the demand and supply
egquations for cxports. Indeesd, for mast of the countries
included in Table 5, but nat in Tables 1-4, the results Hf
estimation with respect to price variables after correcting
far autocorrelatiin were very mixed. This fact has at
least tun poassible interpretatians. First, os is 3ften
alleged, the unit-value index is a very paar mezsure of
variations in the aggregate export price. Secand, at the
aggregate level, the cemand for and supply of exports is
largely determined by non-price.veBiables such as incame

and production capacity.



APPENDIX
efinitions

All data =zr: quarterly, scosonally adjusted, where
L.rincd 1970 T througn 1983 1V,
. |l

The basc ycar is 1980 throughout., Tho variables used in

necissary and relate ©o Lhig

the model arc defined as fullowuss

X - index »f v2lume of exptrts
PX ~ index Of unit valuc f 2xparts
P - index of consumer prices (wholesale price incex

far USA and Japan)

PXW =~ index of oxport prices of all industrial

countries

MFGT - logarithmic trend in the incex of industrial

production

Yd - "yorld® real income expressed as an index.
YU for the jth country densted YWF is
calculated as follous:

YU, a . v

3 3;1" ji i 1 =’I,2goqooc12o

Eé aji = 1
where aji is the weight 4 the i-th market in j-th country'!s
exports to 12 industrial countrics and Y. measures real
income in the i-th country. The twelve cauntries are USA,
UK, Austria, France, fFederal Republic 2f Germany, Italy,

swaden, Switzcrland, Canada, Japan, Finland and Australia,
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Formally, as describad in ﬁluthﬁkkdr andl Megaa (1259),

. S e 4
a.. = UX,./UX, (1,3 = 1, «es 12}, whore UX,. roprosonts
Ji Jjt J JE

. A} o~ ; . s .
cverage exports iin valuz terme) from chuntry j €2 1 3ver

N priads. As Hur perind of investigotion rangzs from 1370

I ta 19831V, we hocve N = 56. In precisa tarms, wa have

"]’ N \ ;-3&'\/)(- =,“r-; UX;
T ix, ST B S

Y. has been derived as falliys., Tho ‘ote n the

i
gross domestic product at foetor cust at 1980 rrisos ore
available in domestic currcency units In 2 guarterly basis

for all the twelve industrial countrics mentisne cerlicr.

Unliks Goldstein and Khan {1978), wh> deriver
quarterly inepme szries from annual data, ys emplayod the
nriginal quartcrly series as repairted in IFS t° ropresent
movements in real income over time. Those series wore
converted from domestic currency units 9 a comman
currency, namely, the Special Drawing Rights (SDRs) by

using eppropriate exchange rates.

The data on ijit were taken from the cimputer tapes,
Directisn of Trade Statistics, Annued (DOTA) and those nn
all sthor variables are from Interngtinnal Financial
Stakiatics, Quarterly (IFs@), Internstional Monetary Fund.
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NOTE 5

As roegards import-supply clasticitics, Goldstein and
Khan mention <nly twn studies in & fsotnote. These
studies ar2 by Magee (1970) and Gylfascn (1578).

Mentisn may alss be made of a short ante by Browne
74982). 1t may be noted that some stulies which
sstimate only the demand~for-cxpurts cquation do carrect
for the simultaneity hias. For exampls, scc Basevi
{1973) anc Khan (1974).

It is perhaps worth noting in this context that the
FIML estimates can be highly sensitive to small changes

in specificatiun and data.

Over the& relevant periosd, GNP grew at a much lower rate
than value added in the production of tradable gnods

in Japan while the opposite hslds for USA. As trend in
industrial production which includes maostely tradables
ig likely ts proxy export capacity bettcer than trend in
GNP which includes both tradables and non-tradables, the
latter will overstate capacity grouth in USA and
understate it in Japan.

For chuntries other than thouse included in Tables 1.4,
the price elasticity was gencrally either of the wrang
sign or insignificant. The general failure of the

price variable to psrform well in our supply cquations
suggests that either the unit-value index is a hopelessly
poor proxy for the export price or the export performance
is determined by non-price variables.
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TABLE 1

Estimated Equations of Export Domanc and! Expart Supply
Date Porinde: 19751.19831V
Country ESulmﬂtud Equations and Sta tlsulco
(puJUStoq for qut*-o rrelatlﬁn\
United States
ie Export
Degand : 1nXd = ~ 2,04 -0,96 *ln%ﬁxmm) + 2.43 1nYU
(-1.911) -2.518) 6.003)
g2 = 0.874 :F{2,52) = 188,08: D.W=2,36
ii, Export
SuPply ; lnxs — “0069 + 2. 27 ln('é)"xj) + 2.12 quGT
- (=.449) (2.459)%* 3.293) %

g2 =0.876  ;F(2,52) = 191.50; Deds = 2,43

United Kingdom

i. Export d
Demand : 17X = 3,14  -0.09 1n (ﬁYU) + 1.67 1n YU
(-1.004) (-.0.296) (2.439)
~2
R = 0.760 5F(2,52) = 82.343 Dou. = 2.5%
ii. Export s
Supply i 1nXT = -12.42 4 2 05 a8 & 3069 mFGT
( -8.000) (3.627)%* (10.911)*
-2

R = 0.858 sF(2,52) = 164.52; DolW. =2.01



Japan
i. Export
Demand

.2

ii. Export
Supply

5% = 0,962 5 F(2,52) = 662.76

d - \ N
lnx ’= —3.05 “OoBf lﬂ\pxg) +l,I¢D
(~2.072)% (-4,926)5 (5.237)«

R4 =0.950 3 F(2.52) = 358.917 O.ud. = 2.36

In¥°= -9,08 + 1,01 In (%) + 2.98 TIFUT
(=3.413%% (1.179) (5.180)

Federal Republic

of Germany __

i. Export
Demand

ii, Export
Supply

e

d PX

lnx = —3.53 -— 0-59 ln b‘)'z’lj' + 1078 ln YU
(-1.41) (~3.963):¢ (3.,284)%

R™ = 0.89 : F(2,52) = 203.63; D.W. =2.36

1nXS =-14.47 + .67 In G+ 4.18 MFGT

4

(-8.182)* ( .65) (10,73) %

3% = 0492 ; F(2,52) = 304,78 ; D.W. =2.17

I W T SR Wt W Jes S Se AR SR TR TR N T VR TR T TR B Y VT e Eee L B MR TR @R AR SR AP e BETI I ST e AR T e et

Note. Numbers in parentheses are t-values and '# mark
denotes significance at the 55 level,

-
47
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TABLL 2

Long-run Price Elasticities of Sxport Demand and Supply

ESHELTA0E | E Lo N St
Estimated by Different Authors
Country GeKo  Durs Dunlevy Amano Gylfason 0Ours
(Fimi; (FIimL)  (2slLs) @t.al  (25L8) (25L53)
(25i.5)
DL N 2 NN <P N o AU S0 AU ) N 1)
us..
Export Demand -2.78 -0.58 -0.56 -~0.32 ~Ue 62 -0,96
Export Supply +6,60 +0.85 +1.089 NeA. +2. 40 +1:27
UK
Export Supply +1.40 +0.,83 +1.45 NeAe +0.80 +3.05
Japan,
Export Demand +2.47 -1.18 Nehe -0.81 -2.13 0,87
Export Supply +0.00 -1,00 NeRe NeA. +1¢70 +1.,01
Federal Republic
of Germany .
Export Demand -0.83 -0.65 N.A. -0.29 -0.38 ~0.59
Export Supply +4,60 +1.01 NeRo N.A. +0(,80 +0.67

Notes The results obtainad by the researchers showun above
relate to different time periods and estimating techniques,
viz., GK's data period is 1955-70, Dunlevy 1957-75, Amano
et al. 1971-77 and Balassa 1953-71. UWhile our results
refer to the latest period 1970-1983., Similarly, uwhile
GK employed FIML techniques of estimation, all others
used 25LS5 procedures to generate the elasticitiess
however Balassa followed constant-market-share approach.



TABLE 3

Income Elasticities of Demand Estimated by,
Differont Authors..

- e

Country  G.Ke _ Durs _ Dunlevy Balassa Ours
(FInL) {FIML) (25Ls)”  (Cemes. ) (25L3)

B T € I ) O GO O I

us 1001 1.48 0.78 2.02 1.43

UK 0.92 2,71 0.59 2.20 14 67

Japan 422 1450 Ne Ao 2,00 1+ 65

Federal Republic 1.80 1.89 NeA. 2,27 1.78

of Gemmany

P el . S CM IS T TRAS e ST T WA R GRS M © 8 B el A TR S i YU K e B

Note: As in Tabla 2.

TABLE 4

Capacity Growth Elasticities Estimated by
Different Authors

Country  G.K. ~ “Dars _  Dunlevy Balassa  Ours
(FIML)  (FIML) (2s5Ls)”  (C.m.s.) (2sLs)

R I ) B ("7"""' Ty () (6)

us 2441 1479 e 27 NeAe 10 12

UK 2.09 3.88 1e64 NoAe 3469

Japan 2463 1¢84 N, A. N.A. 2,98

Federal Republic 5,50 4419 N.A. NeA. 4. 18

of Germany

e - e v e

Note: As in Table 2,



TABLE S

Ranking of Ipdustrial Countries _ Accordlqg to Qggaolgy Growth
Elasticity of Export Supply, Size and Degree of Openness
durlng the Purlod 1970 1085 -

¥ TR ke A W ORCUTECL ML CCLMRER ¢ MR 6. X W G AT TTL W W ¥ LA TR EL Yeur T r U s wTae Www. % WL b e A2 CAR  ACHERCET

Exporting %%Ba%ﬁuy; nailk Size oﬁg/ Rank DegreBZ/ Rank
country elasticity country openness
of export &ﬁga% \E port
GH or share in
222?#2&22;8 1970-83) GNP, aver-
Billion aged for
us $ 1970-£3)
(%)
) R > AN %) MU ) MU - 2 ) MO 00
us 14 19 9 2488,8 1 7e9 9
UK 3469 4 452,.8 5 26,0 4
Japan 2,98 5 9136 1 2 1345 8
Germany 4418 3 567.0 3 27.0 3
France 2,80 7 49640 4 863 7
Italy 2.89 6 3784 1 6 2144 6
Sweden 7.84 2 1013 8 28.7 2
Switzerland 15.61 1 710 9 3349 1
Canada 1¢ 71 8 24242 7 2447 5

T AR, T AR, AT L WY T AERTINC R L0 ey W A TR AT F ST Rt e R AR AT T T T VTR Wy o

Notes. 1/ All 25LS estimates of Capa61ty grouth elastlclty are
statistically significant at the 57 level and have
been obtained by estimating the rerectlue export
supply equatiogns as hypothesised in section 1 using
quarterly data for the period 1970 1-%9BZIV,

2/ Data on real GNP (GNP at 1980 prices), export value,
GDP are taken from Internatlonal Financial Statistics
originally in domestic currency unlts, they are sub-
sequently converted to US dollars using annual
average exchange rates available from the same source,
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