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THO-WAY INTERNATIONAL TRADE: AN ECONOMETRIC ANALYSIS

Traditional theories of 1nternattona1,trade provide no explanation for

the observed occurrence of a country simultaneously exporting and importing

‘the same commod1ty This phenomenon, commonly termed two-way or 1ntra-1ndustry

trade, has rece1ved Tittle theoretical and emp1r1ca1 attention, even thouqh it
is we11 recogn1zed ‘that th1s type of trade was an 1mportant component of trade

expans1on in the European Economic Community [1 7]. Bene]ux [147 and Austra11a

'_uEQ];1v Moreover, when trade expands accord1ng'to 1ntra-1ndustry spec1a11zat1on?

: j‘important questions arise as to the effectiveness,of:deVa1uations'as a policy

tool, the consequences of trade liberalization for.deveTOpﬁng countries and . - -

the 1mpact of custom's union format1on

: Recent]y, in this Journal H. Peter Gray [6] developed a mode] des1gned to
explain the existence of two-way trade in differentiated products;z“ While
Gray's'ana1ysis provided some interesting hypotheses\concerning the determin-
ants of two-way»trade, as of yet, no attempt'has been made toltest these proposi-:
tions for empirical content. In additton,_the magnitude of -this phenomenon

has not been studied in reference to United States trade. - The purpose of this °

,paper therefore, is to provide est1mates of the quant1tat1ve 1mportance of

'two way trade in U. S manufactures and to ut111ze these est1mates to present

an emp1r1ca1 test of the ana1yt1ca1 ‘arguments deve1oped by Gray In Section I

we br1ef1y rev1ew the Gray model. Sect1on 11 descr1bes_the dati*and estimates

*The authors gratefully acknowledge the f1nanc1a1 support proQ1déd by the

Center for International Studies and the Office of Research Administration
(Summer Research Fellowship) at the Un1vers1ty of M1ssour1 St. Lou1s

'1The ear11est reference to the existence of 1ntra 1ndustry trade can be found
in Haberler [10, p. 34, note 2] :

'2An a1ternat1ve model, based on sca]e econom1es “and techno]oqy gaps " has been
proposed- by Herbert G. Grubel [7, 8] :
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- the observed ooourrence of a country simultaneously exporting and importing
~the same .commodity. This phenomenon common]y termed two—way or 1ntra 1ndustry

, trade, has rece1ved Tittle theoret1ca] and emp1r1ca] attent1on, even though it

is well recognized that th1s type_ofvtrade was an 1mportant component of trade

. expansion in the“European Economic Community-[1«7] Bene]ux [14] and Australia

[9]11' Moreover when trade expands accord1ng to 1ntra 1ndustry spec1a11zat1on,

1mportant quest1ons arise as ‘to the effect1veness of deva]uat1ons as a po]1cy

' too] the consequences of trade 11bera]1zat1on for deve]op1ng countries and

the 1mpact of custom S un1on formation.

Recent]y; in th1s journal, H Peter Gray [6] deve]oped a model designed to

: exp1a1n the ex1stence of two Way trade 1n d1fferent1ated products 2“Whﬂe

Gray's ana]ys1s provided some 1nterest1ng hypotheses concern1ng the determ1n-

ants of two-way_trade, as of yet, no attempt has been made to test these,proposi—

tions for empirica1 content. In addition, the magnitude of this phenomenon'

' hasrnotbbeen studied in referenoe'to,United States trade. The purpose of this

- paper, therefore, is to provide estimates of the quantitative importance of

two-way trade in U. S. manufactures and to utilize these estimates[to present

~an“emp1rica1 test of the analytical arguments developed by Gray. In Section I

we briefly review the Gray model. Section II describes the data ‘and estimates

2

*The authorstgratefu11y acknowTedge the financial support prov1ded by the
Center for International Studies and the Office of Research Administration
(Summer Research Fe]]owsh1p) at the Un1vers1ty of M1ssour1 St. Lou1s

]The earliest reference to the ex1stence of 1ntra 1ndustry trade can be found
in Haberler [10, p. 34, note 2]. A .

An alternative mode] based on scale economies and techno]ogy gaps, has been
proposed by Herbert G. Grube] [7,8].
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of two- way trade for U. S. manufacturtng In Section II1 we present the mode]

nd emp1r1ca1 resu]ts and finally Sectlon IV d1scusses our - conc1us1ons

One obv1ous exp]anat1on for the ex1stence of two- way trade is the aggre-
gat1on of commod1t1es in order to arrive at "mean1ngfu1” 1ndustry categorles
in the comp11at1on of 1nternat1ona1 trade stat1st1cs For examp]e in the
United Nat1ons Standard Internat1ona1 Trade C]ass1f1cat1on system (SITC)
each 1ndustry category is compr1sed of a number of sub- c1asses of products
wh1ch are s1m11ar, but nonethe]ess not perfect]y homogeneous Moreover, anv

1ndustry may often conta1n products which have qu1te d1st1nct 1nput require-

ments. Furn1tures made of:wood and stee], for instance, are c]ass1f1ed in a

common industry’category (SITC: 821) even thbugh'the inputs required are

" substantially different. To the extent, therefore, that either goods which

are'not homogeneous or arevproduced with dissimi]ar’factOr inpUts areiinc]uded

1n the same 1ndustry category, two way trade may represent on]y a stat1st1ca1

111us1on

While the aggregation:problem may explain two-way trade -in some instances,

- Gray [6].contends_that it does not represent a‘comp]ete-eXpTanation,of-the

3 'Rather, the exp]anation'is to be found 1n the presence of product

4 dtfferentiation in international trade, since trade f1ows in differentiated'

‘goods competing in imperfectly competitive markets_may‘nog1onger be primarily

determined By‘the.orthOdOX>factors of price and costdifferentia]S.4

3Emp1r1ca1 ev1dence reported. by Grubel.and Lloyd [9] 1nd1cates that. two-way

~ trade is evident even at the 7- d1g1t Tevel of d1saggregat1on in Austra]1an.*'v

fore1gn trade

4Perfect]y homogeneous products, except under special cond1t1ons will not
be exported and imported simultaneously. These special cond1t1ons include
situations where transportation costs are of- overriding importance, where
countries import and re-export goods or when seasona] factors d1ctate the

: d1rect1on of trade f]ows [8, pp- 36- 37]
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Gray presents a fonna] mode] to examine 1nternat1ona1‘trade in differen-
t1ated products which are both produced and consumed 1n each of two countr1es.
Since the products under cons1derat1on are d1fferent1ated producers in each
country are assumed to face a downward s10p1ng demand curve for the1r product :
\'1n both the home and fore1gn market. The shape and pos1t1on of the fore1gn
demand curve is dependent upon the ]eve] and d1str1but1on of income in the
- fore1gn country, the tastes and preferences of fore1gn buyers, the pr1ces of

the fore1gn compet1ng d1fferent1ated products ‘and the selling effort expended
. by the f1rm in. the fore1gn market. ‘Given th1S<demand and the landed cost of .
fsupp1y1ng the product in the fore1gn country, a f1rm will export 1ts product
if a price’ ex1sts wh1ch y1e1ds the f1rm econom1c rent over t1me When such a
‘hcond1t1on occursa a "pos1t1ve export price range”'(EPR) 1s said to ex1st
: In‘order for producers 1n'each,country to export and jmport each other's products
-simu]taneously}jt is necessary;that‘reciprocal EPRs exist for the‘competing
'differentiated produCts in each of the two’countries.‘Ifbreciproca1:EPRs for
“the differentiated products do not-exist then the more'traditional factors of -
comparat1ve advantage are 11ke1y to prov1de an adequate exp]anat1on of resu1t1ng
1nternat1ona] specialization. | y

Uti]izing the analytical framework of this model, however; ft fs»possib]e
A to-isoTate factors'which affect the probabi]itygof.thevex1stence of recfpr0ca1
EPRs,andghence two-way trade. It is interesting to note'that, in general, the
model suggests that twoéway trade in differEntiated products is predfcatedb
;upon s1m11ar1t1es in economic conditions (factor pr1ces, 1ncomes, etc. ) \
between countries rather than d1fferences wh1ch ‘are emphas1zed in more trad1;
tional international trade models. More spec1f1ca11y, Gray suggests that the
'fo110w1ng factors are 1mportant in determ1n1ng the vo]ume of two- way trade.

o The greater is the probab1]1ty of two-way trade 4

1. the more: slm]]ar per capita incomes and by extens1on demand
patterns. between countries.
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2. pthe more s1m11ar factor prices . and the cost of productlon of
the d1fferent1ated products.

3. the 1ower and more s1m11ar the tariff and non tar1ff barriers
1mposed by countries on the differentiated product.-

4.;'the smaller transportation cost and hence the. further the’
- ~distance the d1fferent1ated goods can be prof1tab1y sh1pped
" And f1na]1y, :

5. the more d1fferentiated are. the country's competing productsl

The above conc]us1ons, however, are testable propositions. If two-way
trade is 1ndeed a rea1 phenomenon and is influenced by the'factors_suggested
' fby Gray it shou]d be possible to demonstrate thfs with empirical evidence : A
~The rema1n1ng part of this: paper will exam1ne the empirical magn1tude of two-

‘_way trade in U S. manufactures and prov1de an emp1r1ca1 test to determ1ne how:

we]] these factors perform in exp1a1n1ng the observed vo]ume of two- way trade

'I,I ‘f R

In this settion'empirica1 estimates of the magnftude'and:importance‘of
two- way spec1a11zat1on in the commod1ty structure of u. s. 1nternationa] trade
in manufactures over the 1963767 time per1od S1nce th1s phenomenon has not
been studiedfwfth reference'to the u. S the resu]ts shou]d supp]ement those
' a]ready ava1]ab]e for the EEC (1,7 12] and Austra11a [9]

-The samp]e cons1sted of 102 SITC 1ndustry groups at the three-digit Tevel
'of aggregat1on The empirical estimates‘of.two¥hay trade in each industry

were obta1ned ut111z1ng a measure suggested by Grube1 and L]oyd [9] This )
measure 1s‘prov1ded 1n express1on (1). be]ow where X and M refer to the va]ue’

of exports’of'cOmmodity i from the,U. S. to the rest of the world Aandiimports

’For a critical d1scuss1on of a]ternat1ve measures of two-way trade, see. Grubel:
and L]oyd [9 p- 496, note 3]



of the same commodity i to the U. S. from the rest of the world respectively.
TWO-way trade is, thus, measured as the value of total‘trade in commodity i
_m1nus the abso]ute va]ue of net exports of commod1ty i as a- percentage of tota] f |
TU.VS 1nternat1ona1 trade in commod1ty 1 -
(X{+M - [X -M, |

(1) By = — X 100

| The aoore meanre will vary between 0 and.100; 'When'two—way trade does not
exjst.(i;e;, adCQmmodity is exported but not imported; or vice versa) the |
meaSure has a va]ue of 0. It reaches its maximum va]ue?of 100 when' the vaqu :
 of exports"ot'a commoditytare exact1y.offset by imports'of the same~conmodity;
Express1on (1) was ca]cu]ated for each. industry in the sample and then
‘faveraged across all 1ndustr1es in ‘order to obtain aggregate estimates of the
’vo]ume«of’two-way trade. The re$u1ts obta1ned‘1nd1cate that two-way trade
iaccountedifor 47;9% of total U. S. trade.in'manofactures in 1963. -Furthermore,
two—Way’specialization has become increasing]y,important‘oyer'time accounting
for 50% of" tota] trade in 1965 and 54.1% by 1967 Two-thirds of the industries
in the samp1e exper1enced 1ncreas1ng levels of two-way trade over the ]963 67
per1od It 1s also ‘noteworthy that in s11ght]y over one- ha]f of the 1ndustr1es
"'stud1ed two-way trade accounted for 507 or more of total 1ndustry 1nternat1ona1
trade These resu]ts for the U. S. c]ose]y parallel those obta1ned for other
countr1es 1n suggest1ng that two—way trade is quant1tat1ve1y 1mportant and -
"1ndeed becom1ng more SO over t1me .. ‘

w1de’var1at1on howeyer, does exi;t in the vo]ume of two-way trade among .

1nd1v1dua1 1ndustr1es This is 11]ustrated in Tab1e 1 which preSentS the
est1mates for the f1fteen 1ndustr1es exper1enc1ng the h1ghest volume of two- Way

o trade and the f1fteen exper1enc1ng the ]owest The,est1mates 1n1the Table



~Table. 1:

Two-Way Trade Specta]ization in United States Manufacturihg Industries,v]963f67»»r

Industries ExperiencinglHigh'Leve]s7ofvao;Way,Trade’,-

Industries Experiencinggggﬂ.Leuels of Two-Way Trade

‘ u:Bj(%)'

SITC

Net Exports

SITC | Industry Description Industry Description | AB{(%)'\
: : _ o o ' : “{X) or Im-

| - ‘ -} ports (M)

266 | Synthetic, regenerated Fibers | 99.3 | o046 | Meal, flour of wheat - 00 | x

&Es4~_' Tulle, lace, embroidery 99:0 [ 111 | Non-alcoholic beverages ' 0.0 X

893 | Plastic Articles 97.7 | 091 | Margarine 1.5 X

r062 Sugar Confectionery' _ 97.5 112 Alocholic beverages 4.7 M

571 Exp]os1ves and Ryrotechn1c Products 97.3 061 -Sugar and honey | 5.9 M

664 | Glass I |  96.8 666 | Pottery 6.1 M

678" | Tubes, pipes and f1tt1ngs 96.7 731 Railway vehicles 8.1 X .

652. | Cotton fabrics, woven 93.5 685 | Lead . 8.8 M

053 | Preserved fruit - 92,1 | 122 | Tobacco manufactures 9.0 X

733 "Road ‘vehicles, non motor 91.7 851 Footware 9.3 M

724 ,{ Te]ecommun1cat1ons apparatus 90.1 |- 687 Tin 9.9 - M

655 fSpec1a] text11e fabrics '89.9 013 Canned'prepared'meat 12.4 M

717 '-Text11e and Teather mach1nery 89.6 - | 554 | Soaps, cleansing, po]1sh1ng 14,1 X

: . , - preparat1ons i
553 | Perfumery and cosmetics ‘ 89.1 691 | Finished structural parts. 1.1
723.“ Equ1pment for d1str1but1ng e]ectr1c1ty 87.3 533 Pﬁgﬁents,.paints, varnishes 16.3




range fron a h1gh 99.3 for: synthet1c and regenerated f1bers (SITC' 266) to a
Tow of 0 for meal and flour: of wheat (SITC 046) and non- a]coho11c beverages i o
(SITC' 111). Inspect1on of the 1ndustr1es 1n the Table does prov1de some
casua] ev1dence in support of the’ content1on that product d1fferent1at1on by
sty]e qua11ty and spec1f1c performance character1st1cs 1s an 1mportant factorr'
in affect1ng the vo]ume of two-way trade For examp]e w1th minor except1ons,
the h1gh group: 1s dom1nated pr1mar11y by consumer good 1ndustr1es 1n wh1ch
' d1fferent1at1on of the types ment1oned above can be ach1eved W1th1n the ]OW‘
-shgroup, however _the 1ndustr1es are character1st1ca11y producer goods in which
;d1fferent1at1on is d1ff1cu1t, if not 1mposs1b1e

While the genera] conclusions of th1s section are that two way trade is.
a quant1tat1ve1y 1mportant phenomenon in U. S. fore1gn trade and that product
.'d1fferent1at1on appears to be an 1mp0rtant factor in exp1a1n1ng the phenomenon,
a more formal ana]ys1s of the data is presented 1n the=next section to account
~ for the 1nf1uence of product d1fferent1at1on as well as other factors on the

- observed vo]ume of two—way trade.-

oI

To’emptriCa]]y»test,the hypotheseS'proposed by Gray we first aCcumulated
additiona1'data to arrive at quantitatfve estimates of the tactors such as .
tariff differentiats, simi]arity of income, etc;, which'were,suggested as
important in affecting-the level of two-way trade. these data were then util-
ized as inputs tnto'a mu]tivariate regression'model in which two-way'trade

‘(B ), as measured in the previous section, was the dependent varlable - The
E data sources used and construction of each of the 1ndependent var1ab]es

: 1nc1uded”1n=the model are provided-below. -



Number of SITC Industr1e5’

-Since two way trade can arise from the aggregat1on of distinct commod1t1es
*1nto common 1ndustry categor1es, a measure of” the degree of 1ndustry aggrega-
i t}on was tno]uded-1n the regress1on model. . This measure SITCi) is defined as
L the;numbervof fourrdigit SITC sub-industrieshcomprising a giVen;three—digit q
1ndustry The greater the number of distinct four-digit industry groupings
'wh1ch can be broken out of a three digit 1ndustry, the more aggregated 1s the
1ndustry cons1dered to be and the greater the poss1b111ty of 1ntra 1ndustry
: spec1a11zat1on Two-way trade shou]d thus be h1gher 1n industries wh1ch

"are more- aggregated

S1m11ar1ty of Income ‘

‘Gray suggested that s1m11ar1ty in per-cap1ta 1ncome shou]d exert a pos1-
‘t1ue influence on the level of two-way trade. If such is the case, then two-
| way trade" shou]d be most 1ntens1ve w1th1n 1ndustr1es that ‘trade pr1mar11y with
countr1es hav1ng s1m11ar income levels to that .in the U S. To test for this’
effect,~a-var1ab]e (IS ) def1ned as 1ndustry exports p]us 1mports to and from
0. E C.D. countr1es as a percentage of total u. S. 1ndustry exports and imports
was 1nc1uded11n,the mode]. S1nce 0 E.C.D. countr1es have s1m1]ar income
| leueTs”to‘that in the U. S., industries that engage in trade pr1mar11y with

, these countries“Shoutd experiende htgher'leveTs of.two-way trade.

Tari ffs and Non—tartft‘Barriers
The he1ght and- s1m11ar1ty of international trade barr1ers are - factors

wh1ch a]so are pred1cted to affect the vo]ume of two- way trade More spec1fi—

_ 6Data for the construct1on of this var1ab1e were obta1ned from ava1]ab1e
OECD fore1gn trade stat1st1cs f13].




o caTTy the Tower and more s1m1Tar the trade barr1ers between countr1es -the
h1gher shoqu be the Tevel of two-way trade S1nce the modeT 1s cross: sect1on,
1dea11y,-one woqu desire data on barr1ers 1mposed by the U S v1s arvns some |
we1ghted average of 1ndustry spec1f1c barr1ers 1mposed by the rest of the woer
Unfortunate]y, such 1nf0rmat1on is not read1]y ava1TabTe As a resuTt comparaj

f‘t1ve data on tar1ffs and non—tar1ff barr1ers for the U. S and EEC countr1es

7.

was ut1T1zed The he1ght of tar1ff barr1ers (HTB ) was. estlmated as the

average of U. S and EEC nom1na] tar1ff rates for each of the 1ndustr1es in

- the sampTe The height of non- tar1ff barr1ers (HNTB ) was est1mated as the.

T average of 1ndexes of non-tariff barr1ers 1mposed by the U. .S, and the EEC for

:each~of,the 1ndnstr1es. The similarities in tariff (TDi) and,non-tan1ff
banhiers'(NTBDi) were estimatedvfrom’the sameﬁdata utilizing the_expnession

(2)'be10w: | | ‘ |

o e B o

(2) D, = - : : X 100

(7, U547, FEC)

| This is theAsame expression as used to méaSune two-way trace and'again,
varies between 0 and 100.  When tariff or non ~tari ff barr1ers are 1dent1ca1
‘the express1on has a vaTue of 100. The greater the d1spar1ty in tar1ffs or

non- tar1ff barr1ers the cToser the 1ndex 1s to 0.

D1stance Sh1pped
: Two-way trade is expected to be h1gher for commod1t1es wh1ch have a small
transportation cost. In order to account for Cross 1ndustry d1fferent1aTs

in transportation cost, a measure deveToped by We1ss [16] was utilized. This

The data for nominal tar1ffs were obta1ned from [5] and the data about non-
tar1ff protection from [15]
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~variable (MDS.).is ca1cu1ated as the mean diStance.(in mi1es) the prdducts of

an 1ndustry were sh1pped in U, S markets. The 1mp]1c1t assumpt1on for the use -

;;of th1s proxy is that the further a prodUCt can be prof1tab1y sh1pped (1 e., -
~the greater the mean : d1stance sh1pped) the 1ess 1mportant are transportat1on
.ccosts re]at1ve to other factors. Two-Way trade is, thus expectedgto be higher -

rfor 1ndustr1es that can prof1tab1y sh1p further d1stances

Product D1fferent1at1on ,

' F1na11y, the greater the degree of product d1fferent1at1on, the h1gher |
“should be the 1eve1 of two-way trade Measurement of the’ degree of product
’d1fferent1at1on is d1ff1cu1t in domestic markets, Tet a]one world markets
Typ1ca] measures, such as the advertising to sales ratio, are ne1ther eas11y
7.access1b]e nor part1cu1ar1y usefil 1n the context of wor1d markets s1nce this
type of d1fferent1at1on cannot be expected to transcend nat1ona1 boundar1es

In add1t1on, it takes no. account of d1fferent1at1on created by nat1ona1 or1g1n
of products Recent]y, however Hufbauer [1] pp. 190-193]7has,constructed a
~ measure of.product differentiation defined as the coefficient of.variation in
: U S export un1t va]ues for shipments.of the product to var1ous 1mport1ng
~countries. The smaller the var1at1on the more- standard1zed the product is
11ke1y to be whereas the 1arger the variation presumab]y the greater 1s the
'degree of d1fferent1at1on As a proxy for d1fferent1at1on a dunmy var1ab1e
was constructed- on the bas1s of Hufbauer's measure. Th1s dummy var1ab1e
(PDD ) assumes- the va]ue 1 for. a]] 1ndustr1es exper1enc1ng above average
coeff1c1ents of var1at1on in unit export va]ues to denote d1fferent1ated pro-
ducts and assumes the value 0 for be]ow average values. | |
The model to be est1mated “thus, 1nc1udes the maJor factors c1ted ear11er

as 1mportant determ1nants of two-way trade and is presented in equation (3)
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below:

- (3) By .= F(TD;, NTBD,, HTB, , HNTB; , Is;, SITC;. MDS, , PDD; )

where Bi =1the valne of two-way trade for industry i (t=],.;t,102)f TDi =
the u. S.—EEC tariffldifferentia], NTBDi'= the non-tari ff barrier different1a1,
',HTBi f“the‘aVerageiheight of taktff barriers, HNTB; = the height of-nnn—tariff
ba}riers, IS; = a proxy fon income simi]arfty;VSITCi = the number of 4-digit
SITC inductkies in a 3-digit commodity CateQCry, MDS = the mean distance
shipped‘and-PDD =3 product d1fferent1at1on dummy .
- Equationn(S) was est1mated for a cross- sect1on of 102 United States
industries at the-three—d1g1t SITC c]ass1f1cat1cn and fcr 1965 and 1967. A
V'ddub]e 1og~11nearkform of this mode] waé estimated‘nfth mu]tip]e regression
1because of the 1nteract1ve nature of the factors included.

The regression resu]ts are presented in Table 2. The coeff1c1ent of
determ1nat1on (R ) and F value is provided for each est1mated equat1on ‘The
"t“ va]ues for ‘the 1nd1v1dua1 est1mated coeff1c1ents are’ g1ven in the parenthe—
- sis below them Given that these are cross-sect1on estimates, the equat1ons
-seem to prov1de’a reasonable fit to the data. In addition, an examination of -
the corre]at1on matr1x of 1ndependent variables fa1]ed to provide ev1dence that
mu]t1 co111near1ty was a- prob]em A ‘

The coeff1c1ents presented 1n Table 2 all d1sp1ay the s1gns that would be
expected from the Gray mode] The coeff1c1ents for the 51m11ar1ty in tariff

and non- tar1ff barriers d1sp]ay the expected positive s1gn, and the tarlff

8One factor not accounted for explicitly is similarity in factor prices. Gray :

- [6, pp. 25] however, suggests that equality of factor prices is most 1ikely
- to occur in countries which have similar per capita incomes. Th1s factor
may then be accounted for by our 1ncome s1m11ar1ty var1ab1e :



CTABLE 2: Determinants éf u. Ss. Intra—Industry Trade (B ) at ‘the 3- d1g1t S.1. T C. Level of Aggregat1o n2/ \
Year Intercept /, Tariff Non—Taniff Height of World Height of Non- Income 4-digit  Mean Distance-  Product Differ- R2 F v
. Differential Barrier Differ- Tariff Barriers Tariff Barriers Similarity SITC Shipped (MDSi) entiation Dummy
(TDi) ‘ ential (NTQDi) (HTBi) (HNTBi) : ' (ISi) (SITCi) (PDD )
%65 --3.81 . . 376 - .049 -.352 -.075 .695 .215 .596 031 .36 6.45
(2.82)xxx  (2,72)%** (1.03) (2,53)*#* (.883) . (3.92)%**  (2.01)** (2.79)*** (.174) - ' .
1967 -3 67 - .450 . 059 -.36] : -.986 .621 .229 " .592 . .047 .40A 7.59
(2. l=4)*** {3.35)*** (1.27) (2.66)*** - “(1.20) (3.76)%x*  (2.21)%* * - (2.85)%** (.272) .

2/ Where we define B%

0y ) - l’éi

M|

(X5 + 'M1")'

b/ The s1gn1f1cance of the coeff1c1ents

*swgn1f1cant
*fs*gn1f1cant

© *k*gionificant

X100 for industry i.

.was tested by. us1ng a one-tail t- test, where:y

at .90 Jevel
at .95 level

at .99 level

-2l



-13-

coefficient was;significant at theef%v1eue1.' Thevcoeffictents for.the heighft
of tariff:and non—tartff barriers possess the expected negative signs, but .
again}onty the tariff-coefftcient was'significant.at‘a‘1% Tevel or better.
" The coefficient for the income similarity varfable is positive and si gn‘mcant
“at the ]%~1eve] suggesting that simi]arityujn income is indeed an jmportant
:factor in tnf1uenc1ng the votume of two- -way trade' The pos1t1ve and stat1st1-
ca]]y s1gn1f1cant coeff1c1ent for the mean d1stance sh1pped var1ab1e 1nd1cates |
that transportat1on cons1derat1ons are also an 1mportant factor in affect1ng
two-way trade.- The coeff1c1ent for the SITC var1ab1e was a]so pos1t1ve and
4stat1st1ca1]y s1gn1f1cant at the 5% 1eve1 This suggests: that some of the
A observed two-way trade 1s s1mp1y a resu]t of the aggregat1on of commod1t1es 1nto |
‘common 1ndustry categor1es ' | ‘ | |
The results obta1ned for the product differentiation:dunmy, however, were
not impressive. ‘Although the coefficient for this~variab1eahas the expected
'positive;sign, it was not statistically signtficant' This could be accounted
’.for by the crude construct1on of the var1ab1e and the d1ff1cu1ty of def1n1ng 4
~product d1fferent1at1on in an 1nternat1ona1 context But_recent stud1es in
o the area<of-mu1t1—nat1ona] corporat1ons [3,4] prov1de_an aTternative exp]ana-'
tion. ThisrresearCh suggests'that direct foreign investment of a horiionta]
;nature has - been undertaken by u. S f1rms primarily 1n o]1gopo11st1c 1ndustr1es
character1zed by product d1fferent1at1on The argument 15, that due to the
need of (1) adapt1ng the product and market1ng strategy to 1oca1 conditions,
(2) providing specialized customer services and (3) overcom1ng trade barr1ers,
. firms have adopted a.strategy‘of substitUting,d1rect 1nvestment for exports.}
This process of substitution, thus, cou]d'reduce’the obserVed volume of U. S..
two-way trade 1n'differentiated products To test for this possibility we

ran add1t1ona1 regre551ons in wh1ch a proxy (MN ) for the degree of multi-
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nationaliactivityhof 1eading U: S.. firms Within eachAindustry.obtained-frOm.
[2] was 1nc1uded as an exp]anatony var1ab1e The resuTts for the 1965 equation“

are presented be]ow 9

- fB1 - 367 . + 41870 + .052 NTBD - .424 HTB - .068 HNTB
0 (2.80)%**  (3,01)***  (7.01) -7(2.94)**?
© 4,687 1S  +..209 SITC + .588 MDS + .063 PDD - 113 MN -
- (3.91)*** = (71,98)** (2.78)***  (.365)  (1.68)**
R = .38
F =6.16
Indeed, the coeff1c1ent for the mu1t1-nat1ona1 var1ab1e (MN) was negat1ve as
expected and 1t was s1gn1f1cant at the 5/ level thus, 1end1ng some support to
the explanation suggested With the data at hand though, no unamb1guous con-

clusion about.the results for the product d1fferent1at1on variable can be made.

Vo S IV ' | _
,This_paper has examinedgthe.hagnitude of twoeway trade in U. S,Amanufactures

and provfdedtan ehpirica] test of Gray's hypotheses designed to explain this
phenomenon ' The resu]ts of the stat1st1ca] -analysis 1nd1cate that two-way
trade ls an 1mportant component of U S. 1nternat1ona1 trade and provtde ‘
oons1derab1e support" for the predtct1ons ofithe Gray mode1., This suggests that .
two—way'trade is not only the result of data aggregatioh, but that other factors, -
such as product differentiation, tariffjdifferentda]s, income simi]arity; the
height of tariff}barriers and transportation costs, significantly contkibute
| toAthe explanation.of the sfmultaneous export and import of the same commodity.
Furthermore,'in confirming that two-way trade is a real phehohenoh, rather than
Just ah aggregation probdem, this paper emphasizes the importance of market

9Sim11ar'resu1ts were obtainedvfor the 1967 data.
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“imperfections in any future re-examination of traditional international trade

models. =
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