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                                Abstract

The aim o'f this paper is, firstly, to study under wliich cof}ditlons (lumping occzirs iii a

verticallyrelatedmarket,second{y,toi"vestiga{ethceffectsofatariffonaninterirr}ediate-good,

and lastly, to coi}sicler whether the country suffering frem dumping has an incentlve {o

irr}pose anti-clemping dBty or no{. The novelty of this paper is as foilows: imderthe Bernhofen

{ype moclel, dm'r}ping occHrs only when theintermecliate-good indusfry plays as Stackelberg

leader to the final--goocl indus{ry, afid tl}e impor{ tariffs on {he in{ermedia{e--good may cause

duinpieg. Thercfore, tlie best way to preveHt di!rnplng is the aboli{ioi} of tariffs.



1. XntrodiuctioR

      During thc last decacle, iBstances of anti--dtlinping petitions and anti-dumping cluties

on i!}tertiational goods, such as seiniconductors, ilat panel displays and stainless steel

products, have been increasing rapidly.

      As result of this, a considerable Bumber of studies have been made on tlie effects of

some pollcies on a vertically related market model based on tl}e development of{he theory of

imperfect competitioii (for example, Spei]cer & Joiies f.1 9921 and lshikawa & Spencer [19961

etc.), The model of dumping ln the ln{ermecliate--good market ancl the effects of anti-

dumping dt}ties in a vertically relatecl market has been s{udied by Bernhofen l'l99. 51. Ishikawa

& Spencer t'l996'l( an extension of Brander & Spencer (19861), poii}t out that cxport

subsidies on the final-good producers playifig CotirBot competitioR influence the

intermediate-goocl price. The cost differen{ial betweei} the fina{-goocl producers playing

CouRiot comp¢tltioft is shewn to cause d"mping iA the intermediate-goed markets in the

BernhofeB {'l9, 95imodel.

      Ii} both tl}e Ishikawa & Spencer l'l996] afid Bernhofen l'l995] models, the

interiTnediate-good indus£ry plays as Stackelberg leader for the final-good industry. However,

froi:n the theoretical point of view, it is worth studyiRg a version where the final-good

industry plays as Stackelberg leader.

      Added {o these, akhoggh Brande･r & Spencer U 984] have already studied a model

where tarlff policies are imposed oi} the foreign final-good menopolist, i{ is also wor{h while

analyzing the case in which the interinediate-good producer is a monopolis{ ii} a ver{ically

related market model.

      Regarding the other B¢rnhofen P9951 type n"}odel, it is possible {o consider that

dumping occurs due to o{her reasons, forinstance, dumpiRg would be caused if tl}ere was a

levy en iinport tariffs on the iiiterixiediate-good. In such a situatioR, it is necessary {o abolish

imperttariffs in order to prevent tke occurrence of dumpiRg. Kowever, {his is not {o deny

that the cotmtrles suffering from dumping may have an incentive to impose anti-dumping

dutie$.

      The aim of this paper is te analyze cernprehcnslvely £he condi{lons in which dumping

occtirs ii} tl}e lr]termediate-good market, te consider the cffects of antl-dumping daties, and to
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study vvhether {he cozmtry $ufferiRg from dumping has aii iRcentive to impose a!iti-dumping

diity or no{.

      Before tuyBing tQ the azzalysls, we must inake clear our deflnkion of dumpingi.

According to Article 6 of the GA"M' l994 and Agreemei}t on Implemen{atioR of Article 6 of

the GATT, dRmping is defined as price discriminatioR between natioilal markets and price

setting less thaR marginal cost or average cost. That is, {here afe two kiBds ef dumpiRg. The

former is classified into the third type price discrimination by the monopollst2. In the

oligopolistic model, reciprocal dumping between duopolists in Coun}et competitiori by

Brander & KrugmaA {1983] is widely known. In the latter, thcre are two cases. In the flrst

case, dk""ping may occur exposS, wlien a preducer faces some uncer{al"ty makk}g a

decision, Forexample, Ethier R982'l shov{Js that dumping migl}t occur when a flrin makes an

employmei}t policy, vyheR it is faced wi{h an uf}certainty of product price. Davies &

MacGuiness fl9821 point outthat the risk neutral monopolis{ in a sinall ceuntry facing an

uncer{ainty in the international price could export goods atless than margin, al cos{ e.¥post.

Secoi}dly, dumping cottld occur i;i the case where a firm intends to iir}aximize profit with

regard to tl}e long term. Forexample, Gruenspecht ll988] focuses on'forward pricing' ii} {he

semiconductor industry. He shows that since Coiiirnot competitive duopolist's hlgher

l?roduction levcls at the first stage contribute to a reduc{ion ii} marginal cost a{ the secQncl

s{age, they might st}pply goods at a price less tl}an marginal cost at the first stage.

      Iri tl3is paper, we will concentrate on the fii-st defini{ion of da{nping, {hat is ,

international price discri minatiori.

      In sec{ion 2 we describe the model structure, i.e. vertically related marke(s

characterlzed by Couraot oligopolists. IR sectioR 3, we analyze tmder wliich conclitioiis

duinping occurs in theintei'raediate-good markets in {he case where the intermedlate･-good

indastry plays as a Stackelberg leader for {he fina} good industry; the effects of an import

tariff; and wl}ether the country s"ffering from dumping has an iricentive to Ievy an£i--dumplng

duty or not. In section 4, we considerthe case iB whicl} {he intermecliate--good produceris a

nionopg.!Ss...t. In EecSioi} 5, yrti:e.analyze the case in w13ich the final--geod lndtistry plays as

      il'lxcellen{ considefation io tmti-dumpi{ig lasy ls Il>eardofff {l99()l R)r exainplc.

      '      "Sec Vavlan ll9el71 lk)r cxampte.
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Stackelberg leader for the intermediate-goed industi'y. Section 6 is concluding reinarks.

Z. Tke modieE

      We consider a three cotmtry moclel with a home cotmtry,a foreigii cotmtry ai}d the

rest of the world. Both the home couHtry and the foreign country are assumed to have an

industry conslsting of ene intermediate-good producer (IGP) and one fk}al-good l)rQducer

(F6 P), respectively. The inclustry is supposed to be so small tl}at any other sectors iR the

economy ofeach couRtry anci the rest of the world are not influeBced by any chaHge in it. So

partial equilibrlum analysls is appropriate. Althoi!gh it may be said tha{ this situation is at

variance with reality, it becornes a policy beitchmark as an approxknatioB to the real world.

      Tl}e FGPs make the same kind ofproducts ai}d compete in a Ceumot game in the

final-good market of tlae rest of the world (kuv hich there is supposed to be no consumer for

the final-good ei{herin the home or foreign cotmtry). The FGPs face the lineardemand

c{ii've; p(Z) :a-bZ, where Z is {lie level ofconsitrnptioi} and we define a>b>O. The FGPin

cotmtry i(i :Home (IL][) or Foreign (F))installs one ifitermediate-good and uses the unit/ cQst

ci to make one final-good. ci is assumed to be small enough fer a. The home aRd forelgn

lntermediate-goods are made on the specific order of home aRd fe}'eign FGPs respectively

(but using the same kiRd of parts). So tl}e horae aitd the foreign intermedia£e--good markets

are segmented and no arbitrage occurs. We assume {hat no entry and no po{ential entry

occurs.The goverimients ofboth couR{ries impose import tariffs on intermcdia{e-goods.

Figure 1 helps to define these assumptioiis.

      The profit functions of the home and foreigH FGPs are represented as follews.

(l) x,=<p(Z)--c,---r')yi (i,j=H,F;iptj)

where yi deno£es outp"ts of the hoine(yii) and foreign(y5 FGPs and Z :yii-t- yFwhichimplies

                                '
that all consumption is sllpplied by the home aRd forcigii F6Ps. The prices of the horne and

forelgn intermediate--goods can be denoted by rH and rF, respectlvely.

(2) alT':riml+r･iml'---w,(ml+n3j)-tjmi･ (i,j=I-l,F;iptj)

where w, (i =H,F) is {he uni{ cost to make l tmit Qf the home (foreign) in{ermediate-good and
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t" (ti:) is {he s})eclfic import tariff (if its value is positive) or speciflc import subsidy ( if its

value is negatlve) on tlie lntermediate--good tha{ the hon}e･ (foreign) govemmentimposes. We

assume a>ci-y wi(i=H,F), and {he levels of tl}ese policles are suffieiently low for thc

lntermediate-good to be tradeable.

      Finally. vv'e define home and foreigR welfare functions.

(3) W':x,+scl･"+timll (i,j=H,F;i#j)

      We cait suppose there to be three patterns of iRtermediate-goods' stipp, ly. Firstly

where the home and foreigR IGPs supply botk domestically and for expor{, secondly where

one IGP dellvers to tke domestic marke･t afid for export ai]d the other supplies the domestic

market, afid {hk'clly where only oi}e IGP supplies bo{h intermediate-good markets.

3. 'Wlien EGPs have bargaining power iE! the intermediate-geodi market

      In this sectiog we consider a inodel coiisistlng of a three s{age game: firstly

governments decide their {ariff rates, secondly the IGPs decide the domestic supply and

export tmder Coumot competition in tl}e horne ancl foreign ii}termediate-good iiiarkets,

taking import tariffs as givei}, aRd lastly FGPs decide their production levels tu}der Cotimot

cornpetition taking the stipply of intermediate--good as givei}.

3-e. Coitditioxs ef dgmpisag iii tke intermediate-goed market

      Suppose that r}i and rF are exogeneovsly given for the FGPs because hoiineand

foreign I6Ps play as Stackelberg leaders. mll(ml) and mll (;nli) are q{iaRti{ies ofs{ipplies of

the home (forelgB) IGPs to {he home and forelgn marke{, rcspectively. No{e t}}a{ mll+mll=yii

and ml1-Firili =yFas mentioned previoiisly.

      We assurne {ha{ home ancl forelgn FGPs choose y}i a"d yi: {o maxknize their pro{`i{s

takiBg rii and rF as given. Kefice we obtain {lie follo"t'ing e<}{iatlon frem the fifst erder

conclitlQns for profit maximization.

(4) yi=<a-2ri+r･i-c,}13b (ij=H,F;lptj)

Arranging (4) for ri,we have:
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(5) ri=a---2by,-by,i--･c, (i,j=H,F;ixj) '
      As the marglnal costs of IGPs are constant, the IGPs can decide the guaiitities they

will supply to {he homc and foreigf} intermediate-good inarkets ii}dependently. We assume

the IGPs choose quan{ities ef domestic sup. ply and expor£ {o maximize {l}elr profits

respectively, taking {he quantlties from their rival in each market as given, ii} wl}ich case tl}e

following equations are obtained from the firs{ order conditlons for profit raaxlmizatlon from

stibstltt}tingequa{ion(5)ifi{,o(2).

(6) mi･=<a-c,--w,>/4b--mif2-ml/2-mll/4(i,j:H,F;iaj)

(7) ini･i={a-c,---w,-tj>f4b-mY2-inl･/2-in]/4(i,j=H,F;ixj)

Solving equa{ions (6) and (7), we obtain the equilibrium outputs of the intermediate-goed:

(8) ml･E:((a-ci---vy,i)+(cj-ci)+(wj-wi)+2ti-i-:")19b (i,j=H,F;lptj)

(9) mjE--
((a--ci-w,)-f-(cj-c,)+(w,i-wi)-tLdl･t･i)f9b (i,j=H,F;iptj)

where superscrlpt let{er E denotes the equilibrium. We asstime that the levels of tariff rate are

siifficiently low forintermedlate-goocls te be traciable, (a - ci -wi) -+- (ci- ci) + (wi- wi) is

definitely positive Emd the values of(8) and (9) must be positlve (ij = H,F;iptj). No{e {hat

{l}ese values rcpresent i}umerators of home and foreign lnterinedia{e-good equilibrium

outputs uncler fi'ee trade (in the sense {hat there is no governmental interveRtion iR

internatioi}al trade) respectively.

      We can get the quantity of total supply for the home Ii}termediate-goocl marke{ from

mlliL' pltis ml,ii:`, and for the forclgn marke{ from iinl?E plus mllJ";:

(1O) yiff:((a-ci-w{)-i-(a-cj-xvj)-2･ti-f-t･})f9b (i,j:H,F;iptj)

yi"i is the equi{ibrium output ofthe FGP in country i (ij=H,F;i;cfj).
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      Substitutlng (le) into (5) yields tl}e equilibrl mn inarket pTice of intermecliate-good in

      ,country 1:

(ll) rii3:<a---:c,-}-cj-l-w,-}-wj+;}!3 (i,j:H,F;iptj)

which iraplies {hat the importtariff (subsldy) makes {he doinestic price of the ifiterraediate--

good under the eqt}llibrium hlgher (Iower) than £he price under free trade, bu{ the expor{ price

does Rot change.

      SupposiRg p(Z)=a-bZ afid Z= y"y,,,from equations (2) and (le), we have {he

equilibrit}m price ofthe final--good:

(12) pTi:([5a+2cu-i-2ci,+2wii-i-2wi,+tH-+-tF)f9

Note that the equilibri lim fiftal-good price is influenced by the import tariff or subsidy

policies on intermediate-goods. That is, if any import tariffs (subs}dies) are imposecl, then the

final-goQd price becomes higher(lower) than the price ufider free trade.

      We can get the equillbrium proflts of the home and foreign flnal- and intermedia{e--

goods scIi,K:"iX (i : H, F) by substituting the equllibrium eutpgts and prices into tl}e profit

ftmctiens.

      Dumping is defined as when domestic price is higiier {han expor£ prlce "a{ {he same

level of trade, normal{y at ex--factory level and in respec{ of sales made at as nearly as

possible the same time."3, that is ri > rj - t'i (i,j = H,F;j x j) iA {his model. By subs{ituting

inequality(H)intotkeconditionofdurr}ping,wehave:

(l3) r{E-(rjE-tj):(c,-c,)-i-({i+2tS)f3>O(i,j=I-l{,F;iptj)

      The difference of ri and ff--tj is said to be the dump}ng margi n.

      Now,we consider wha{ happens whett the home IGP du!r;ips. Sgbstit{!titigi to H andj

to F, we obtak}:

(l3') rH;'i-(riffi-tF):(ci,-cK)--({ii÷2tF")13>O

      3Aiticlc 2.4 in Agrcemcnt on implcineii{atien of articles Vl of thc (},VIV{' I9eq. ARo{hcr cas¢ ot' dutnpii}g is

d¢fincd as svhen a l'irni se{s the･ pricc at less {l>an av¢rag,e ces{ svitl}ii'i {ai} extcndccl Ix)rl{)d o{" tin}e,
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rwt Qtionl

(i) when £'i$ e and t"s O, {he fiecessary condition that home IGP dumps is cii < cir･

(ii) when cH k ci,, the i}ecessary conditiofis tlra{ home IGP dumps is t'i> O or t"i> o ({ariff

induceddumping).

Proef:

(i) It' tiisO and t';s O, the secoBd term on the right hand side of inequality (l3') becoines

negative. So c}i < ci-, is the necessary condition that heme IGP dumps.

(li) if cit < cu, the first term oR the right hand side of tlie equation (13') is negative. So the

Recessarycoi}ditionfoi'homeIGPtodumpis tii>OortF>O. Q.E.D.

Corollary

(i) UHder free trade or wl}ei} the tariff rates are s{nall enough to be negligible, c,i < c}, is a

necessary and sufficientcondi{ion for the home IGP to dump (Be"}hofen (l9. 95]).

(ii)When cii = c},,the necessary and sufficient condition for home IGP to dump is t{{> O or

tf; >" O.

Proof.

(i) If tii :t" :O, the inequallty (B') becomes

(13t,) r}{Ti-(i-iifll-tF):cF-ci!.

iff ci{ < ci,,{he IGP in country H dumps (Bernhofen f1995]).

(1i) ifT ci{ :ci,, we obtaifi

(13"') rllE-(rl71;'-tF) :(tH+ Ztl:)/3>O

When t'i> O or IF> O,thevaiBe of ch}mping margin of(l3M)is posltive. Q.ED.

      Notice tha{ the forelgn IGP also dumps in case (ii) (reciprocal dumplng") lff tlie

valae of the second term on the right hand side is Iarger than c,gc,-,. In case (ii),import {ariff

or tariffs .c.ftuse dtimR.iB, g,. Tl}e higherthe tariff rate on theintermediate-goo(l impQr{, the

      "See Bras}def & Kruginai) l191B].
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Iarger {he clljmpiRg margin ofIGP or IGPs. When tiisO and ti?se( case 1), theIGP inay

dump in the home ceuRtry that h3s an FGP usifig low cost techltolQgy.

3-2. Does goveynment have an incentive te impese anti-dumpiRg duty on

iNterrutediate-geed ist}georts?

      A foreigii country thatimports a dumped intermediate-good can impose an anti-

duniping d{}ty not greater thaR the amount of the dBmping margin. We defiBe that anti-

dumping duty as a specific tariff aRd the value of the dumping margin is riiE - (rillL' - tF).

      We begin by exarnining the effects when only oRe govemmentincreasesimport

tarlffs marginally.

      Substituting from equations (8) to (l2) into (3), the equilibiium welfex'e of co{mti'y i is

represcnted as follows: '

(14)

ew,yetF=ox}i' 1 otF -i-ex:?i;' ! eti" + t}'
(binl}i:' /ot{i) -i- miF. Y,i

=-
 (i4y ,E19) +<i2m"i13 + (l),., -c,,) !9ti]) - 4ti"1gb +mlli･r,

=((iE}mr?]' +2y i･D -< C),: --£,) + 4t'i> ibl/g

whe,re

(l5) esce,/3t}i':-4yl,l/9<O.

(16) oxl?.i)'1Ot';:2mliii!3+fe,,-cD19b

      As shown iR equation (l5), the profit of tke foreign FGPdecreases.

      Next, we if}vestigate equation (l6). The first term on tlie right hand side (2mli,i]!3)

definitely positive. But the second {enn ((c,, --c,) 1 91)>seems to be ainblguous.

Remembering Proposltion l, in case (i), (cH ---cF) / 9b <O, the value of {5}x;,ii:' 1 OtF >O iff

2mY:> (c, -c," /3b. It means {hat the smaller the cost dlffereHtial of FGPs ( equal to the

                                   8
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dumping margin), the more {he profit of foreign IGP improves. In case (ii), the second term

on the right hand side iR equation (l6) is nen--negative, the prot"it of the foreigll IGP

mcreases.

      As the value oii the left hand side is definitely positive, OWYOtF .`= O iff

3mlF +2y?, ;-i < (ic,--ciD + 4tii> /b. The left hand side of {his inequality is definitely positive.

                                                              '

IR case (i) where c,>c,, and t"$ O, the value en the right hand side of the inequality is positive.

If the dumping margiii (c,-%) is not so high, foreigB, eWi, /etF>O. In case (ii) where c,,s c,,

and ti50, if tf" is not so high, eWF/e£">e.

      Suppose that the optimai tariff for a foreign coui}try is positive. The foreign

govemment has ai} incentive to impose a tariff uRtil import tariff oB tl}e intermediate--good is

equal tQ Qr less than the optimal rate.

      Letting eWF10tF=e, the optimal tariff for the foreign coun{ry represented by tF'

becomes

               '
(17) t"'=(9b(3mif,O+2ye,)-i-9(c,,,----cF)-"i)/52

where superscript e dene{es Qutcomes under free trade.

In cases of (i) and (ii), the eptimal tariff is positive if

(i8) 3mlllO+2yl>(c.---c,,)fb+tii19b

Now let us consider the conditions for the optimal tariflf to be positive. In case (i) where

c,>c. alld t"is O, if the duraping margin (c,,-c,,) is not high, foreign oBtput and derived

demand of the intermediate-good ef the FGP are large enough to affect inequality (l8). in

case(ii) where cpa c,.i and tii>O, the value on the right hand side is negative, so the optimal

tariflf rate is positive if t}'i is small eRough 5.

      51sltikawa 8t Spencer(1996) analyze tliat optlnial inilx:yrt tariff osi an interniediate-good in a simiiar industrial

structure to our inodcl but consisting o{' many {Uirms (i}o entry) wl}erc only {he home IGl"s import intcrmcdia{c-good. In

{l}iscase,tiieop{iinaltarift'isl)osi{iyeifl"tliehoineIGI"sprolitandtarifi'revcnucincrcascbyknl)orttarift:
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      S{ippose that the optimal tariff for a foreigB country is positive. The foreigii

governmeRt l}as an iRcentive to impose a tariff until import tari'flf on the intermediate-good is

equal to or less than the optimal rate.

4. "When home gGP is a menepelist

4-1. The medel

      Assume that oRly the home IGP producer (monopolisO supplies the iRtermediate-

good to both FGPs: yii = m}} ai}d y" = m£,i. We can suppose 2 cases of monopoly, the first is

where the home IGP is a nat"ral monopolist: r}'iM< wF aRd rFM< wF and the second is where the

home IGP deters entty of a foreign IGP6. For simplicity, we assume that no entry and no

potential entry occurs.

From the first erder condition for profu maximizatieR of the home IGP, we obtain the

following equations.

(19) mi.'=(a-c.-w.)/4b･--mgif2

(2e) mll----(a--c,,---w,,-ti;)/4b-mli,!2.

Equations (19) ai3d (20) define the equilibrium moBopoly output Ievels ml{as'i and mP,i.

(21) ml/llM--
((a---ci.i--wi,!)+(cF---ci{)-ytF)16b=yHM

(22) mli,Mi=((a--ci,-w}i)+(cii--cD-2tF)/6b=yi;M

Substituting equations (21) and (22) into (ll), we caii derive the l}ome aRd foreign

intermedia£e-goed prices respectively.

(23) riiM=(a--c}i+WH)f2

(24) riiM=(a-cF-ewH+tF)12

      6Braiidcr&Spencer(!984)aRalyzcamodelofentr}rdeterrence.
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The finai-geod price is. therefore;

(25) pM=(4a+cH+cF+2w?i.+t")l6

4-Z. Coltditiens ef dumping in the intermediate-geod market

      The coRdition under which the home IGP dumps is as follows.

(26) ri'i)vdi.--(rFM-tF)=:(c,-cH)+ti?!2･>O

      Suppose tl}e intermediate-geod supplier is a moi}opolist. Ill this case the condition

under which the moiiopolist dumps is rmu - (ri;M - tF)-- (c, --- c.) + ti"/2>O. This shovvs that

ci)c}{ is a necessary condition fortl}e home IGP to dump when tFsO. When ci,sc}i, a

positive import tariff by the foreigi3 ceuntry is a necessary condi{ion for the home IG.P to

dump (tadff ind"ced dumping).

4-3. Dees gevexnment l}ave an inceMtive te impese an AP duty on

imperts?

      wr}en the home IGP is a monopolis£, the foreign country's welfare is as the follows.

(27) wi'bv'f=asee+tFmP,a

      We obtain the welfare chaltge of the fereign cogntry by differentiating equation (27)

with respect to t i'.'

      owF"f !otF = eK,M lt" + m.itwt + t"(eirill;i)"i !tF)

(28) :-((a-cF-wH)+(cH-cF)-2tF)/9b-i-((a-cy--wH)+(cH-cy.)-4tF)/6b

              F }{)(l.l F) I･?)        ((a-c--w +c -c --8t 118b

where

(29)
esc};'S /tF=--((a - ci, --- vV,,) +(c!.i ---T c,,) --- 2tF) f 9b <O

11



beca{ise ((a -ci,- sx"n) -l-(cH -ci,) - 2tF) has {iie sa!i¥ie numcrator value of yllr,i as sho"tn in

equa{1 oii (22) which mgst be posi{ive. Next we fociis on the effects of cl}angcs by {i: oi} the

tariffrevel}ue.

(30) ml"iN{-i-t"(c)miff;"i1";)=((a--c,,-wi{)+(c}i--c},)-4")f6b

whose value depends on {he level of t",(30) could be positive if {he level ofti; ls low

enough.So OW}"iffitF can be positive at some tarlff ra{es where the taf'iff revenue ls greater

tha{i the reduction of{he FG P's profit.

      The country sufferiag dliinping has aR incentive to imp. ose an iinpor{ tariff on tl}e

intermediate-goocl ti}onepoKst.

      set{ing ow ""{ /otF =O, we ob{ain {he optimal tariff rate.

(31) t'?M':mfPf36b>O

bccause m{P, is denoted as the outputof{he foreign FGP {]nder free trade which must be

posltlve.

      The conc;usion that a positive import tariff is opti!nal fortlie fQrelgn monopolist has

bee.n already analyzed by Bran(ler& Spencer(l9. 8D who construc{ a linear demancl fimc{{oi}

for the fi"al-good, a cQns{ant margiBal cost for tl}e fore{gn FG P and a specific lmpor{ {arl f'f.

In this case, the tariff revenue by extrac{ing foreign monopoly reRt offsets theloss of

consumer surplus7. We ob{aln a simllar res. Blt ln the model where {he eon$[nxxer is the ysGP

compet'ing under Courno{ coiripetition with a rival in the third country's market.

5. When FGPs have ba!'gagRing power ixi the iRterme{liate-gge(! market

      ln this chapter, xve consider a rnodel coi}sisting of a three stage game: gevei-Bments

clecide theirtariff rates first, secondly FGPs clecide produc£ion underCoumot cQinpetitioT}

taking iinport tariffs as given aBd Iastly IGPs decl(letheir procluction lcvels. taking tl}c home
      -.ttt.tttt,t../.t,t..ttt.""t."-.trvt.t.tttt-,.ttve.ttt.ttt...umt--..-

                         '
      7(;cncrally, iff thc deinaixl ciirvo is {llatter {l}a{i the niarg,inat rcitr'ef}ue ctirvc. the op{knal tai'ill' on {lic t'orcisTn

moeelx)lis{ is positive (scc Brander & Krucimafi {lPg91).
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and foreign prices of the haterme<liate-good as glveH.

      In this case, firstly vv'e analyze {he situation where tl}e IGPs decide thelr prodtiction

levels with the intermediate-good l.)rices as giveit. The first order conditio"s for profit

maximiza{ion of IGPs are as follows.

(32) ri:xv,<l:H,E

(33) rj--xv,-l-t･i(i,j:H,F;iptj)

Then respectlve FGPs problems are as follows.

(34) ri=:min(wi.w.i+t.j) (i,j:lr'l,F;iptj).

From (34) and us.ing the equa{ioits(l), FGPs decide equilibrigm outpu{s8.

mat ton2

      DtirrtplRg Bever occiirs in an in{ermediate-good market when FGPs l}ave bargaining

power iB the in{ermecliate-good iinarkets.

Proof:

      There are two cases where intermedlate-good tradc cai} occur. The firstcase is

wi<xv,+{J<xv,- (i,j=H,F;i#j),Sor'=w･, aRdrj=wi+t･i (i,j=I-I,F;iptj>.

In this case, the IGP in cotmtry i is the only supplierto the home and foreign FGPs.

The seconcl case is xx･'j = "i+ tj (i,j : H,F;i pt j) vvhere w.i > svi.In thls case, {l}e I6Pln

couHtry i supplies the horae and foreign iBterinediate-gQQd iinarkets. Ass{}me that wheR

wjurwi-Ft･i,the home ai}d foreign IGPs sharejust halfof {'he ii}{ermediate--good demand of the

FGP {n cotmtry j. Se the IGPiR ceuntryj stipplies the doirnestic interinecllate-good market.

      Consiclering the dumping by tl}e IGPiR co{mtry i, it cannot dui"Rp in ei{her case

because ri -- (rj-tj)=O. Q.}t'..D.

5. Cox}clBding remarks

     This paper si}ggest,s that dui"nping occurs {n tha lfiterraadlate-good market only when

tlie intergi}ediatg:ggocl IIidusSry plays as Stackelb¢rg leacler for the final-goocl incles.try. It is

     SSee Aplx)ndix B.
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proved that tlie best way to prevent dumping is to abolish tariffs. Anti-dumping duties

imposed on the intermediate-good will cofttribute to an expansion ef the dumping margiR.

However,thecountryimpordngtheintermediate-goodhasanincentivetoiinposeanti-dumping

duty on the ilttermediate-good imports around the optimal £ariff rate.

      Still this medel needs further censideration. Firstly, dumpiRg occurs wheB iR one

country the intermediate-good iRdustry is a Stackelberg leader for tl}e final-good iRdustry,

andintheothercountrythefiRal--geodiRdgstryisaStackelbergleaderfortheintermediate--good

industry,iR ether word, there are differences in marketstrgcture betweeR countries. Secondly,

we need to study the vertical in£egratien between the intermediate-good producer and the

final-good producer, since this paper only considers a vertically related market model.

Appendix A: We}faere ehaiage Qf tlxe coewadwy havixig aE}ti-dumping

gmpgsedi

      We assume the home IGP has anti--dumplng duty imposed by the foreign

goveriirr}ent. The welfare change of the home couBtry is shown as follows.

duty

(A-l)

ew,y6tF= ox,y etF +ex}?l / etF -i- tH(emp lotF)

=(2yiiE/9)-(4mge/3+(c.-c,)19b}-4t}{19b

=[2(yi{" - 6mF, )÷{ (ci -ci" + tii> 1b]f9

wl}ere

(A-2)

ax1d

(A--3)

6x,.YOtF=2yH}ifg>o

ocitin., / ati'; = 4<mkH + (c,, ---cF) f3b}/3

As showR in equation (A-2), the heiRe FGP pfofus.

Next, we investigate equatiofi (A-3). The first term in { } on the right haltd side ls
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definitely positive aRd the second term is negative in case (i) of Theorem l (tikO and tFs O

and c,,>c,,) ,The larger (smaller) the value of dumplRg margin, tl}e smaller (larger ) the

amount of ita ew. As Section 3 considers the cases of reciprocal exports in the intermediate-

goocl trade, O!t}!{'1OtF<O will be robljst. In case (ii) ofTheorem l, esc}¥/ Ot"<e because c,s

   '
Cl-i'

      Now we cellsider the entire effects on the home country's welfare. If and oRly if

yi"i < 6mi"} + < (c,,{ ----ci,) ---- {ii> f2b, OW iV8t" <O. As

y}ifi - 6mllli : - 4ml;iE - (c. -+- wF -3tF)/3b, OW}i 10tFcan be Regative. IR case (i) ofTheorem

1, the second term efi the right hand side of this inequality is negative thus OWiYOtF<O. In

case (ii) of Theorem l, the secoBd term on the right kand side of this inegiiality is negative

(posi{ive) iff t" is larger (smaller) than c,,-g,, but this value is small enough not to affect

yi'ii3 - 6ml?ii ,thus vve suppose OWiYOt"<O.

B. EgwiXbrEume eNtput ef FGPs wkest FGPs tsave bargaiRing power in tEae

kitergntedgate-goed market

      Each FGP is supposed to play a Couraot game by cheosing profit maximizing

outputs,subject to the decisioR ofits rivai, knowing the minimum price ievel of the IGP.

Using equatioBs (1) akd (34), we obtain the reactieR function of the FGP.

(B-1) y'=(a--c,--ri)-y'12 (i,j :H,F;HptF)

Selving (B-1) for the optimai final--good level, we get

(B--2) yiD={(a--c,-r`)+(g-c,)+(ti-ri)}/3b (ij=H,F;H#F).
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