Tariff induced dumping

in the intermediate-good market

Chisato Shibayama

April 2000

Department of Economics

Otaru University of Commerce

No.61



April 3, 2000.

Tariff induced dumping in the intermediate-good market

Chisato Shibayama
Department of Economics
Otaru University of Commerce

3-5-21, Midori Otaru-Shi Hokkaido 047-8501 Japan
tel: +81-134-27-5313

fax: +81-134-27-5213

e-mail: chisato@res.otaru-uc.ac.jp



Abstract
The aim of this paper is, firstly, to study under which conditions dumping occurs in a
vertically related market, secondly, to investigate the effects of a tariff on an intermediate-good,
and lastly, to consider whether the country suffering from dumping has an incentive to
impose anti-dumping duty or not. The novelty of this paper is as follows: under the Bernhofen
type model, dumping occurs only when the intermediate-good industry plays as Stackelberg
leader to the final-good industry, and the import tariffs on the intermediate-good may cause

dumping. Therefore, the best way to prevent dumping is the abolition of tariffs.



1. Introduction

During the last decade, instances of anti-dumping petitions and anti-dumping duties
on international goods, such as semiconductors, flat panel displays and stainless steel
products, have been increasing rapidly.

As result of this, a considerable number of studies have been made on the effects of
some policies on a vertically related market model based on the development of the theory of
imperfect competition (for example, Spencer & Jones [1992] and Ishikawa & Spencer [1996]
etc.). The model of dumping in the intermediate-good market and the effects of anti-
dumping duties in a vertically related market has been studied by Bernhofen [1995]. Ishikawa
& Spencer [1996]( an extension of Brander & Spencer [1986]), point out that export
subsidies on the final-good producers playing Cournot competition influence the
intermediate-good price. The cost differential between the final-good producers playing
Coumot competition is shown to cause dumping in the intermediate-good markets in the
Bernhofen [1995] model.

In both the Ishikawa & Spencer [1996] and Bernhofen [1995] models, the
intermediate-good industry plays as Stackelberg leader for the final-good industry. However,
from the theoretical point of view, it is worth studying a version where the final-good
industry plays as Stackelberg leader.

Added to these, although Brander & Spencer [1984] have already studied a model
where tariff policies are imposed on the foreign final-good monopolist, it is also worth while
analyzing the case in which the intermediate-good producer is a monopolist in a vertically
related market model.

Regarding the other Bernhofen [1995] type model, it is possible to consider that
dumping occurs due to other reasons, for instance, dumping would be caused if there was a
levy on import tariffs on the intermediate-good. In such a situation, it is necessary to abolish
import tariffs in order to prevent the occurrence of dumping. However, this is not to deny
that the countries suffering from dumping may have an incentive to impose anti-dumping
duties.

The aim of this paper is to analyze comprehensively the conditions in which dumping
occurs in the intermediate-good market, to consider the effects of anti-dumping duties, and to
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study whether the country suffering from dumping has an incentive to impose anti-dumping
duty or not.

Before turning to the analysis, we must make clear our definition of dumping'.
According to Article 6 of the GATT 1994 and Agreement on Implementation of Article 6 of
the GATT, dumping is defined as price discrimination between national markets and price
setting less than marginal cost or average cost. That is, there are two kinds of dumping. The
former is classified into the third type price discrimination by the monopolist®. In the
oligopolistic model, reciprocal dumping between duopolists in Cournot competition by
Brander & Krugman [1983] is widely known. In the latter, there are two cases. In the {irst
case, dumping may occur ex posf, when a producer faces some uncertainty making a
decision. For example, Ethier [1982] shows that dumping might occur when a firm makes an
employment policy, when it is faced with an uncertainty of product price. Davies &
MacGuiness [1982] point out that the risk neutral monopolist in a small country facing an
uncertainty in the international price could export goods at less than marginal cost ex post.
Secondly, dumping could occur in the case where a firm intends to maximize profit with
regard to the long term. For example, Gruenspecht [1988] focuses on ' forward pricing' in the
semiconductor industry. He shows that since Cournot competitive duopolist's higher
production levels at the first stage contribute to a reduction in marginal cost at the second
stage, they might supply goods at a price less than marginal cost at the first stage.

In this paper, we will concentrate on the first definition of dumping, that is ,
international price discrimination.

In section 2 we describe the model structure, i.e. vertically related markets
characterized by Cournot oligopolists. In section 3, we analyze under which conditions
dumping occurs in the intermediate-good markets in the case where the intermediate-good
industry plays as a Stackelberg leader for the final good industry; the effects of an import
tariff; and whether the country suffering from dumping has an incentive to levy anti-dumping
duty or not. In section 4, we consider the case in which the intermediate-good producer is a

monopolist. In section 5, we analyze the case in which the final-good industry plays as

"Fxcellent consideration to anti-dumping law is Peardorff {19901 for cxample.

See Varian [ 1987] for example.



Stackelberg leader for the intermediate-good industry. Section 6 is concluding remarks.

2. The model

We consider a three country model with a home country, a foreign country and the
rest of the world. Both the home country and the foreign country are assumed to have an
industry consisting of one intermediate-good producer (IGP) and one final-good producer
(FGP), respectively. The industry is supposed to be so small that any other sectors in the
economy of each country and the rest of the world are not influenced by any change in it. So
partial equilibrium analysis is appropriate. Although it may be said that this situation is at
variance with reality, it becomes a policy benchmark as an approximation to the real world.

The FGPs make the same kind of products and compete in a Cournot game in the
final-good market of the rest of the world (in which there is supposed to be no consumer for
the final-good either in the home or foreign country). The FGPs face the linear demand
curve; p(Z)=a-bZ, where Z is the level of consumption and we define a>b>0. The FGP in
country i (i=Home (H) or Foreign (F)) installs one intermediate-good and uses the unit cost
¢; to make one final-good. ¢; is assumed to be small enough for a. The home and foreign
intermediate-goods are made on the specific order of home and foreign FGPs respectively
(but using the same kind of parts). So the home and the foreign intermediate-good markets
are segmented and no arbitrage occurs. We assume that no entry and no potential entry
occurs. The governments of both countries impose import tariffs on intermediate-goods.
Figure 1 helps to define these assumptions.

The profit functions of the home and foreign FGPs are represented as follows.
O om :{ p(Z)-c, _ri}yi (ij=HFi=j)

where y' denotes outputs of the home (y") and foreign (y") FGPs and Z=y'“+ y" which implies
that all consumption is supplied by the home and foreign FGPs. The prices of the home and

foreign intermediate-goods can be denoted by ' and 1", respectively.
2) Al =r'mi+ rimf - wi(mﬁ +m=f) -tmi  (i,j=HF;i=))
where w, (i=H.F) is the unit cost to make 1 unit of the home (foreign) intermediate-good and
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t" (") is the specific import tariff (if its value is positive) or specific import subsidy ( if its
value is negative) on the intermediate-good that the home (foreign) government imposes. We
assume a>c .+ w, (i=H,F), and the levels of these policies are sufficiently low for the
intermediate-good to be tradeable.

Finally, we define home and foreign welfare functions.
(B) Weam+alr+tmi (Q,j=HF; =)

We can suppose there to be three patterns of intermediate-goods' supply. Firstly
where the home and foreign IGPs supply both domestically and for export, secondly where

one IGP delivers to the domestic market and for export and the other supplies the domestic

market, and thirdly where only one IGP supplies both intermediate-good markets.

3. When IGPs have bargaining power in the intermediate-good market

In this section, we consider a model consisting of a three stage game: firstly
governments decide their tariff rates, secondly the IGPs decide the domestic supply and
export under Cournot competition in the home and foreign intermediate-good markets,
taking import tariffs as given, and lastly FGPs decide their production levels under Cournot
competition taking the supply of intermediate-good as given.

3-1. Conditions of dumping in the intermediate-good market

Suppose that ' and 1¥ are exogeneously given for the FGPs because home and
foreign IGPs play as Stackelberg leaders. mj,(m},) and m;! (m;}) are quantities of supplies of
the home (foreign) IGPs to the home and foreign market, respectively. Note that mjj-+m)'=y"
and mj+m;=y" as mentioned previously.

We assume that home and foreign FGPs choose y" and y" to maximize their profits

taking r'* and ™" as given. Hence we obtain the following equation from the first order

conditions for profit maximization.
@ y= {a— 2t - ci} 13b (L,j=HFi=j)

Arranging (4) for ', we have:



©) r'=a~2by;-by,-¢; (i,j=HF,i=]j)

As the marginal costs of IGPs are constant, the IGPs can decide the quantities they
will supply to the home and foreign intermediate-good markets independently. We assume
the IGPs choose quantities of domestic supply and export to maximize their profits
respectively, taking the quantities from their rival in each market as given, in which casc the
following equations are obtained from the first order conditions for profit maximization from

substituting equation (5) into (2).

(6) m! :{a —-C; - wi} /4b-mi/2-mi/2-m!/4 (i,j=HF: i)

M mi={a-c,—w—t}/db—m}/2-m{/2-m}/4 (ij=HF; iz}

Solving equations (6) and (7), we obtain the equilibrium outputs of the intermediate-good:

J

(8 m® :{(a ;= wi) + (o5 =) + (wy = wi) + 20 +213’} 19b  (i,j = H,F; i=j)

9 mfF :{(a - ——Wi) + (cj ~ ci) + (wj —~ wi)-— t 41‘*} /9b  (i,j = H,F;i=))

where superscript letter E denotes the equilibrium. We assume that the levels of tariff rate are
sufficiently low for intermediate-goods to be tradable, (a - —-Wi) + (c_i - ci) + (wj - wi) is

definitely positive and the values of (8) and (9) must be positive (i,j = H,F; i=]). Note that
these values represent numerators of home and foreign intermediate-good equilibrium
outputs under {ree trade (in the sense that there is no governmental intervention in
international trade) respectively.

We can get the quantity of total supply for the home intermediate-good market from

my;" plus m}", and for the foreign market from mj;” plus m}™:

(10) i :{(a —c—wy) + (a —¢;- wj) ~ 2t t«*} /9b  (i,j=HF;i=j)

y"is the equilibrium output of the FGP in country i (i j=H.F; i=j).
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Substituting (10) into (5) yields the equilibrium market price of intermediate-good in

country i:
(1) r“i:{a—20i+cj+\\«'i+wj+1‘}/3 (i,j = H,F; i=j)

which implies that the import tariff (subsidy) makes the domestic price of the intermediate-
good under the equilibrium higher (lower) than the price under free trade, but the export price
does not change.

Supposing p(Z)=a-bZ and Z=y,+y;: , from equations (2) and (10), we have the

equilibrium price of the final-good:
(12)  pi=q5a+2c,+ 2.+ 2w, + 2w+ M+ (53 /9
P i 1 1 i

Note that the equilibrium final-good price is influenced by the import tariff or subsidy
policies on intermediate-goods. That is, if any import tariffs (subsidies) are imposed, then the
final-good price becomes higher ( lower) than the price under free trade.

We can get the equilibrium profits of the home and foreign final- and intermediate-
goods wl, ™ (i = H, F) by substituting the equilibrium outputs and prices into the profit
functions.

Dumping is defined as when domestic price is higher than export price "at the same
level of trade, normally at ex-factory level and in respect of sales made at as nearly as

1®3

possible the same time."”, that is r'>ri — t! (i,j = H,F; i = j) in this model. By substituting

inequality (11) into the condition of dumping, we have:
(13) = (P td)= (e~ )+ (14 20) 1320 (i,j = HF;in))
The difference of r and r'-t'is said to be the dumping margin.

Now, we consider what happens when the home [GP dumps. Substituting i to H and j

to F, we obtain:

(13 P (1) = (ep ) + (174 20F) 135 0

*Atticle 2.4 in Agreement on implementation of articles VI of the GATT 1994, Another case of dumping is

defined as when a firm sets the price at less than average cost within an extended period of time.
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Proposition I
(i) When t"<0 and t"< 0, the necessary condition that home IGP dumps is ¢;; <¢y.

(ii) when ¢, = ¢y, the necessary conditions that home IGP dumps is t'> 0 or "> 0 (tariff
induced dumping).

Prooft

(i) If t'< 0 and t"< 0, the second term on the right hand side of inequality (13') becomes
negative. So ¢, <cy is the necessary condition that home IGP dumps.

(i) if cp< ¢y, the first term on the right hand side of the equation (13") is negative. So the

necessary condition for home IGP to dumpis (">0 or t">0. Q.E.D.

Corollary
(i) Under free trade or when the tariff rates are small enough to be negligible, ¢,; <c; is a
necessary and sufficient condition for the home IGP to dump (Bernhofen [ 1995]).

(i1) When ¢ = ¢y, the necessary and sufficient condition for home IGP to dumpis "> 0 or

t> 0.

Proof.

(1) If t"=t" =0, the inequality (13') becomes

(13" o (1'”3 - tF) =Cp—Cy.

iff ¢,y < ¢y, the IGP in country H dumps (Bernhofen [1995]).
(i) iff ¢y =c¢;, we obtain

(13" - (rm - lF) = (t” + 2(‘:) /13>0

When t"> 0 or t"> 0, the value of dumping margin of (13" is positive. Q.E.D.
Notice that the foreign IGP also dumps in case (ii) (reciprocal dumping®) iff the

value of the second term on the right hand side is larger than ¢,-¢;.. In case (ii), import tariff

See Brander & Krugman [1983].



larger the dumping margin of IGP or IGPs. When t"<0 and t"<0 ( case 1), the IGP may

dump in the home country that has an FGP using low cost technology.
3-2. Does government have an incentive to impose anti-dumping duty on
intermediate-good imports?

A foreign country that imports a dumped intermediate-good can impose an anti-

dumping duty not greater than the amount of the dumping margin. We define that anti-
dumping duty as a specific tariff and the value of the dumping margin is ' — (rm - IF) :

We begin by examining the effects when only one government increases import
tariffs marginally.
Substituting from equations (8) to (12) into (3), the equilibrium welfare of country i is

represented as follows:

W, fat"=3mk / at" +ami™ / ot" + t""(amff /atF) +mjy

(14) = (4yE/9) +{2m,’?’i/ 3+ (cy—,) /9b} — 4"/ 9b +mF

:{(3;11{?}3 +2y i) —{ (cF —c,y) + 4t’} / b} /9

where
(15)  oml/ 9t =—4yE/9 <0.
(16)  9mp®/ 9" =2mP /3 + (¢, —¢,) / 9b

As shown in equation (15), the profit of the foreign FGP decreases.

Next, we investigate equation (16). The first term on the right hand side (2mi*/3)is

definitely positive. But the second term ((CH —CF) / 9b) seems to be ambiguous.
Remembering Proposition 1, in case (i), (CH ——CF) / 9b<0, the value of am™ / 9t" >0 iff

2mis> (CF —-CH) / 3b. It means that the smaller the cost differential of FGPs ( equal to the

8



dumping margin), the more the profit of foreign IGP improves. In case (ii), the second term
on the right hand side in equation (16) is non-negative, the profit of the foreign IGP

increases.

As the value on the left hand side is definitely positive, dW, /9t" =0 iff

3miF +2y§ § { (CF —Cy) + 4t‘} /b . The left hand side of this inequality is definitely positive.

In case (i) where ¢ >c, and t"s 0, the value on the right hand side of the inequality is positive.
If the dumping margin (c;-¢,,) is not so high, foreign, dW . /at">0. In case (i) where c,<¢,,

and t™0, if £ is not so high, W /91" >0.
Suppose that the optimal tariff for a foreign country is positive. The foreign

government has an incentive to impose a tariff until import tariff on the intermediate-good is

equal to or less than the optimal rate.

Letting dW; /01" =0, the optimal tariff for the foreign country represented by t*

becomes
n "= {9b(3rn§{’ +2y%)+9(cH -cF) - t”} /52

where superscript O denotes outcomes under free trade.

In cases of (i) and (ii), the optimal tariff is positive if
(18)  3mi +2y%(ce—cy)/ b+1"/9b

Now let us consider the conditions for the optimal tariff to be positive. In case (i) where
c,>¢, and t"=0, if the dumping margin (c;-¢,;) is not high, foreign output and derived
demand of the intermediate-good of the FGP are large enough to affect inequality (18). In

case (ii) where c.< ¢, and t">0, the value on the right hand side is negative, so the optimal

tariff rate is positive if t" is small enough .

“Ishikawa & Spencer(1996) analyze that optimal import tariff on an intermediate-good in a similar industrial
structure to our model but consisting of many firms (no entry) where only the home FGPs import intermediate-good. In

this case, the optimal taniff is positive iff the home IGP's profit and tariff revenue increase by import tariff.
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Suppose that the optimal tariff for a foreign country is positive. The foreign
government has an incentive to impose a tariff until import tariff on the intermediate-good is

equal to or less than the optimal rate.

4. When home IGP is a monopolist
4-1. The model
Assume that only the home IGP producer (monopolist) supplies the intermediate-

good to both FGPs: y"=m}jand y* = m}}. We can suppose 2 cases of monopoly, the first is

HM

<« whand ™

where the home IGP is a natural monopolist: r < w" and the second is where the

home IGP deters entry of a foreign IGP®. For simplicity, we assume that no entry and no
potential entry occurs.
From the first order condition for profit maximization of the home 1GP, we obtain the

following equations.

(19) Ing:(a—c}l"wu)/'ﬁ‘-b-—mg/Z
20 mf=(a=cy-wy- ")/ 4b—mf/2.

Equations (19) and (20) define the equilibrium monopoly output levels mii* and mj!.

1) mpf= {(a ~Cy— Wn) + (CF - CH) + LF> / 6b = yHM

22) miM= <(a —Cp— WH) + (cn - CF) - 2&‘7} [ 6b=y™

Substituting equations (21) and (22) into (11), we can derive the home and foreign

intermediate-good prices respectively.

23) M™M= (a - wl,)/ 2

@4 M= (d Gt Wy tP)/ 2

Brander & Spencer (1984) analyze a model of entry deterrence.
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The final-good price is therefore:
(25 pM= (4a Gyt ot 2wy + tF}/ 6
4-2. Conditions of dumping in the intermediate-good market
The condition under which the home IGP dumps is as follows.
@6) 1™ (™M)= (cp— o) + (11250
Suppose the intermediate-good supplier is a monopolist. In this case the condition
under which the monopolist dumps is r'™ — (rFM - lp):: (CF - CH) +1/2>0. This shows that

c>¢y, is a necessary condition for the home IGP to dump when t"<0. When cy<c,, a
positive import tariff by the foreign country is a necessary condition for the home IGP to
dump (tariff induced dumping).
4-3. Does government have an incentive to impose an AD duty on
imports?

When the home IGP is a monopolist, the foreign country's welfare is as the follows.
27) W™M=gM4 FfmiM

We obtain the welfare change of the foreign country by differentiating equation (27)

with respect to t "

GW™ 1017 = gt 17 + mBt+ (T om M 1)
28 = -{(a —Cp— wﬂ) +(cH - CF) - 2tF} / 9b +{(a —Cp— WH) +(cH - cF) . 4LF> / 6b

={(a—-cp—wy|+cy—cp]-8t"}/18b
{(a-cemw)seu-ci) -5

where
(29)  omM/tF :——{(a ~ o= wy) Hey - ) 2tF} / 9b<0
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because {(a - Cp— \V“) +(c“ - c,;) - 21"} has the same numerator value of y}' as shown in

equation (22) which must be positive. Next we focus on the effects of changes by t" on the

tariff revenue.
(30)  mp'+ t“(amg“‘ /t“') :{(a —~Cp— w”) +(c,, - c,;) - 4"}/ 6b

whose value depends on the Ievel of 1, (30) could be positive if the level of t* is low
enough. So W™ /g1" can be positive at some tariff rates where the tariff revenue is greater

than the reduction of the FGP's profit.
The country suffering dumping has an incentive to impose an import tariff on the

intermediate-good monopolist.

Setting W™ /9t7 =0, we obtain the optimal tariff rate.
@D M =mlP/36b>0

because miy is denoted as the output of the foreign FGP under free trade which must be
positive.

The conclusion that a positive import tariff is optimal for the foreign monopolist has
been already analyzed by Brander & Spencer (1981) who construct a linear demand function
for the final-good, a constant marginal cost for the foreign FGP and a specific import tariff.
In this case, the tariff revenue by extracting foreign monopoly rent offsets the loss of
consumer surplus’. We obtain a similar result in the model where the consumer is the FGP

competing under Cournot competition with a rival in the third country's market.

5. When FGPs have bargaining power in the intermediate-good market
In this chapter, we consider a model consisting of a three stage game: governments
decide their tariff rates {irst, secondly FGPs decide production under Cournot competition

taking import tariffs as given and lastly IGPs decide their production levels taking the home

"Generally, iff the demand curve is flatier than  the marginal revenue curve, the optimal tariff on the foreign

monopolist is positive (see Brander & Krugman [19891).
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and foreign prices of the intermediate-good as given.

In this case, firstly we analyze the situation where the IGPs decide their production
levels with the intermediate-good prices as given. The first order conditions for profit
maximization of IGPs are as follows.

(32) r=w (i=HF
(33) r=w+t,j=HFi=]))

Then respective FGPs problems are as follows.
G4)  ri=min (wi, wit U ) (i,j=HFi=j).

From (34) and using the equations (1), FGPs decide equilibrium outputs®.
Proposition 2:
Dumping never occurs in an intermediate-good market when FGPs have bargaining

power in the intermediate-good markets.

Proof:

There are two cases where intermediate-good trade can occur. The first case is
wo<wi taw, (Lj=HFi=). Sor=w andri=wat! (i,j=HFi=j).
In this case, the IGP in country i is the only supplier to the home and foreign FGPs.
The second case is w; = w;+ U (i,j=HF; 1= ) where w;>w;.In this case, the IGPin

country 1 supplies the home and foreign intermediate-good markets. Assume that when
szwinmj , the home and foreign IGPs share just half of the intermediate-good demand of the
FGP in country j. So the IGP in country j supplies the domestic intermediate-good market.

Considering the dumping by the 1GP in country 1, it cannot dump in either case

because ' — (1’5 - 1j> =0. Q.E.D.

5. Concluding remarks
This paper suggests that dumping occurs in the intermediate-good market only when

the intermediate-good industry plays as Stackelberg leader for the final-good industry. It is

$See Appendix B.
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proved that the best way to prevent dumping is to abolish tariffs. Anti-dumping duties
imposed on the intermediate-good will contribute to an expansion of the dumping margin.
However, the country importing the intermediate-good has an incentive to impose anti-dumping
duty on the intermediate-good imports around the optimal tariff rate.

Still this model needs further consideration. Firstly, dumping occurs when in one
country the intermediate-good industry is a Stackelberg leader for the final-good industry,
and in the other country the final-good industry is a Stackelberg leader for the intermediate-good
industry, in other word, there are differences in market structure between countries. Secondly,
we need to study the vertical integration between the intermediate-good producer and the

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

Appendix A: Welfare change of the country having anti-dumping duty
imposed
We assume the home IGP has anti-dumping duty imposed by the foreign

government. The welfare change of the home country is shown as follows.

OW [0 =0m,, | 01+ | 01F + 1 om}! /017

(A-1) =(2y"/9) ~—{4m§‘}3 I3+ (cy—cy)/ Qb} ~ 41"/ 9b

:{z(ym} _ 6mgﬁ) +{ (CF —CH) + tli} / b} /9

where
(A-2) dmy/ otf =2y"E 1950

and
(A-3) onn/ot' = ~4{m§§5 +{cq—cx) /3b}/3

As shown in equation (A-2), the home FGP profits.

Next, we investigate equation (A-3). The first term in { } on the right hand side is
14



definitely positive and the second term is negative in case (i) of Theorem 1 ("0 and t"<0
and c>c;) . The larger (smaller) the value of dumping margin, the smaller (larger ) the
amount of mE. As Section 3 considers the cases of reciprocal exports in the intermediate-
good trade, dxl / 91" <0 will be robust. In case (ii) of Theorem 1, dn / 9" <0 because Cps
Cypr

Now we consider the entire effects on the home country's welfare. If and only if

yI < 6miT + { (CH -—Cg:} - t“} [2b, dW ;1 131" <0. As

v _6mif= —4miF - (CF + Wg — 3tr') /3b, Wy, /91" can be negative. In case (i) of Theorem

1, the second term on the right hand side of this inequality is negative thus Wy /9" <0. In

case (ii) of Theorem 1, the second term on the right hand side of this inequality is negative
(positive) iff t" is larger (smaller) than c,-c;, but this value is small enough not to affect
vy — 6miF | thus we suppose W, /9t" <0.
B. Equilibrinm output of FGPs when FGPs have bargaining power in the
intermediate-good market

Each FGP is supposed to play a Cournot game by choosing profit maximizing
outputs, subject to the decision of its rival, knowing the minimum price level of the IGP.
Using equations (1) and (34), we obtain the reaction function of the FGP.
(B-1) y=(a-c¢-1)-y/2 (i,j=HF;,H=F)
Solving (B-1) for the optimal final-good level, we get

(B-2) yP={(a-cr)+(c-¢)+ (F-r)}3b  (ij=H,F;H=F).
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