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1. INTRODUCTION

It has become a commonly observed fact that much of international trade
involves imperfectly competitive firms, particularly with regard to
markets for high unit cost consumer goods (Grubel and Lloyd 1875). Many
aspects of trade theory, such as cross-shipping of identical goods
(Neven and Phlips 1984), can best be explained by the presence of
imperfect competition . In contrast, the theory of international trade
has, until recently, been concerned predeminantly with models of perfect
competition, for a summary see Dixit (1886). This, of course, reduces

its applicability.

To make progress into the analysis of tariff policy in the presence
of imperfect competition, this paper builds on recent work in trade
theory (Dixit 1884, Venables 1883, 18985, Brander and Spencer 1884) and
optimal tax theory (Myles 1987) to present an analysis of tariff policy
in a general equilibrium model of international trade with imperfect

competition.

Obvious problems exist with partial equilibrium models of trade;
they simply cannot capture all the repercussions of any policy action
and the range of effects that are relevant. Conversely, most previous
attempts at trade and general equilibrium have been of the “small
country” against "large world" type so that the general equilibrium
relates only to the small country. This is clearly not satisfactory
when considerable trade takes place between similarly sized countries,
as 1t does within the E.C. and, for example, between the U.S.A. and

Japan.

Specific failures of existing models can be traced to the usual

restrictions that are made for the sake of simplicity. Linear demand



functions are commonly used but these restrict the range of effects that
can occur in imperfectly competitive markets in response to policy
variations; these effects being one of the most interesting aspects of
imperfect competition, see Seade (1888). Consumer surplus often appears
as a measure of welfare despite its inherent weaknesses; it would seem
apparent that any worthwhile approach must be based on a stronger
concept of welfare. Furthermore, partial equilibrium models that use a
cost function to characterise production possibilities implicitly assume
that factor prices are constant. There are important reasons, which are
discussed fully below, for rejecting this as an appropriate assumption.
Indeed, variations in factor prices are an important determinant of the
optimal policy. Profits are another area of difficulty, they sometimes
enter measures of surplus and are sometimes ignored, any satisfactory
treatment must take them fully into account. Also, the feedback of
profits into demand (Cripps and Myles 1988) has received no attention in
the trade literature. Finally, equilibrium is never proven except for
those cases where it is obviocus. If the imperfectly competitive model
of trade is to be taken seriously, the nature and existence of

equilibrium needs to be carefully established.

Section 2 of the paper describes the structure of the model,
characterises equilibrium and presents a proof of the existence of
equilibrium. Four aspects of tariff policy are analysed in section 3.
The results of Brander and Spencer (1884) are first generalised to
accomodate arbitrary differentiable demand functions but holding factor
prices constant and with a 100% profits tax. The exercise 1is then
repeated allowing for factor price variations and the two sets of
results contrasted. Returning to a fixed factor price model, the
interrelation of tariff policy and profit income is considered.

Finally, the optimal tariffs resulting from a Nash equilibrium in



tariff-setting between the two countries and a collusive equilibrium are
compared; the focus is placed on determining when collusive tariff

levels are lower. Conclusions are given in section 4.

Z. THE MODEL AND THE EXISTENCE OF EQUILIBRIUM

i)General Structure.

The model consists of two equally sized countries, labelled A and B,
each of which has some members of an oligopolistic industry, those in A
are indexed i1 = 1,...,n and in B J = 1,...,mn. The output of this
industry, good X, is traded between the two countries. Each country
also has a perfectly competitive industry producing good Y, which is not
traded, with constant returns to scale. Both goods are produced using
labour alone. Pre-tax (and no-tax) prices for the two goods are px® and
Py® in country A and pxP, py® in B. Post-tax prices are gx®, gy®, gxP

and gqy®. The two country’s wage rates are we and wo.

There 1s a household in each country which receives the profits, w,
of the firms located in that country, supplies labour, consumes the two
goods produced and, where appropriate, alsc consumes a publicly provided
good, G. The behaviour of this household is characterised by an
indirect utility funection, Vi = Vi(axt, avi, wi, wt, Gi), i = a, b,

which also acts as a measure of social welfare.

Each country has a government that levies a tariff, denoted v1, i =
a, b, taxes good Y at rate ti and provides the public good. The aim of
the government is always to maximise the welfare of the household while

maintaining a balanced budget.



In defining equilibrium it is necessary to distinguish carefully
how imperfectly competitive firms treat profits. In contrast to much of
the previous literature, see Hart (1885) for a survey, it is assumed
here that the firms take into account the dependence of their demand
upon the profits they make. In effect, it is assumed that the firms
maximise profits subject to an objective demand function. The
relationship between models of subjective and objective demand is
discussed in Nikaido (1875) and Cripps and Myles (1888), the assumption

is not unreasocnable.

There is also a distinction between the model below and that
developed to analyse optimal commodity taxation (Myles 1887). Both
models have labour as the only input into production and it is natural
to use its price, the wage rate, as numeraire and build the price system
up from this. With labour as the only input, once the wage is
determined the cost functions are fixed for all firms as are the prices
of goods produced competitively with constant returns to scale.
However, in this trade model with two countries there are two wage rates
but only one of these can be normalised. Furthermore, the factor price
equalisation theorem cannot be appealed to. Hence one wage rate must be
determined endogenously by the model and this introduces factor price
effects into policy analysis, a point that has been ignored by previous

authors. The factor price effect is also crucial in the existence

proof.

ii)Characterisation of Equilibrium.

The model has six markets: in each country there is an oligopolistic
market, a perfectly competitive market and a labour market. To prove

the existence of an equilibrium it is necessary, by Walras’® law, only to



demonstrate the existence of equilibrium in five of these markets.
However, as is now explained, the existence of equilibrium can be proved

by considering orily one market.

If the price of the competitive good in each country is set equal
;to the cost of production, the two competitive markets will be in
iequilibrium. These are also the only prices at which they will be in
equilibrium. Providing profit-maximising choices exist for the
oligopolists, and the existence proof below will establish that they do,
the oligopolistic markets must be in equilibrium as the oligopolists
always produce on their demand curves. Consequently this leaves only
the two labour markets but, from Walras® law, only one of these requires

analysis; the analysis will focus on the labour market in country A.

The equilibriating mechanism is as follows: the wage rate of
country A, w®, is taken as numeraire and remains fixed. This determines
Qy®* and the cost structure for the oligopolists in country A. In
contrast, w® is to be determined endogenously by the system; ay®, Qx®
rand Qx® can all be determined conditionally upon w®. The state of the
labour market in A is dependent upon the entire vector we, gy®, gyo,
@x*, ax®, w° and hence, given w®, upon wP alone. Consequently,
existence of ecjuilibrium is proven by demonstrating that there exists a
we such that all the oligopolistic firms have mitually compatible
profit-maximising choices that alsoc generate equilibrium in the labour

market of A.

Having described the structure of the problem it is now necessary
to analyse labour market equilibrium. This is acheived by first placing

the equilibrium equation into a form suitable for the existence proof.

As each unit of Y production requires one unit of labour, labour

demand from the competitive industry, La=(Y), is equal to the demand for



Y, Ya2; thus La=(¥2) = Ya=. Letting La2(Xp®) represent labour demand
from the oligopolists located in A, where Xp® is their total production,

labour market equilibrium occurs when
Ya® + La®(Xp2) = Ls® (1
with Le® representing labour supply. The consumer’s budget constraint
is
qya¥d® + qx2Xa® = wale® + M2 (2)

From constant returns to scale, gy® = w& + t&; t® the commodity tax

levied upon Y. Hence
Yae - Le® = (8 - qx®%q® - t2¥a2)/w= (3

Substituting into (1)
welga(Xp®) + ™ - qx®X4® - ta¥ge = 0 (4>

This paper will consider only balanced-budget tax and tariff schemes, so
writing v as the tariff levied on imports of X, Xe®, from B intoc A,
budget-balance implies TeXc® = -teYqe. Using this in (4), labour market

equilibrium occurs when
wela®(Xp®) + 1% - qx®Xq® + T%Xp® = O (5)

For a model of a closed economy with X2 = 0 (or with 12 a
commodity tax and Xe® replaced by Xa2), (5) would describe the budget
constraint for the oligopolistic industry and would be satisfied
definitionally. It follows that a closed economy must have an
equilibrium provided the imperfectly competitive firms can find profit-

maximising decisions, a point explored by Cripps and Myles (13988).

In contrast, for the trade model under consideration (95) need not

be satisfied and indeed will only be met if an equilibrium exists.



However, (5) is not yet in the most appropriate form. From the budget

constraints of the oligopolists located in A

n:a:Z‘?n:zJ_] s.xa.;.f? bxb_zlj1 wal, 8 a.;.b.."n bys:b
s=1 ™ lzqu 1 lzqu 1 =1 18(x19+x3b) zile X1

Substituting for me in (5) and noting ZiwsLis(xjs+x4b) = welyga(Xpa)

"
o

Z{l .a.xa..4.zr_1 bxb_zt:l Tbhysb +Zn:l Sy ys — Y 8
5o KL 521 WXL =T OXE 5217 Qx2Xd

where Z3x3% = Xo® by definition, or, as 21029X1% — QxBXg® = -S3qxSx4%,

22.1 :l<t:1xf*‘-T'5‘)xaSl = Ezzl(qxb—Tb )x4P (8)

Eq. (B) 1is the final description of equilibrium and provides a
convenient form for analysis. It states that general equilibrium is
equivalent to trade balance between the two countries. Recalling the
previous discussion, both sides of (6) are functionally dependent upon
we which gives one variable to solve a single equation. The next
section derives sufficient conditions for there to be an equilibrium

value of wb.

iii)Existence.

The existence proof will be concerned only with t& = 7& = tb = b = (
for notational simplicity so all prices will be represented by p’s. It

can easily be extended to other cases.

To proceed, first define the two demand functions for the

oligoplists” output

Xs = ¥3( py®, px®, we, T )

X

"

Xb( pVbJ be: Wb: w )



Defining an index 1 = 1,...,k,...,n+m, for which the first n components
refer to firms 1 = 1,...,n located in A and the remaining components to
the firms located in B, and assuming invertibility of direct demand,

inverse demand can be written

Te( S1x12, py®, we, 1w° )

px®

pxb rb( 21X1b, va: Wb) nb )

Alternatively, using the notation X-x for the aggregate less the k'th

term,
px® = I'a( X-k® + Xx®, py®, W, T2 ) (7
pxP = [P( X-kP + xxP, pyb, wo, ™ ) (8)
For 1 =1,...,k,...,n, the profits of the k"th firm are

CR(Xk®+xkP; W)

WR(X—ka + Xk®, Py, W%, T%, X-1P + Xkb: pVbJ Wb; nb) (9)

and for 1 = n+l,...,k,...,m

= xu®. [o(X-ko+xK®,py®, we, m2) + xkP . [P(X-iP+xuP,pyP, WP, me)

g

~ Ch({xk®+XKP; wP)

R(X-k® + Xk®, Dy*, W2, T, X-kP + xuP, pyP, we, mP) (10)

1l

Since we 1is taken as numeraire throughout and as py® and py® depend
directly on the respective wage rates, for all 1 = 1,...,n+m the gdeneral

expression for profit may be written

Tk = TR(X-k® + xk2, e, X-kP + xkP, wo, wP) (1L



Now note that n® and me, given we, are dependent upon the vector of
outputs supplied to country A, xe, x= = %1%, ... ,Xn+m®, the vector of

outputs xP, xP = xiP,...,xn+mP, supplied to B and wo,
w® = ne(xe, b, wb),

™ = mh(xe, P, we)

Substituting these into (11)
e = (X1 + xu®, X-P + xuP, xo, xP, wb).

Using the notation x-w® for the vector less its k'th term, the final

expression for profits is

Me = me(X-k® + x1®, X-1P + 0P, Xk, X-k®, XkP, 112, wo),

1=1,...,k,...,mn (12)

From (12) it can be seen that there are two effects of an output change:
a direct effect of quantity upon price and an income effect working

through the consumers’ profit incomes.

Noting that knowledge of x-k® and x-k® is sufficient to also
determine X-wx® and X-x®, the following assumptions are maintained

throughout:

Al. For all values of x-k®, %X-x®, and we, mk(.) is strictly concave in

xk® and xkP and twice differentiable.
AZ2. mk(-) is continuous with respect to all arguments.

A3. xk®, xk® € Qk, Qu<& R2+, contains the origin, and is compact with

max {xk® + xkP} < K ¢ =,

The first step in the existence proof is to demonstrate that
assumptions Al. - A3. guarantee an equilibrium exists for the

imperfectly competitive industry, given a value of we, and that the
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equilibrium 1is continuously dependent upon w®. This 1is stated as
theorem 1.
Theorem 1. Assuming Al. - A3. a Cournot equilibrium exists Ffor the

imperfectly competitive Iindustry and this equilibrium is continuously

dependent upon #*.

Proof.

The first step is to show an equilibrium exists. For given values of
%X-k®, x-xP and we, Al. and A3. imply that there is a unique profit-
maximising output choice xwk®, x> for all firms 1 = 1,...,mn. Write

this choice as

m+nr
(xk2, xkP) = hk(x-k®, 3-kP; wP), hk: &

Q1 X wP > Qi
1=1, 1#k

By standard arguments, for example Okuguchi (1878), each h#(-) is a

contiunuous, point-valued function of x-k® and x-uP.

Forming the composite function

H(x2, ¥°; wP) = (hi(x-18, x-1P; w2), ..., h®"(X-mn®, X-m+nP; wo)),
m-+n m+n
H:nt @Q1Xwk->um Q1 Xw
1=1 1=1

H is a continuous point-valued function from a compact set, the product
of the Q1’s with the single point we, into itself. Hence, by Brouwer's
Theorem, H has a fixed point which, by construetion, is the Cournot
equilibrium. This establishes the existence of an equilibrium for a
given value of wP; it remains to investigate the continuity of this

equilibrium with repect to wb.
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Take fixed values of x-k® and x-x® and consider a sequence

[ve]
{WT}T:1 and let limT_>wa = WO, Given this sequence, a sequence

{h(x-1®, X-kP; wT)}, each h®(-) € Qu, is obtained. As Qw is compact,
this sequence has a convergent subsequence. Let

{hk(x-k2, x-iP; Wt)}:=1

be such a subsequence.
By definition

Te(h(x-k®, X-1P; WE), X-k®, X-kP; WE) > T(Xk®, P, X-k%, X-kP; wt),

all xk®, xuP € Q.
and, by continuity of the profit function,

tR(lime->eh®(g-1k®, %X-k2; WE), Xk, X-kP; Wt) >

(Xk®, XkP, X-k%, %-1P; wO),
but, as hk(x-k®, x-«P; wt) is single-valued,
lime—>wh®(X-1k®, X-1kP; Wt) = hk(¥-k®, x-i2; wWO)
so that h®(-) is continuous with respect to we.

Under Al. - A3. the fixed point of H(-) is unique (Okuguchi 1978)

and by definition it satisfies

(x12, x1P) = hl(x-1%, x-1b; wd),

(%m+n®, Xm+nP) = ho*n(x mene, X-m+nP; W)

Now consider the sequence {wT}, for each value of wr there is a fixed

point such that

(x1%, x1P)T = hi1((g-1%, x-1P)T; wT),
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(Xm+n®, Xm+nP)T = HN((X-m+n®, L-m+enP)T; W)

which generates the sequence {(x1%, xi1P)7,...,(Xm+n%, xm-mb)"‘)}:j1 Each

Jivxy

member of this sequence belongs to the compact set w n Q1 and therefore

1=1
it has a convergent subsequence. Take this to be the sequence itself

with limT_>m((x1a, x1B)7T, .., (Xmen®, XmenP)T) =

({(x1%, x1P)9, ..., (Xm+n®, Xm+nP)0).
So, by continuity of the hk(-)’s,

limr—>m(h1((£-1%, X-18)T; WT),...,Hmn((X-mm®, Z-menP)T; WT)) =
(h1(limr->=(X-1%, %X-1P)7; limr->eWT),.

. hrn(lifr>e(X-mn®, X-menP)7T; lilr-><WT))
= (hi((%-1%, X-1P)0; WO), ..., hm*n((X-mmn®, X-menP)0; WO))
= limr->e ((x18, X12)7, ..., (Xm+n®, Xm+nP)7T)

which demonstrates continuity of the fixed point with respect to wb. .

The idea lying behind this proof has a close formal resemblance to
those used 1in proving continuity of the Walras correspondence
(Hildenbrand and Mertens 1972) and methods for relaxing some of the

strong assumptions may be found in that literature.

Recalling (B8) and expressing functional dependence, equilibrium

pecurs when

T} (Ta(T]xa0(0), Ta(xa(i2) go(w0),#9)) = T2).xga(w) =

2L (To(E]xan(we), Te(xa(ne), 22(w2),w2)) = T2).x1(w2)  (13)

or

(W) = B(wP) (14
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Theorem 1 has shown, given continuity of the inverse demand
functions, that both sides of (14) are continuously depndent upon wWe.
It now remains to demonstrate that a value of wP exists that satisfies

(14).

Before proceeding with the main proof it will be helpful to analyse
the comparative statics, with respect to changes in wPb, of a simplified
variant of the model. This serves two purpcses: it illustrates the
workings of the above proof and indicates the form that assumptions to

guarantee the existence of a solution to (14) should take.

Consider a duopoly model with firm 1 located in country A and firm
2 in B. The firms® profit levels, taking we as fixed, can be expressed

as

T = xa®.[8(x18+x2%, m8(x1%,X28,X1P,x2P; we)) +

x1B.IP(x1P+xaP, pyP, WP , mP(x12,x29,x1P,x2P; wb)) - Cl(xi8+x1°)
and

T2 = X28 . [8(x19%+X28 ,m2(X12,X2%,X1P,x2b; wo)) +

x2P . [P(x1P+x2P, pyP, WP, mP( %12, X2®,X1P, x2P; wP)) - C2(x28+x2P; wb)
The profit-maximising choices for the firms’ are described by

Ow1/dx12 = I'e + x18.(8[=/8X= + 8[=/0m=.8me/8x18) + x1b.(8[b/6nk . Srb/dx1e

Cis =0

Om1/0x1P = I + x12.(3IB/8XP + 8[b/6np.dne/5x1P)

H

+

x18. (8['a/8ne. s /Bx1P) - Clg = 0

Onz/Ox28 = I's + xo8. (8[/8Xs + S['=a/8ne.Swe/dxoe)

-+

x2P . (8[®/8mb . ok /Sx28) - C2g = 0

and
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Sma/Sxab = [P + x2Pk.(8[k/3XP + O[P/Ome.dme/dx2P)

+ xzo (8[e/8ne.Sne/dxzk)y - C2g = O

As these are assumed to be the only firms in each country earning

positive profits, it follows that at the maximising values

Om1/8x1s = Sme/Ox1s = 0, Om1/8xik = Ome/dxiP = 0
and
Snp/Ox2e = SuP/Sx22 = 0, Onz/Oxz2P = Snb/Sx2b = O

Obviously these restrictions cannot be included once more than a single

firm is located in each country.

Substituting the restrictions into the first-order conditions

= + xla.(éra/GXa) + x1P . (8[®/8ub.Sub/8x12) - Clg = O (15)
e + x1b.(8[P/8XP + &8[P/8nb.dnp/8x1P) - Clg = O (18)
e + x28.(8[=2/8X=s + O['s/8n=.0m=/0x28) - C20 = O (17
and

It + x2b.(8[®/0XP) + xo. (Oe/Om=.8ne/8x2P) - C2¢ = O (18)

The next step is to calculate the effect of variations in wP upon
the solution to these equations. To make the analysis tractable two
additional assumptions are made: the profit terms &['2/8n=.d6me/8xzP etc.
will be set equal to zero, this is equivalent to either a zero income
effect in demand or a 100% profit tax, and the cost functions will be
assumed linear. Aside from their dependence upon w°, and in general
equilibrium their joint determination of wP, these two assumptions are
sufficient for the two markets to be treated separately, given an

assumed value of wb.

For country A, differentiating (15) and (17) and solving
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s §2T=
dxie C201 ( 55(9- + Xla.sigz
U X N X L SN o

5xe < 5xe T ¥ 5xez’ T Fxa‘sxa T ¥2*-3xacz
and
2 a
dxzs C2o1 (2. g%a + Xla.§§§2
R N N L - O ¢
8Xs “'8%a T *15Faz’ T 5Xa'sxe T ¥2%-5Raz
where C2g1 = &C2g/3wb. Assuming the demand function to be concave,

32=/8Xs2 < (O, it follows that dxis/dwe > 0 and dxes/dwe < 0. Also
|dx1a/dwb| < |dx2a/dwb‘.

For the existence proof it is the relation of the term px®.x28 to

we that is of most interest. As
d(px®.x28)/dwb = x28.( 8e/8Xa ( dxis/dwe + dxes/dwe ) ) + T'=a . dxea/dwe

and using (17)

d(px®.x22)/dwe = x2%.60%/5X=.dx12/dwe + C2g.dxea/dwb < O.

Consequently as wt increases, the value of imports into country A,

valued at px=2, falls.

The mechanism  behind this result can be  illustrated
diagramatically. Egs. (18) and (20) are implicit representations of the
firms® reaction functions, these are also the hk(-) functions in Theorem
1. For firm 1, x1® = hle(x2®) and is independent of w. In contrast,
the reaction function of firm 2 is x2& = h2a(x1#,w2). An increase in wb
then has the effect of shifting h2a(xi1%,wP) uniformly downwards, as in
fig. 1, while hla(x2®) is unchanged. This increases x1® and reduces ble-L]
and the concavity implies that their sum also decreases. This causes an

increase in px® but this is more than offset by the reduction in xo2=.
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Furthermore, as w° continues to increase x=2%= will tend to zero and the

equilibrium will tend to point C.

X2

hi=(xaz2)

WP increases

hee(xi8;wP)
i A N
C X1=
Fig. 1

Repeating this analysis for the market in country B and, in order
to simplify expressions, making the additional restriction that xi® =

xoP at the intial equilibrium, differentiation of (18) and (18) gives

ore die o O[2 d2™ o B0 0 B0
dxip  _ _ oXeldwe | T '5%b dwb2 ot L §xe T %1 -5¥p2 21
dwe o> o 8P | g 32y OO e o2,
Sxetsxe T X axe2’ Toaxetexe T *2 kb2
and
8T 82ro s[> drd 8T derb
2 —_ b - - = puay - b T -
dxd C2g01 (26Xb + X1, ) 570 dme T 0535 gwbz .
dwe oo 5 8P e 322y O O e 5
5xp' % 5xe T XY axe2’ T ExetERe T 2 5%e2

where dlb/dwe = O&Ib/SpyP + O8[P/8we and d2Ie/dwe2 = &2[P/0pyP2 +
52lv/8we2, From the concavity of demand, the denominator of (21) and
(22) is positive and, since C2g1 and dfe/dwe > 0, a sufficient
condition for dxib/dwe > 0 is that d2Ib/dwe2 > 0; the necessary

condition would allow some negative values. In addition, d=2I®/dwb2 > O
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alsoc implies that [dxlb/dwb] > {dxzb/dwb| but does not sign dxzb/dwb; it

is assumed below to be negative.

Finally, it is necessary to determine d(pxPx1P)/dwt.

Differentiating,

1]

d(pxP.x1P)/dwb = I'®.dxib/dwe + x1b.( 8[®/5Xb ( dxib/dwt + dxzP/dwe ) )

+ x12.( 8I®/8py>e + 8[b/Bwb )

and using (18)

d(pxP.x1P)/dwP = Clg.dxiP/dwe + x1b.8[®/8XP.dxab/dwe + x1b.dI®/dwe

Hence, d(pxP.x1P)/dwt > O when dxiP/dwe > 0 and dxsb/dwe < 0O which, as
noted above, are ensured by d2[®/dwe2 > 0. Consequently, assuming
d2I'®/dwe2 > 0, pxP.x1P will increase as wo increases. This solution is
illustrated in the reaction function diagram below.

x2b
f h1P(x2P;wP)

WP increases

heP(x1b;wb)

>
xib

Returning to the existence of general equilibrium, equilibrium for

this example will occur when

Px®x28 = pxbxiP.
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The analysis has concluded that the left-hand side of this equation is a-
decreasing continuous function of wP and the right-hand side is an

increasing continuous function. An equilibrium must then exist provided

N

lim DPx2X2s lim pxbx1P
wo—>0 we—>0 -

and

3 Byoa ¢ 17 By b
llme_>00 DxBX2 llme—>w PxPx1

These limits now form the basis of an existence proof for the initial

model.

The following assumptions are made:

Ad. For wb < whki and for all xgb, j = 1,...,m, xi1%, xiP, i = 1,...,n,
and mwe, I'P(0 + Z3xgb, wP, wP) < Clo(xi® + xiP).

A5, For wP < wP1, i x4 > 0, some j = 1,...,m.

AB. For wb > wPn, I'#(2ixis + 0, w) < Cdo(xs® + x3®; wP), j = 1,...,nm,

for all 2ixi®, x4, x4P and m=.
A7. For we > wPn, 3 x4 > 0, some i = 1,...,n.

These assumptions are fairly reasonable. Taken together A4. and
A5. impose the condition that as the wage rate in B tends to zero, and
consequently the costs for fims located in B also tend to zero, it is no
longer economic for firms in A, whose costs remain fixed, to compete in
B while firms in B can still benefit from supplying to A. Referring
back to fig. 2, this is equivalent to the reaction function of 2, heb,
moving outwards until it intersects hi® at the point hiP meets the
vertical axis. At this point xiP becomes zero. AG. and A7. guarantee

similar behaviour as wP becomes large; eventually there will be reached

a point where it is no longer feasible for firms located in B to export
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to A, while exports to B can be profitable. In terms of fig. 1, hoe
moves inwards and eventually intersects his at point C and xz¢ becomes

zero.
These assumptions are now used to prove the following:

Theorem 2. Under assumptions Al. - A7. the model of trade has an

equilibrium.
Proof.

From (14), equilibrium occurs when &(wP) - 8(we) = 0 or, writing G(wbk) =
d(we) - 8(wP), when G(wb) = 0. Theorem 1 has already shown that G(w2)
is a continuous function of w®, it remains to show that there exists a

value of we > 0 for which it is zero.

From A4., for wP < wP1i the return to a firm located in A of
supplying to B is always less than the cost of production; it follows
that xiP = 0 for all i = 1,...,n. Hence SipxPxiP = 6(wb) = 0. As A5,
guarantees the existence of xs& > 0, it must be that px2 > 0 and

23Px%x3® > 0. Consequently for we < we1, B(wP) < $(wk) so G(wek) > 0.

In a similar manner, for w® > wPn AB. ensures that the return to a
firm located in B of supplying to A is always less than the cost of
production; hence xy® = 0 for all j = 1,...,m and Sipx®xs® = &(w) = O.
As A7. assumes the existence of xib > 0, it must follow that pxP > 0 and
that ZipxPxiP > 0. Conseguently for we > wen, B(wk) > B(wP) so G(wb) <

a.

From Theorem 1, G(wP) is continuous and point-valued so the set
{wbi WP < wP1} is disjoint from {wb[ WP > wPn} and w1 < wPn. By the
intermediate value theorem there must exist wb* such that wei < wo* <
Weh and G(we*) = 0. wP* is the equilibrium wage and the theorem is

proved. l
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This existence proof could easily be extended to take explicit
account of alternative conjectural assumptions and, of more importance,
could also incorporate product differentiation by basing the analysis
upon Friedman’'s (1877) model of price-setting oligopoly. In both cases

only a minor rephrasing of Theorem 1 would be required.

3.Aspects of Tariff Policy.

Four analyses of tariff policy will be conducted in this section within
the context of the model set out above. Various additional assumptions
will be made in order to highlight certain issues and to simplify
wherever possible. In particular, it is maintained that within each
country the oligopolistic firms are identical and produce with constant

marginal costs.

The first analysis assumes a 1007% profit tax and a constant value
of wb; the results are direct deneralisations of those presented by
Brander and Spencer (1884) and Dixit (1884). These results are then
extended to incorporate the equilibriating response of country B's
factor price to changes in taxes and tariffs. Contrasting the two sets
of results indicates the biases that occur when factor prices are
assumed constant. Following this, factor prices are again fixed and the
assumption of a 100% profits tax is relaxed. Finally, the profits tax
is re-imposed and the level of collusive and Nash-equilibrium tariffs

compared.
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i)Optimal Tariffs with Constant Factor Prices.

Assuming w® and marginal costs to be constant allows the markets in A
and B to be treated in isolation. Concentrating on A, the policy
problem to be studied is the choice of a tariff on imports from B in
conjunction with a commodity tax upon Y; the budget must alsoc remain
balanced. The simplest case of this problem, and the one that provides
most insight into the determinants of the solution, is to consider the
direction of welfare-improving taxes beginning from an initial zero-tax
position. In particular, what conditions will guarantee the optimality

of a move in the direction of positive tariffs?
The formal statement of the problem is:

WI 1. Find dre, dte s.t. dVe > 0, dR = O

where

Ve = Va(qx®, gy®), R = taXp® + ta¥e and 18 = ta = initially.
Differentiating the indirect utility function

dve = §Va/8qx®(8qxa/5Ta)dTe

+ (OVe/8qx=.8qx®/8qy®.5qya/5ta + &Va/8qy=. dqye/5ta)dte

where the derivative &qx®/8T® reflects the adjustment of the
oligopolistic market to the change in costs of the importing firms, or
the degree of forward-shifting of the tariff, and 8gx®/85qy® captures the
effect of the change in the price of Y working through the demand
function (7). These terms are calculated and analysed below. Writing
x22 for the Quantity each of the m identical firms in B export to A, the

budget constraint gives
dR = 0 = mxpedrte + Ydte

SO
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dte = -mxasdre/Y

Using this expression and Roy’s identity, where a= is the marginal
utility of income and xi12 the supply of each of the n firms loecated in

A, the change in utility can be written

dVe = [ae(nxis+mx2®)((mx2a/Y)0qx2/0qy® — 3qx2/672 ) + aamxZaldre

Hence dte > 0 when

Y[1 - ((nx1s+mx2%)/mx2%).0gx%/672] + (nxi8+mx2%).5qx%/8qy® > O (23)

From (23), a sufficient condition for the tariff to be positive is
5qx8/8Te < mxes/(nxis+mxee) and Sqx&/8qye > O. (24)

When x1® = 0, this reduces to Ogx2/07® < 1 and 8gx®/0qy= > 0 which
requires the tariff to be under-shifted and the price of X to rise in
response to a tax on Y. The reasoning behind this result is
straightforward: with undershifting the tariff can raise revenue from
the importers at the expense of a price increase less that the value of
the tariff, the revenue raised can then subsidise good Y the price of
which falls by an amount equal to the level of subsidy due to the
assumption of constant returns. With 0gx2/8qgy® > 0, the reduction in
the price of Y further reduces that of X. For small tax changes this

modification of the relative prices is welfare-improving.
Reversing (23), the tariff should be negative when
Y[1 - ((nxi8+mx=2%)/mx22).6gx%/678] + (nxi18+mx2%).5qx2/5qy® < O (25)

In general terms, this will occur when the tariff is over-shifted and
the price of X falls in response to a tax upon Y. To proceed further it
is necessary to evaluate 8gx8/5T2 and 8qx2/8qy®, this delineates the

circumstances that will lead to inequalities (23) and (25).



Under the maintained assumptions, equilibrium in the oligopolistic

market in country A satisfies

I'e(nxi® + mx22, qy®) + xi180% (nxis + mxa2&, gque) -~ Col = ( (2B)
and
Fea(nxis + mx2%, gy2) + x28l%(nx18 + mxe&, gy®) -~ 18 - Co2 = ) 27

which are the necessary conditions for profit-maximisation of typiecal

firms located in A and B. Differentiating these equations

((n+1)% + nx18l%ac)dx1® + (M8 + mx1ole)dxea

= - (Tay + x1808%y )dgye (28)

(nl'ex + nxosl8e)dxi® + ((mH1)T8x + mx2elSue)dxee

= dte - (I'sy + x28T9y)dgys (29)
Solving (28) and (22)
C_igxa _ Tay (30)
dre © (n+ m+ 1)T% + (NX1® + mxe® )l e

Noting that the second-order condition for profit maximisation is

2o + x18 %0 < 0, 1 =1, 2

it is reasonable to assume that the denominator of (30) is negative.
Moreover, from Seade (1980), negativity is also a sufficient condition
for stability of the equilibrium. It follows that dax®/dte > 0. For
the analysis of tariff reform, (23) and (25) indicate that it is the
possibility of tariff over-shifting, dagxe/dte® > 1, that is of most
interest. From (30), dgx®/dte > 1 when (n + m)lee + (nx12 + mxzs)les >

0, or

Xal'e/Toe < ~(n + m) (31)



Following Seade (1888), Xs['%ya/T8x 1s the elasticity of the gradient of
the inverse demand function and, for over-shifting, this must be less
than minus the number of firms. This is a considerable strengthening of
the condition for over-shifting of commodity taxes identified by Seade;
this is due to the asymmetry of the tariff in affecting only one group
of firms within the industry. For (31) to be satisfied it is necessary
that the inverse demand function be convex in the locality of the

equilibrium, hence under-shifting will always occur with linear demands.

Returning to (28) and (27) and differentiating with respect to gg2,

x12 and xo2

dgxs _ [adey + (nxa® + mx2®)([Tead'Sy - [adsy]
dgy® ~ (n +m+ 1Tk + (nx12 + mx2® )%

(32)

where I[ey = 0O[%/8qy® and [%xy = §2[2/0Xe0qy®. There can be no
presumption as to the sign of (31). A sufficient condition for it to be
positive is that X and Y are substitutes (I'sy > 0), demand is concave
(Texx < 0) and I'ssy > 0. However, it can be appreciated that there ares

no a priori reasons for these to be expected.

To summarise this section: a condition was derived that indicated
the direction a welfare-improving tax/tariff policy should take. This
indicated that positive tariffs would be the solution except when over-
shifting could occur and the price of the oligopolists”™ output fall in
response to taxes on the competitive good. Analysis of the comparative
statics of the model concluded that over-shifting would occur only when
a stringent condition on the elasticity of the inverse demand curve was
satisfied and could therefore be viewed as unlikely. In the light of
this, it is likely that positive tariffs will generally be welfare-
improving. Finally, a sufficient condition for positive tariffs is: [y

> 0, T8 < 0 and Ty » O,
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ii)Effect of Factor Price Yariations.

The analysis of tariffs in the above section was based on the assumption
of a fixed wage rate in country B. Relaxing this assumption raises the
question of whether variations in We, in response to the tariff policy
in A, will reinforce or weaken the previous argument. A possible answer
is the following: the tariff in A reduces x28 which, in turn, reduces
the demand for labour in B. This results in wo falling which lowers the
costs of the oligopolists in B and increases their competitiveness. The
increase in competitiveness then offsets the intial reduction in X228,
resulting iﬁ a smaller increase in gx® for any given level of tariff.

From (23), this would reinforce the argument for positive tariffs.

To develop a formal argument to support this viewpoint it is
necessary to consider the effect of a differential change dx2e upon the
equilibrium of B and "solve" for dwe in terms of dxze. This is acheived
by first analysing the labour market; any changes must leave this in
equilibrium. From the labour market a linear relaticnship between dwe,
dx2®, dxoP and dgxP is derived. Next, the demand function I® provides
a linear relationship between dwe, dx1P, dxz® and dgx®; dagx® can then
be eliminated between these two equations. Analysis of the comparative
statics of the market for X in B provides two further equations: one
relates dw® and dxiP, the other dwt and dxzek. These relations then
provide a final equation concerning only dwP and dxoe. A comparative
statics exercise for the oligopolistic market in A, allowing for
variations in wP, can then have dwb replaced by terms in dxze and the

solution obtained. This is now presented formally.
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Equilibrium in the labour market is represented by the use of the
consumer s indirect utility function and the cost function for the
ocligopolists. As labour demand from the Y industry 1is egual to Y

demand, using Roy’'s identity labour market equilibrium satisfies
Vb /Vor = - Vby,/Vor + mC12 (33)

where Vb = 8VR/8uwb, Ve, = §Vb/8gyP, Vbr = J{V&/Smd and Ci2 =
8C2/8(xzo+x2P). The assumption of 100% profit tax is retained so that
derivatives of indirect utility are all evaluated at ® = 0. Totally

differentiating (33), and noting dwP = dgyP, gives
0 = aidwP + azdgxP + asdxz® + aadxa2P (34)
with
a1 = - 2Voyw + MC12VPmy — VPsne — Veyy + mC12Vory,
az = - Wyx — Wux + mC12VPmx
aa = VeraC102 > O

VernCic2 > O

a4

It is further assumed that ai < 0 and az > 0; these place mild

restrictions upon the indirect utility function.
From the inverse demand function qxb = I®( nxiP + mx2P, gy, wo),
dgx® = bindxib + bzdxzsP + badw® (35)

by = Ity < 0, bz = IPaan < 0, ba = [Py + [Py > 0. Eliminating dgx® from

(34) and (35),

0 = cidwP + cadxiP + cadxe® + aadxeoP (38)
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cz = azb1 < 0, ca = aa > 0 and, by assumption, ci = aitaszba < 0, cq =
azbz + a¢ < 0. Next, from the comparative statics of equilibrium in the

oligopolistic market in B,

dxiP = didwb (37

di

[~TPx((TP3+IPw) + (mxeb-(mt+1)x1P) (TPt Pane))

+ (Mx1P-mx2P Y Piee(ITPy+IPw) ~ mCo12(IPstx1PIPonc]/ | A2

dxzP = eidwd (38)

g1 = [-IPu((TPy+I®sw) + (nx1P-(n+1)x2b ) (IPut[ine))

+ (nx2P-nx10)[Psau(Toy+TBu) ]/ | 42|
with
[AZ] = IP%[(n + m + 1)IPx + (nx1P + mx2b)[™ec] > 0.

It is further assumed that di and ei are greater than zero, this is
guaranteed with a linear demand function and is not too restrictive in
other cases. dxiP and dx2P can now be eliminated from (38) using (37)

and (38), hence
dwe = fidxee (338)

f1 = - ca/(c1 + czd1 + cadz) > Q. With the assumption of constant
marginal cost, we is the link between the two markets and (38) captures
the specific nature of this link: an increase in x2s will raise wages in
country B when the assumptions made above are satisfied. Alternative
assumptions can be followed through the analysis in the same manner.
This expression can now be employed in the analysis of the comparative

statics of the oligopolistic market in A.

Returning to (26) and (27) and allowing for the dependence of (2

upon wP, total differentiation gives
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dxie = gidqy® + gz2dT® + gadwP (40>
where
[Al] = I%e[(n + m + 1)T% + (nxa® + mx28)[ac] > O

- I'sxl'ay + (mx28 - (m+l)xis){laxloy - faxxr&y]/lAll

1]

g1

g2 = - ml®x - mx180%ac/ | Al

g3 = (- ml'®x - mX1afaxx)C201/|A1|
and
dx2e = hidgy® + hzdt® + hadwP (41)

hi = - [exl®y + (nx12 - (n+l)xe®)[TedSy - [Saday]/|AL|
hz = - (n+1)I'%e - nx180%ac/ AL

ha = (- (n+1)[% - nx15T%ac)/|AL|

Using (38) to eliminate dwP and solving the two resulting equations

similtaneously,
dx2® = (hi/1-hafi)dgy® + (hz/1l-hafi)dre (42)

As hafi < 0, contrasting (42) with (28) demconstrates that the effect of
changes in w® is to reduce the reponse of x2® to variations in the level

of the tariff and commodity tax. Solving for dxis
dxie = (gi+gafi(hi/1-hafi1))dgy® + (go+gafi(hi/1-haf1i))dr= (43>

Since gafi < 0, gz2tgafi(hi/1-hafi) < g2 and, contrasting (43) and (30),
the effect of the wage wvariation reduces the effect that the tariff has

upon x12. Combining these results, it is apparent that

dga= dgx2

Jra dre .
WP = constant we variable
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This inequality, in relation to (23), demonstrates that the allowance
for variation in wb strengthens the argument for a positive tariff, for
a given value of dgx®/dgy®. Analysis of the wage effect upon dgx®/dgy=
leads to an indeterminate conclusion. For example, in the linear case,
0 < dxza/dqya‘wb varies < dxza/dqyﬂ[wb constant but 0 < Xma/qua!Wb :
constant < dxlﬂ/dqy&{wb varies; the aggregate effect is reduced if

m(n+1)I'sx < nm['ssL201 and increased otherwise.

In conclusion, by following through the effects upon equilibrium in
B of a change in x2® it has been possible to relate xo& and we; under
the assumptions made they are posively related. Taking account of the
variation of w° when analysing the comparative statics of the
oligopolistic market in A, it was demonstrated that the effect of the
tariff on the market price was reduced; this factor works in Ffavour of
positive tariffs. In contrast, the relation of the wage effect to the
response of output, and price, to the commodity tax was indeterminate
even for the linear demand case; in general the effects upon xi1i% and xg&
would tend to be offsetting. This line of reasoning suggests that the
total effect of allowing variations in country B's wage is to reinforce
arguments for positive tariffs. Obviously this conclusion is dependent
upon the assumptions made and in some sense was illustrative; the
methodology permits the implications of alternative sets of restrictions

to be calculated.

iii)Profits.

To model the effect of taking profit income into account it is helpful

to take the following approach: the 100% profit tax remains in place but

the revenue from this tax is used to provide a public good, in quantity
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Ge, which is additively separable in the indirect utility function;
hence welfare is dependent upon profit levels although in a restricted
manner. The benefit of this approach is to ensure that demand is not
dierctly dependent upon profit so that the comparative statics of price
remain as for (i) above and the effects of policy on profits may be
treated in isolation. If this procedure were not adopted it would be
necessary to invert a Bx8 matrix in order to solve the system and the

resulting expressions would be unwieldly and, most likely, impenetrable.
With this background, welfare-improving tariffs solve:

¥I 2. Find dre, dty= s.t. dVa > 0, dR

t
o

where

Va = Ve(gx®, dgy=) + G=, G= = 7=, R TeXne + ty2¥® and 1T® = t& = 0
initially.
The effect on welfare of the changes is

dve = [8Ve/8qx>.0qx2/572 + Swe/dT7e]dTe

+ [&Ve/0qx>.5qx2/5qy® + O6Ve/8qy® + Sue/dgye]dts

Using the budget constraint to eliminate dt=, dra > O if

Yo[l - ((nx1®+mx2®)/mx2%).0Gx%/878] + (nx19+mx2%).0qx%/3qy=

+ (Yo/mx22)8me/8te - Sne/dqya > O (44)

As (44) illustrates, the profit effect acts in favour of positive
tariffs if (Y8/mxee)bna/6re - Smwe/8qy= > 0. The first term of this,
(Ys/mx22)0me/571e, is likely to be positive as the tariff is detrimental
to the competitiveness of importers and increases in the profits of home
firms. There does not appear to be a simple argument to determine the

expected sign of 8me/8gye.

As
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dme = n([T= + nxisley - Clgldxis + [x1omley Jdxos -~ [(x18lsy ]dqye)

substituion from (28) and (29) gives

dree mx12( 29 + x18le,n.)

dra ~ (n +m+ Llex + (nxis T mx28 )%

(43)

Hence dme/dte > 0 as suggested above. Repeating the procedure to derive

dns/dgye

gEa _ _ x18[2rey(ntm)(2Ue + x180850) + ey losey(x18(n-(m+1) +2mxos ] (46)
dgye” (n+m+ ey + (nx1s + mxoes )'ess,

AlLthough (46) may be of either sign, it is negative when demand is
linear, when I'ssx < 0 and Iy = 0 and when I'syec < O and Isser(x18(n-

(m+1))+2mx22] > 0. These include a number of important possibilities.

In conlusion, since dmne/dt® > 0, and assuming dme/dte < 0, (44)
demonstrates that the effect of profit income entering the measure of
social welfare is to increase the likelihood of a move in the direction
of positive tariffs being welfare-improving. This result has been
derived on the basis of a particular representation of utility but,
leaving complications in the analysis of the comparative statics to one
side, it seems reasonable to propose that it would extend to all cases

for which welfare was an increasing function of profits.

iv)Nash and Collusive Equilibria in Tariff-Setting.

It has been implicit in the previous sections that the two countries set
their tariffs and taxes independently, effectively optimal policies
would form a Nash equilibrium. Applying standard arguments to this Nash

equilibrium (Friedman 1977), welfare in both countries could invariably

be raised if they were to act collusively and Jointly determine tariff
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policy. Such gains are possible as the presence of imperfect
competition in trade reduces welfare in comparison to the competitive
level. The approach taken below is to characterise the Nash equilibrium
level of tariffs and to contrast this with the collusive level.
Interest is focussed on whether collusion raises of lowers optimal

tariffs.

As the focus of the model is centred on tariffs alone, it is
assumed that the commodity tax in both countries is zero and that the
revenue raised from the tariff is used to fund the provision of a public
good. Concentrating on country A (the argument is symmetric for B),

indirect utility is:
Va = Va(qxa’ Dy®, Ga) (47)

where G& is the level of public dood provision. By definition G= =
TeXp® so the maximisation faced by the government, taking B's tariff as

given, becomes
NT. max T= Ve = Va(gx®(T%), py®, T2Xp2(7%))
The necessary condition for NT. is

5Va/dqx2.5qx2/51e + OVe/8G=. [Xe® + T20Xpa/d7e] =

which can be re-arranged to give an implicit expression for T2

6Va qu 5Va
_ [ &xa 5T9~ Xba.é(—}a ]
T& = - (48)
ove 3=
5Ga” 5Ta

Inspection of (48) reveals that 12 need not be positive, a negative
tariff occurs when the forward-shifting of the tariff 1is large in
relation to the marginal utility of government expenditure. To rule out

this possibilty the following assumption is made:
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AB. 8Ve/8G2 = » when G= = (.

This assumption guarantees v= > {.

When the countries act collusively it is taken that they choose a
pair of tariffs re, T© to maximise the sum of their welfare levels.

Their joint maximisation problem is
CL. max te, TR Va(ax®, py®, T8Xe®) + VP(qxP, pyP, TPXaP)
The necessary conditions for this maximisation are

8Va/8qx.0qx2/5Ts + 8Ve/8G2.[Xe® + To5Xo%/8T8] + BVO/5qxb.5qxb/5Te +
5V /805TE8Xab/5T8 = O

and

OVe/5qx2 . 5qx2/5Te + OVe /585G . 7a8Xpa/5Tk + OVe/BqxP . 8qx>/51b +
B8Ve/8GP. [Xab + TPOXel/S57T2] = 0

Re-arranging these to give an implicit expression for T=

Xab
_OVe Bqxa . BVe OVe 5quby |5T= | SVa Bgxs . SVR  3VE Sgub
N Tl e 5¥ab| Laxadre X2 5o’ Gq,m5me |
b
e = S (49)
8Ve BXex _ |&T2 |5Va 8Xne
8Ga’ §te 5Xabl8Ga 5tb
|

The focus here is whether T= determined by (48) is greater than or
less than that determined by (48). One result is immediately apparent:
if costs are linear, so that the markets may be treated as distinct,
OXe2/57P = 8Xab/8T® = Saxb/5T2 = 0 and the two solutions are equivalent,
identical tariffs being set in both the Nash and collusive equilibria.
The reasoning behind this result is that the linearity of costs, and
hence the distinctness of the two markets, means that the tariff policy

of one country does not affect the welfare of the other so that there is
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nothing to be gained from collusion. Note that this result does depend
on taking we to be fixed, if it varied there would be interdependence
even in the linear costs case: a tariff in B would reduce xi® and cause
a trade deficit for A, we would rise to remove this deficit reducing x2=
and increasing qx*2. Alternatively, a tariff in A raises agx®. and
reduces we and qxP. There are obviously opportunities for collusive

tariff policy to exploit these trade-offs.

To move beyond the linear case assume instead that the values of
the derivatives in the two expressions are constant and that the
equilibrium is symmetric. The symmetry implies SXen /8T = SXPe/5Teand,

if the tariff is to be smaller in the collusive equilibrium, the

inequality
Ve BaxPt 8Ve Ogxa  OVe 85qxP &ve
A e 0 (30)

mist be satisfied. This represents a trade-off between the value of the
provision of the public good which is reduced as the level of tariffs
falls and the level of prices in the two countries. Note that when
5Ve/8Gb = (O, the tariffs will always be smaller provided the effect of
the tariff in A does not reduce the price of X in B (ie. SaxP/8te < 0).
Hnece, without the public good effect the only factor that could lead to
higher tariffs in the collusive equilibrium is a sufficiently large

negative effect of tariffs on prices linking the two countries.



35

4 .CORCLUSIONS.

The primary interest of this paper was to provide a formal proof of the
existence of equilibrium in a model of trade with imperfect competition
and to analyse tariff poleciy given lessons learnt from the existence
proof. The equilibriating mechanism specified by the model higlighted
the importance of factor price movements, the wage rate in this labour-
only model, for the acheivement of equilibrium. This leads to the
viewpoint that partial equilibrium analyses with constant factor prices
can be interpreted as short-run models. In them, any change in tariff
policy invariably 1leads to a disequilibrium situation and the
characterisations of tariff policy derived are valid only as long as
this disequilibrium persists. The equilibriating process must modify

the rules for optimal tariffs.

Under the assumptions made in section 2.ii, it was demonstrated
that the variations in the wage rate strengthened the arguments for
positive tariffs by reducing the change in price level for any change in
tariffs. For negative tariffs to be welfare~improving, it had to be the
case that the tariff was over-shifted to a considerable degree which,
given the strong condition that had to be satisfied for over-shifting to
occur at all, may be deemed unlikely. Similarly emphasising the
importance of profit income further weighted the argument in Ffavour of
positive tariffs; the tariff made home firms relatively more competitive

and increased their profits.

With two countries setting tariffs competitively, a Nash
equilibrium in tariffs will be reached and it is likely that, for the
countries in aggdregate, this will not be an efficient equilibrium.

Analysis of a collusive eqguilibrium, in which tariff policy was designed
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to maximise Jjoint welfare, revealed that tariffs will be lower than the
Nash levels provided that the tariffs in one country do not have a

negative effect upon the price level in the other.

It can be appreciated that the analysis of tariff policy with
imperfect competition rarely leads to clear-cut results; those given
above all rely on fairly precise csets of assumptions. What has been
emphasised throughout are the factors the determine the direction a
result will take and the methodology that can be used to tackle these

issues.
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