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" This paper shows that, under the ‘usual assumptions of the Hecksher-
Ohlin-Samuelson model, extensivaly used in the pure theory of international
rade, free trade can be seen as the soiutioh to a Nash’ cooperative game. The
. question of free or fair trade is then related to éﬁfferent admiésible solution

concepts to a two person cooperative game.
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INTRODUCTION

The standard approach vto. the pure theory of international trade

assumes, in its utmost s%mplicity and beauty, that countries can be descfibed by
- endowments of faciors of production, usually assumed. to be capital and labor,
technology relating the use of factors and the butp‘ut of u'vo goods, and the
preferences of nationals of each country, thes.e being defined over different
consumption bundles. Under autarchy each country produces efficiently, and
any difference in factor endowments, technologies or tastes will result in
dix‘fgrent autarchy relative prices for the goods produced. Any such difference
can then be exploited, and as the factors of production, capital -and labor are
" assumed to be mobile within each country, but not between both countries, the
exchange of goods produced (international trade), is the ongy avenue left in thi§
endeavor. Once it is established, and a world rela.tw’e/ price for the goods'
produced is found, one goesion to prove that, under the same conditions, both
trading partners benefit from ihis éituation. Trade i:s not usually caused bv a

strategic behavior, but rather, by the casual obsérvation that there are

differences in both partners that can be exploited for their mutual benefit. As a

result, when two countries of equal dimension are considered, in the absence of

tariffs and quotas, the outcome of this process is usually called a free trade

solution.

In the traditional approach, the cooperative behavior that a free trade
solution may entail is totally ignored. After all, it has been long known within

the profession that it takes two to tango, and the autarchy point is always

available for any trading partner. One can then ask if free trade can be arrived

at after a strategic behavior is adopted by each country, a question that appears

never to have been explicity spelled out in the literature. Our main point here is
that, under the usual assumptions that are made in the standard Hecksher-

Ohlin-Samuelson model, free trade can be seen as a solution to a cooperative
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game plaved by the two countries. Under this approach free trade may be seen

as the consequence of some difference between the two countries, but is arrived
at after some rules, (which must be obeyed by the solution to their cooperative
“approach to the joint welfare maximization), are agreed upon by the two

players, (the two countries).

. The remainder of the paper will procee& as follows. Section 1 will show
that, under the usuzﬂ assumptions of the Hecksher-Ohlin-Samuelson model , free
trade can be seen as the solution to a Nash cooperative gamel that is plaved by
both countries. Section II will be devoted to the discussion of some other
possible outcomes of a cooperative game plaved by the two countr.ies, and relate
~them the ongoing arguments on free and fair trade. Section.III‘ will preseht a

brief summary of the main conclusions presented here. L7

1
\

I. FREE TRADE AS THE OUTCOME OF A COOPERATIVE GAME.

We will assume in this section that the usual assumptions characterizing

the Hecksher-Ohlin-Samuelson model are satisfied. There are two countries, A

and B, two factors of production, capital (K) and labor (L) and two goods being

produced in each country, good X and good Y, the technology of production being .

the same in each country. Consumers have preferences that are specified by an
A

ordinal utility function, U (C‘;;x , Cy

Jand V (C}l;5 : CI;} being, respectively, the utility

funciion of a A's and B's representative consumer, where Ci is the consumption

of good 1-XY in country j=AB.

I Nash's solution of a two-person cooperative game is consistent with four axions i) group
rationality: 11) Yen-Neuman-Morgenstern invariance of utility indicators: i11) Symmetry
of players: iv) Independence of irrelevant alternatives. (See Nash,-1953, Friedman, 1985)
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Given the endowments of capital and labor, each economy will be
producing on its production possibility frontier, with the meaning that for any
feasible producticn of good X the maximum feasible amount of good Y is being

- produced. Let

i A . N . " . -
Q: =y (QY), v<0,y'<0 ‘ x : (1)
B B : ;
Q=¥ {QY), ¥<0,y"<0 : (2)

be, respectively, the production possibility {rontier of country A and country B,
assuming that the technology of production and the factor endowments in each

country are given, and where Q; is the maximum amount of good X produced,
, ) ,

given-that the amount Q], of good Y is being produced,.wh)e" e j=A.B.

1
A}

The possibility of trade allows domestic consumption of any good to be
dii?f erent from domestic production of the good. Thus, when trade is aliowed for,

we have that

&& A .
Cy - Qy - M (3)
A A
Cy = Qy +E (4)
co -0+ M (s)
B B \
Cy -0y - E (6)

where M stands for the amount traded of good X and E stands for the amount

traded of good V. Ecuations (3}, (4), (5} and (6) have the usual meaning that, .

il
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once trade is allowed, consumption of any good in any country is equal to

domestic production plus imports or minus exports of the same good. The
requirement that, at the world relative price, trade must be balanced can be

-expressed by
E-pM=0 : - A (7)
meaning that, at world relative prices, p, exports and imports balance.

In autarchy each country. produces and consume‘é so that the domestic
marginal rate of substitution in consumption equals the domestic marginal rate
of st'z_bstitution in production, the autarchy price level prevail’ing' in country A
~and B heing determined by this relation. As autarchy is always a possible

regime, the utility levels associeted with the no trade situation for countries A

7

and B-are the natural threat points of the Nash cooperativé game. Giver that we

are assuming cardinal utility, functions, we take the utility levels associated with

the autarchy situation as being zero. : ~ .

It is widely know that under the Nash cooperative behavior the solution

to the game can be found by the cooperative maximization of the product of the

utility gains accrued to each player, these being' measured from its threat point.
Once that both players adopt the Nash behavior for the cooperative trade game,

" -the solution can be found by:

B B

A AL o
Max U(Cy . Cy) V(Cy.C)) (8)

subject to the restrictions imposed by (1) to (7). As it is shown in the appendix,

the solution to this probiem can be characterized by the following conditions:

MRSA = MRSB - MRTA = MRTB (9)
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where MRSI and MRTI are, respectively, the marginal rate of substitution in

consumption and the marginal rate of transformation in production in country

j=A,B. What we have obtained in (9), taking into account that (7) is satisfied, are ..

the conditions characterizing a free trade splution, meanin}; that the outcome of
a cooperative Nash bargaining game between two countries, when balanced
trade is allowed, is the {ree trade solution. This result can be most easily

intergreted if we take into account the analysis developed by Roth (Roth, 1977).
‘ This author has shown that, Linder the conditions we have required for the
bargaining game between the two countries, the result of the game will be
Pareto optimal. The pure theory of international trade has been telling us that
vfree’trade is, from the world point of view, a particular Pareto optimal
(Bahgwati and Srinivasan, 1986). Given the restrictions we are imposing on the
game, the outcome will be a'Pareto optimum, with the ad/dﬁi;nai property that

/

trade will be balanced. The result follows in an obvious \v/ay.

)
A

I1. TRADE - FREE OR FAIR?

The last section may shed some light upon a discussion tﬁat seems to be
in the order of the day. Should' trade be seen as free trade or as fair trade? Once
we have esta.bi'ished that, under some very mild and usual assumptions, free
trade can be seen as the Nash solution to a cooperative game played by the two
countries, whif should the Nash solution be the one agreed upon by both trading
partners? It is widely known that some other solutioné have been proposed as a
solution to a cooperative two person game. The R;tiffa—Kalai—Smorodinsky
solution (Kalai and Smorodinsky, 1975) and the minimal expectations solution
{Friedman 1986) can be given as examples of different solution concepts_that
are 'perfectly plausible to generate outcomes for the cooperative game that the

existence of trade impiics. Any solution to the game that wiil result from the
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common édoption of playing rules. that are different from the ones

characterizing the Nash solution, may violate some of the conditions

characterizing this one, meaning that some optiniaﬁtﬁr condition related fo-a .

worldwide Pareio optimum situation, accompanied b‘y balanced trade, may be
{fiolated. In this way both countries,-by common agreement over a set of
bargaining.ruies, may be disposing 01; the fa:ee trade solutiodn, as the outéome cf
the trade game mzﬁy_ be different from this situation. The questicn of free or fair
trade is not passé (Krugman, 1987). Rather it can then be transpo.sed to what
kind of soluticn concept is adopted as the soluéion_tb the cooperative game
which is played by the two trading partners. In this way fairness will not be a
characteristic of the trading pattern that is arrived at, but rather, a property of
the rules of the cooperative game which are agreed upon by both countries
before the actual play has taken place, as these determin/e/tﬁe cutcome of the

/
game.

I11. CONCLUSIONS

In this paper it was shown that free trade can be seen as the result of a

Nash cooperative game played by two countries, these being characterized as in

the standard pure theory of international trade. The question of free or fair

trade was also touched upon, and it was pointed out that, in the light of the
previous result, fairness should not be seen as a property of the trading pattern,
but rather, as a property of the rules which the solution of the cooperative game

must obhey
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APPENDIX

_The lagrangean corresponding to the non-linear optimization of (8) in the

main text, subject to the restriction (1} to (73, can be written as:
B A BB
A= ((,X,CY} \Y {LX,C 2 C Q * E\+22 (C ‘Y M)+

B : ’ .
P131CH-0y - B)+ Ag (o0« M) + A5 (O - (@) +

B ,
+hg (O, -w(Qg)%l? (E-p M). , (A1)
. Partial differentiation of (A1) leads to il

Y, BB oU A B S
= VGG (C C)+h1=0 (A2)
Cn Yy 6C Yy , .
oy X
2% o BB AU A A a "
e ViCeCy) A (CpCy)+22-0 (A3)
Uy y '

A A A oV B
LU e gm0 (A4)
e X b ¢
ELX BCX

ol ., A A9V BB

== UC, C) —x(C..C.)+Ag=0 (AS)

B 1y B xy
aCV oC.,

/ ¥

.l X

TRk +A5=0. _ (A6)
20,

T ]
Ty e Az A5y =0 (A7)
60{
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a4

Tpohaete0 . - : (A8).
3Q, | .

34 |
TR M -koy =0 - : . (A9)
3Qy. | - -

L . L L |
9F THLTA3TATS 0. ‘ _ - (A10)
S8 i .

oM h2rhacAzp=0. - (A1)
32 T :

o= A7 M=0 (A12)
op

The partial derivatives of the lagrangean relative_to the lagrange
e . .. . . v . . :
multipliers are.just the restrictions. Assuming an interior solution, incomplete

epeuahzauon and trade, ?\I wm be dxffrem from zero so that A7=0, from (A12).

It foliows from (A!OJ and (Al 1),
A =73

Dividing (A3) by (A2). (AS) by (A4), (A7) by (A6) and (A9) by (A8), it

can be found mat

ol A A 5\;’ B B
7 GG G
d X BCY
= = - 'Y' = ‘Y‘
oU A A oV. B B
— (C, L) —x (C C.)
Iy X

oo T B

X y

proving (9) in the main text.
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