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Abstract 

Rather than straight opening, a country or financial market should use gradual 

opening to minimize the costs of such a process. This paper provides a model of three 

players - one more developed than the other - that allocates their costs of opening to the 

others. All markets trade many goods such as financial products, and a cooperative game 

approach is used. The main game theoretic instrument is the Shapley value. 

 

Introduction 

 

 How much a market should be opened and to which market should it open 

initially before total openness is an interesting question that could be answered with a 

game theoretical approach.  

The game could be analyzed non-cooperatively and cooperatively. In such 

economic situations, non-cooperative games are the most appropriate ones to describe 

them because cooperative features such as axiomatic approaches are very different from 

the utility maximization of economic theory. Yet, if we want to analyze them even more 

realistically than some flawed abstract economic models of simple games that cannot 

explain real world empirical results, cooperative game theory could be more descriptive. 

According to Eric Rasmussen, “Cooperative outcomes are neat, fair, beautiful, and 

efficient.” This implies that cooperation can describe better ethical components than 

people many times have but are not shown through non-cooperative ways. Sometimes, 



the cultural disutility of a payoff is more influential than the maximum monetary payoff 

of a non-cooperative game. 

In futures markets around the world, there are hedgers and speculators, and for 

every seller, there is a buyer and for every buyer, there is a seller. Currently, China is 

trying to open its Crude Oil futures products (shfe.com.cn) to foreigner markets since 

there are only three major players with monopolistic power in China. They are China 

National Petroleum Corp., PetroChina or CNPC, China Petroleum & Chemical Corp., or 

Sinopec, and China National Offshore Oil Corp., or CNOOC. If such a small number of 

players are allowed in the financial markets, the markets would not function adequately, 

and hence, the suggestion of this paper for opening up developing financial markets. 

 

Literature Review 

 

 Free trade is a topic that is relevant these days; furthermore, welfare improvement 

is an important concern for international economists. Such considerations are dealt in the 

General Agreement on Tariffs and Trade which existence is criticized for its overall 

ineffectiveness. However, Kowalczyk and Sjostrom (1994) propose a solution where 

international side payments are used to ease negotiations among countries that are willing 

to trade many goods and transfer international income to get rid of trade policies that are 

distortionary. This paper follows this model in consumer preferences and producer’s 

profits. 

 For countries to cooperate, they have to achieve an acceptable basis agreed by 

each party such that it is in each country’s own interest to cooperate. An example of such 

a game is the cooperation of four southern regions of India to share costs for the planning 



of an electric power infrastructure (Dermont, 1974). By using a game theoretic 

application to invest in electric power, a high degree of cooperation can reduce cost and 

increase welfare. The theory of regional cooperation deals with such results. 

 Another example of reducing cost through cooperation is the aircraft landing fee 

game (Littlechild and Thompson, 1977). Through the share of common costs of runway 

construction for different types of planes, the optimal landing fee for each type is 

calculated. This model was applied to Birmingham Airport for pricing policy in 1968-

1969, and it was the largest numerical application of game theory to date. 

 In all three games, the Shapley value is calculated, and this paper will do the same 

to calculate the cost allocation of cooperating through free trade. 

 Not only trade is relevant to this model, but also political situations such as 

integration and disintegration (Alesina, Spolaore, and Wacziarg, 2000) can be applied, 

and the degree of openness for each country can be measured as well. And, another area 

that can be applied to this model and is not explored extensively up to date is the effect of 

changes in the structure of financial markets (Cole, 1988). 

 In the Model section, the cost of each country opening to the rest is calculated. In 

the following section, the Shapley value of the model is calculated. At last, results are 

compared and a conclusion is given. 

 

The Model 

 

Calculating the cost of opening 

 

For the sake of intuition, this model has three players but it can be applied for n 

players as well. There are three countries or financial markets, and one is more or less 



developed than the other. The income of a consumer in the developed country is greater 

than the income in the less developed one. 

Ui (Cij) = 
3

j=1 Cij   s.t.   
3

j=1 Pj*Cij=Ii   for i=1, 2, 3.  

Assume I1>I2>I3 and Ii>0.  

Max Ui s.t. their constraints. 

Cij 

 

L=
3

j=1 Cij+ [Ii-
3

j=1 Pj*Cij] 

 

First Order Conditions are: 

dL/dCij = 1- Pj=0 

=1/Pj => Pj=Pk   for kj 

=> Total openness would imply same prices across countries. 

 

From the budget constraint: 

Cij=Ii/Pj-
3

kj Pk/Pj * Cik 

=>   Cij=Ii/Pj-
3

kj Cik  

dCij/dPj= -Ii/Pj
2 

< 0 

 

The demand in country i for good j is decreasing in its own prices. 

In each country i, there is only one firm, and it produces xij units of good j with cost 

function: 

 lij =i xij. 

 



Where lij is its demand for good j, and i >0 is a constant cost parameter. 

Firm i sells xij units in market j. It is assumed that it is known where the product 

comes from and where it is sold to, and that there is no legal access or punishment for 

reselling across markets is high enough to segment the markets. It is also assumed that in 

its own country the price charged is equal to its marginal cost to maximize welfare. ij is 

the monopoly price charged by firm i in market j, and profits are the following: 

i=
3

j=1 [ij-i] xij. 

The monopoly price includes any tariff, quota, or any costs that is produced, for 

instance, the lack of free trade agreement or financial market access, thus ij>i. 
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Figure 1 

We define the coalition as the agreement by every country to charge at marginal 

cost in each other’s markets. 

Proposition 1 

 

The coalition increases welfare by the amount equal to the dead weight losses 

from their monopoly pricing on each other. 



Proof: In Figure 1, area (a) is the monopoly profit and area (aa) is dead weight 

loss for country j. After prices are reduced to the marginal costs of production ij=j, area 

(aa) is gained as welfare. By symmetry, welfare is gained in country i as well when all 

other conditions are the same. 

Proposition 2 

 

The coalition is Pareto-optimal. 

Proof: For any product, the coalition equalizes consumer prices across all 

countries and sets them equal to the costs of producing the good. 

From the Proof of proposition 1, we can see that area (a) (the monopoly profit loss) 

equals to the cost of opening to the other countries, which calculation is: 

Area (a) = [ij-j] Cij when Pj=ij since Cij=Ii/Pj-
3

kj Cik. 

We know that I1>I2>I3 from the utility maximization assumption. We also assume 

that the goods are not inferior goods. This holds the following inequality for Figure 2: 

Area (a) for country 1 > Area (a) for country 2 > Area (a) for country 3 

A+B+C > B+C > C and c ⊂ B and b ⊂ A 

Pj 
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Figure 2 
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Calculation of the Shapley Value and allocation of costs 

 

In Figure 2, each letter in the area of the square that it is within represents the cost 

of each country to open. For instance, country 1 opening to country 2 would cost A and 

for totally opening would cost A+B+C. Country 2 opening to country 3 would cost B and 

for totally opening would cost B+C. Country 3 totally opening would cost C. And so on 

for games for n>3 players. 

From the differences in costs of opening, we can set up a road map directed 

towards total openness like in Figure 3. 

 

Total Openness Map 

Country 1   A+B+C+t 

A+t         A+B+t 

 Country 2    B+C+t    Total Openness 

        C+t 

              B+t    Country 3    

 

Figure 3 - Each connection shows the cost of opening. 

 

Transaction cost is t. Here, we assume that t is constant for every country; 

however, as a possible extension in future research, t may vary across countries. For 

example, the difference in cultural ideologies increases transaction cost between a 

developed and a less developed country (i.e. a Western and an Asian country). 



Transaction cost could be small when two countries are culturally similar (i.e. North 

America and Europe). 

We can notice that (A+B+C+t)\I1 < (B+C+t)\I2 < C+t\I3. This shows that the 

relative costs to open for less developed countries are higher than for the more developed 

ones. The incentive for rent protection is stronger in less developed countries. 

 The incentive to cooperate can also be inhibited given the demand curve because 

of the following conditions: C>c, B+C>b, and A+B+C>a 

 

Theorem 1 

 

In a convex transferable utility game the core is not empty. 

 

Proof: See Shapley (1971) 

 

Theorem 2 

 

The Shapley value is the central point in the core of a convex transferable utility 

game. 

 

Proof: See Shapley (1971) 

 

The Shapley Value 

 

It is defined as: 

i[v]=Si (S-1)!(n-S)!/n! [v(S)-v(S\i)],   for all i N where N=1,…,n 

 



N is the number of players. 

v is the characteristic function-sum of the values of the utilities of the players. 

S is the non-empty subset of N taken in some suitable order-coalition containing the 

player i. 

The idea of this value is that player i receives the average of his marginal 

contributions to different coalitions that might form. 

 

The Shapley value satisfies the properties of Efficiency, Anonymity, Dummy, and 

Additivity. 

 

Proof: See Osborne and Rubinstein (1998) 

 

Results 

 

S c(S) S c(i) v(S) 

Country 1 A+B+C+t A+B+C+t 0 

Country 2 B+C+t B+C+t 0 

Country 3 C+t C+t 0 

Countries 1, 2 A+B+C+2t A+2B+2C+2t B+C 

Countries 1, 3 A+B+C+2t A+B+2C+2t C 

Countries 2, 3 B+C+2t B+2C+2t C 

Countries 1, 2, 3 A+B+C+3t A+2B+3C+3t B+2C 

 

Table 1 

 



To calculate the Shapley Value: 

Orders 1 2 3 Totals 

Countries 1,2,3 0 B+C C B+2C 

Countries 1,3,2 0 B+C C B+2C 

Countries 2,1,3 B+C 0 C B+2C 

Countries 2,3,1 B+C 0 C B+2C 

Countries 3,1,2 C B+C 0 B+2C 

Countries 3,2,1 B+C C 0 B+2C 

Totals 3B+4C 3B+4C 4C 6(B+2C) 

 

The Shapley Values is: (1/2B+2/3C, 1/2B+2/3C, 2/3C) 

Table 2 

The Cost Allocation for each country would be: 

Country 1: A+B+C+t -1/2B-2/3C= A+1/2B+1/3C+t 

Country 2: B+C+t-1/2B-2/3C=1/2B+1/3C+t 

Country 3: C+t-2/3C=1/3C+t 

 

Conclusions 

 

 Without cooperation, each country opening directly to the rest would cost 

A+B+C+t, B+C+t, and C+t to Countries 1, 2, and 3 respectively as shown in Table 1. 

However, if these three players form a coalition to gradually allocate the cost of opening, 

the costs are reduced by the Shapley value lowering them to A+1/2B+1/3C+t, 

1/2B+1/3C+t, and 1/3C+t for each country respectively as derived from Table 2. 



 Summarizing, opening without coordination reduces the monopoly prices of each 

country’s products equal to their marginal costs losing monopoly power to perfect 

competition gaining the dead weight loss as a welfare increase (a, b, and c areas in figure 

2). However, if a coalition is form and the opening is gradual-the higher developed 

country opens to the next developed one and vice versa and so on until total openness, we 

would still have a welfare increase but with lower cost of opening. This approach could 

allow an incentive from the rent protecting parties with monopoly interests to efficiently 

minimize their costs when opening up their markets, a compromise for rent protection. 

A good extension of this paper would be the consideration of having different 

transaction costs to form different coalitions. 
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