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I. Introduction 

This paper is an attempt to show the dynamics of bargaining between two parties over an expected surplus by 

Rubinstein method and then relate the implication of the results to the rich and the poor countries of the world. The 

bargaining is between a government official and a citizen. Analysis here assumes that both the parties have a 

representative each.  

 

II. The setting of the Game 

Consider a government official and a citizen, represented by G and C respectively. C wants to carry out a project 

which needs approval of G. Both G and C are aware that the expected returns from successful completion of this 

project are α.  

 

A. Assumptions 

1.  G has complete authority over the approval of the project and without his approval the project cannot be 

carried out. 

2.  G is assumed to be corrupt and hence would like to receive some proportion of α from C for approving the 

project. 

3.  Each party would want to get/acquire as much as possible of the expected returns, α. 

4.  As the period extends, the surplus shrinks away; after N periods all is lost. 

5.  Parties choose to accept whenever they are indifferent between accepting and rejecting. 

 

III. The Game 

If the government official gets to make the first demand, then he demands GD1 (the demand made by the government 

official in the first period if he is making the first demand) (GD1 ≤ α). On the other hand if the citizen gets to make 

the first demand then he demands CD1 (the demand made by the citizen in the first period if he is making the first 

demand) (CD1 ≤ α). Consider any of the two G or C to start the game and make the first demand. Then the other 

party to the game can either accept the demand or reject the demand. If he accepts the demand then the demander 

gets the amount that he demanded and the other party gets α minus that amount. However, if the demand is rejected 

then the game extends to the next period and now the other party gets to make a counter demand; which may be 

either accepted or rejected by the demander in the previous period. If the demand is accepted in this period then 

demander in the previous period gets α minus the amount demanded in this period and demander in this period gets 

the amount that he demanded. However, if the demand is rejected then the game advances to the next period and the 

demander in the previous period gets to make a counter in the next period. 

Abstract: Rational economic agents always engage in maximizing their payoffs. The endeavor in this paper is to 

show that when the parties involved in the bargaining process (game) have similar discount factors and when 

the number of periods of the game tends to infinity or very large, then the surplus is approximately split in the 

proportion of 50:50. This analysis is helpful in relating efficiencies of countries to the level of human capital 

present in them.    
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In order to get a clear notion of the game, consider, for instance, that G makes the demand (GD1) in the first period,  

then in response, C, the other party, can either accept G’s demand and receive (α - GD1) or make a counter demand 

of CD2 in the next period, period two. However, in period one, if C accepts the demand made by G then G gets GD1 

and C gets (α - GD1) and the game is over. However, if C rejects G’s demand and makes a counter demand of CD2 (as 

the game enters the next period)  in period two, then now it is G’s turn to either accept or reject the demand made by 

C. If G accepts the demand of CD2 then G gets (α - CD2) and C gets CD2. But however, if G rejects the demand of CD2 

made by C then now G gets to make a counter demand to C and so the game continues for N periods. This game is 

symmetrical, as the basic analysis and the outcome of the game remains the same, thus it does not matter as to who 

makes the first demand and who makes the last demand. However it would matter once we take into account the 

discount factors of the concerned parties. 

 

Thus the above mentioned game may be shown as below.  If G makes the first demand, then the game would be as 

follows, 

However, if the citizen makes the first demand, then the game would be as follows, 

 
Since the game is symmetrical, assume from now on that the government official gets to make the first demand.  

When N = 1, the game is shown as the following, 

  
If (α - GD1) ≥ 0, i.e., GD1 ≤ α, then C should always accept. Thus, since in this case the game lasts only one period, C 

has no choice but to accept whatever demand G makes. Taking this into consideration, G should choose GD1 = α.  
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In this scenario, the subgame perfect equilibrium would be that the demand made by G be equal to α, the total 

expected surplus i.e., GD1 = α, and C accepts it, as he would be indifferent between accepting and rejecting the 

demand made by G. Thus, G gets GD1 = α, and C gets 0. 

However, when N = 2, the game is as follows, 

 
If (α - CD2) ≥ 0, i.e., CD2 ≤ α then G should always accept. Thus C should choose CD2 = α, and should always reject 

unless GD1 = 0. Then G would not be able to demand anything and GD1 = 0. Therefore, the subgame perfect 

equilibrium in this case would be that CD2 = α and G accepts, and G and C get 0 and CD2 = α respectively. This 

shows that in general there is a “last mover advantage”. 

 

IV. Discount Factors 

However, the above was the description of the game in general. When we consider discount factors of each party, 

then the dynamics of the game can be described as follows: Consider per period discount rates of δG and δC for G 

and C respectively (0 ≤ δG, δC ≤1). If C rejects in the previous period, however, then he finally gets (δC*α), and if he 

accepts in the previous period then he gets (α - GD1). Thus, C would accept if, (α - GD1) ≥ (δC*α), which means that 

GD1 ≤ α(1- δC). Therefore G would demand GD1 = α(1- δC). Thus, here the subgame perfect equilibrium would be 

that G demands GD1 = α(1- δC) and C accepts it. Thus G would get GD1 = α(1- δC) and C would get (δC*α) and the 

game gets over in the first period. 

 

A. General Case (N periods) and common discount rates: 
If we consider the discount rates of both the parties to be equal, i.e., δG = δC = δ and assume α to be 1 then the 

following presentation outlines the demand made (D1) by the party (G or C) who gets to make the demand in the 

first period, 

 

Period                                                                                                                       D1 

   1                                                                                                                             1 

   2                                                                                                                           1 – δ 

   3                                                                                                                        1 – δ + δ
2
 

   4                                                                                                                     1 – δ + δ
2
 – δ

3
 

   .                                                                                                                                 . 

   .                                                                                                                                 . 

  .                                                                                                                                  . 

  N                                                                                                      1 – δ + δ
2
 – δ

3
………… ± δ

N-1
 

 

Thus for any N, D1 can be given by the following quantity: D1 = (1 – ( – δ)
N
 ) ÷ (1 + δ). As can be noticed, D1 would 

depend upon N as well as δ. However, as N gets larger and larger, the split is usually 50:50.  

 

However, when δ = 1, then D1 keeps alternating between 1 and 0 (zero), implying the “last mover advantage”, 

which can be illustrated as follows, 

If δ = 1 

N D1 

1 1 

2 0 

3 1 

4 0 
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And when δ = 0, then D1 remains constant at D1 = 1, the maximum value of the surplus, implying the “first mover 

advantage”, which can be illustrated as follows: 

If δ = 0 

N D1 

1 1 

2 1 

3 1 

4 1 

 

However, as N tends to infinity, D1 = 1 ÷ (1 + δ). 

 

V. Implication of the results 
This analysis can be used to explain the behavioral differences between various countries of the world. N, the 

number of periods of the bargaining game would certainly be different for different countries. One factor that would 

affect N is Human Capital. This would depend upon level of human capital present in the country. Human capital 

basically comprises of human characteristics that can be acquired and these characteristics increase with income. It 

generally includes individual’s knowledge and skills which are partially obtained by means of education, but may 

also include his strength which depends upon his health. 

 

There is empirical evidence that people with high human capital earn more than people with low human capital. It is 

reasonable to think that increasing the level of human capital of an individual makes him more able as compared to a 

person with low human capital or constant human capital. For instance, in general, a person who has had college 

education will be smarter than a person who has only had high school education.  

 

Thus, in countries which have high levels of human capital, people would be relatively smart as compared to the 

people of the countries with low levels of human capital. Thus N would be relatively smaller in countries with high 

levels of human capital as compared to countries with low levels of human capital. In high level human capital 

countries, people would realize that larger the N gets the worse it is for them as it implies incurrence of losses and 

thus they are likely to strike the deal much earlier as compared to the low level human capital countries. Perhaps this 

explains as to why some countries are rich while others remain poor. 

 

VI. Conclusion: 

In the bargaining process (game), when the parties concerned have the same discount factor and when the number of 

periods in the bargaining process (game) tends to infinity or a very large the split of the surplus between the parties 

tends to be 50:50. 

 

Human capital plays an important role in determining the efficiency and hence wellbeing of a country. A country 

which has abundant human capital would turn out to be more efficient than the one with low human capital. This 

bargaining game helps illustrate this phenomenon. A human capital abundant country would take less time to 

complete the bargaining game as compared to any human capital deficient country.  
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