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So far, we consider the partial equilibrium analysis in which we looked only the equilibrium in one market and ignore the effect off supply and demand conditions of this market to other markets. In this section, we will consider the general equilibrium: determine the equilibrium conditions in several markets at the same time. To make the analysis more simple, we first limit our attention to the following cases:
1. Perfect Competition

2. The smallest numbers of goods and market participants as possible

3. Fixed endowments

We will begin the analysis of pure exchange economy to the case that there is no production side. Therefore we only concern the exchange of goods among consumers, called Pure Exchange Economy.

The Edgeworth Box


The Edgeworth box is an important tool that can be used to analyze the pure exchange economy in the case of two people. The Edgeworth box allows us to depict the endowments and preferences of two individuals in one diagram. Consider the economy of two people: A and B, with two goods: 
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. The initial endowment of A is 
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and the initial endowment of B is 
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. Suppose that after trade, Consumer A and B consume 
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respectively. Then (
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) is called an allocation. The allocation is called feasible if the total amount of each good consumed equal to or less than the total amount available:
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Note that the initial endowment is also one of the feasible allocations. 


From the initial allocation, both can 1) trade via market 2) reallocate the endowment via the benevolent third party to get the final allocation they actually consume or gross demand.


To draw the Edgeworth box, we begin with the origin of each person at the bottom left and top right of the corner of the box. The distance from the origin along the horizontal axis represents the amount of good 
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consumed and the distance from the origin along the vertical axis represents the amount of good 
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Consider the case in which A’s endowment is (7,1) and B’s endowment is (3,5). The total supply in this case is (10,6). We can plot the endowment on the Edgeworth box as follows:


[image: image12]
All points in the Edgeworth box represent all feasible allocations in the economy. We can draw and indifference curve of A and B in the Edgeworth box. The indifference curve that is far from the origin represents the higher utility level than the indifference curve that is close to the origin.
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Conclusions: The Edgeworth box enables us to depict:

1. the possible consumption bundles for both consumers.

2. all feasible allocations.

3. the preferences of both consumers.

Trade


Consider the case that both consumers engage in trade, what should be the outcome of the trade?

Answer: It should be the point that everyone gets the higher level of utility, i.e. get the allocations on the higher IC comparing with the initial endowment for both people. Therefore, it should be the allocation inside the lens-shaped area.
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Pareto Efficient Allocations
Recall: Pareto optimal or Pareto efficient allocations means the set of allocations in which in order to make one of the parties better off, it is necessarily to make the other party worse off. In other words, it is the point that we cannot make everyone better off at the same time. Therefore, we can interpret the pareto efficient allocations as the allocations that both people cannot get gains from trade at the same time.
Geometry of Pareto Efficient Allocations

1. Interior solution

This is the case in which the Pareto optimal allocations locate inside the box. They are the usual pareto optimal allocations we will find in case of the nicely convex preferences, e.g. concave or quasi-linear utility functions. In the interior solution case, the pareto optimal allocations are the point that the indifference curves of both people are tangent to each other. In other word, it is the point that 
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Consider the point that the indifference curves are not tangent to each other, then it is must be the case that the indifference curves intersect each other instead. For example, consider point N, in this case, we can make one to be better off without making the other to be worse off. Fix the utility of A, we move the consumption to point M, then the utility of B is higher. Therefore, the only points that can be pareto optimal are the points that indifference curves are tangent like point M.

2. Corner solution

It is the pareto optimal allocations that locate on the edges of the Edgeworth box. In this case, At least one person consumes at least one good equal to zero. The most obvious examples of corner solution are both of the origins. In case that the utility function is monotonic, if the allocation is at the origin, then to make one people better off, you have to decrease the consumption of the other. So another person is worse off for sure.

The set of all pareto optimal allocations are called the pareto set or the contract curve. This is the curve that you connect all pareto optimal allocations together. In the below diagram, the green line is the contract curve. Note that both of the origins are included in the contract curve as well.
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The Algebra of the Pareto Optimal Allocations

 
In case of pure exchange economy, the allocation (
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) is pareto efficient if it solves the following optimization problem:
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s.t. 
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The feasible allocation condition implies:
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Substitute (1) and (2) into the objective function:
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Then the first order condition of this problem brings about the condition that
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. Note that each optimal optimal allocation is a function of 
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. We can vary
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 to construct the contract curve.

Example: Consider the following pure exchange economy with the utility function of A and B represented by:
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Find the set of the pareto optimal allocations.

The Core of the economy
The core is the subset of the pareto optimal allocations in which no one will block any allocation within the core. The easy interpretation of the core is that it is the pareto optimal allocations that noone is worse than their initial endowment. So it is the portion of the contract curve that lies within the lens-shaped area.
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