LECTURE #18

 

So far, we have dealt with descriptive economics -- how people behave in certain circumstances and how they react when things change (comparative statics).

Another thing economists do is normative economics:  what policy ought to be. This gets flakier because we get into questions of what the appropriate values and objectives are.  Whose values and objectives should we take into consideration? 

 

We want to look at several things: (1) a descriptive mechanism to look at the whole economy at one time. We already know that agents interact with each other (e.g., what one firm does affects what other firms do.)  However, we also want to know what the economy looks like when we put the different market agents together.  (2) What normative properties do different economic systems have? What are the normative properties of a price system?   How can the price system be used as a means to achieve certain ends?  What goals do we want an economy to achieve and how does a market system achieve that particular goal?

 

So, we will look at how a market system interacts with a particular set of problems. What other kinds of solutions might exist to solve the simple market system? In fact, we began to do this when we considered the simple problem of two individuals, Joe and Percy and two goods, wine and bread.  In that example, we constructed an Edgeworth box (see lecture number 11). 

 

Any point in the Edgeworth box represents an allocation (a certain division of the goods in the economy). The allocations where the two agents' indifference curves are tangent to each other are of particular interest:  these points form the contract curve. If we start from an allocation not on the contract curve, say point e (see figure 7, lecture 11) we know that there are points that make both parties better off (see shaded area).  So if we start from point e we may want to ask where the system goes. We may also want to know if we can describe some bargaining process between the two individuals that would lead us to some final allocation. We talked about using prices as a vehicle for doing this.

 

General Equilibrium Theory
(1) Existence of a competitive equilibrium.  Can we always find prices such that at those prices markets clear?  The amount that one person wants to give up of a particular good is equal to the amount other people want to buy. Can we use prices as a means of allocating resources? (2) Production. Can we expand this model to include production? What happens to the exchange economy once we add production? (3) Normative. What are the normative properties associated with such an equilibrium if it does exist?  One question we particularly want to know is if the competitive equilibrium is on the contract curve.

 

(1)  Existence.  To prove existence, we will think about the problem in the following way. Let's start at an endowment point that is not on the contract curve, say point e in figure 1. At point e the slopes of the two indifference curves are different, so the two individuals' relative valuation of the goods is different.  In this case, Joe is willing to trade off a lot of wine for a little bit of bread, while Percy is willing to trade off a lot of bread for a little bit of wine.

 

Say an auctioneer announces a price equal to the slope of Po. Since that is the slope of Joe's indifference curve at the initial endowment, Joe does not want to trade at that price. Percy, however, wants to go to point A (give up bread to get wine).  The result is that there is an excess supply of bread.
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Figure 1
 

Say the auctioneer announces a price corresponding to the slope of P1. At those prices, Percy wants to remain at point e while Joe wants to go to point B. In this case we have an excess demand for bread.

 

If we look at an excess demand function (note that excess supply would be a negative excess demand) we may want to apply something similar to a mean value theorem. At a price of Po we have an excess supply of bread and at the price of P1 we have an excess demand for bread (see figure 2). If it were the case that the excess demand function for bread is a continuous function of the relative price (P), then when going from Po to P1, we would have to pass by zero at least once.
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Figure 2
 

So if the excess demand function for bread ( Z(P) ) is continuous in price, then I can argue that there is some price for which the bread market is in equilibrium (where 

Z(P) = 0).

 


Walras' Law.  If the bread market is in equilibrium, then what has to be true about the wine market?  To answer this question suppose that:

BJS 
BPS
are Joe's and Percy's initial holdings of bread.

BJD 
BPD
are Joe's and Percy's demands for bread

WJS 
WPS
are Joe's and Percy's initial holdings of wine

WJD 
WPD
are Joe's and Percy's demands for wine

PB is the price of bread

PW is the price of wine

PB / PW is the slope of the budget lines we were looking at.

 

Suppose Joe is selling wine. The money he takes from selling the wine, PW (WJS - WJD), has to be equal to what he can spend on bread, PB (BJD - BJS). We can rewrite this as:

PB (BJD - BJS) + PW (WJD - WJS) = 0

 

This is just another way of saying that Joe is trading from point e to point B at a slope of PB / PW. Saying that the two terms add to zero is the same thing as saying that all those points are on the same line. The equation: (PB / PW) BJD + WJD = (PB / PW) BJS + WJS
says that he value of the point demanded at this price ratio has to be equal to the value of the point supplied at this price ratio. The value of Joe's excess demand has to be zero.

 

The same thing has to be true for Percy. PB (BPD - BPS) + PW (WPD - WPS) = 0. This means that if we add them up across the whole economy (this would be true if we have many people and many commodities) we obtain the following equation:

PB (BD - BS) + PW (WD - WS) = 0

 

This equation says that the price of bread times the excess demand for bread in the economy as a whole plus the price of wine times the excess demand for wine in the economy as a whole, have to sum up to zero. This is true not only in equilibrium but true for any prices. As long as each person is limited to demanding things they can pay for by selling other goods at those prices, then the value of each individual's excess demands added over all commodities has to be zero, and the value of the excess demand for the economy as a whole also has to be zero. This equation is referred to as Walras' Law. You can think about it as an economy wide budget constraint.

 

If you look at each individual as a price taker, and each individual faces the same prices, then you add up the excess demands of all commodities and you value them by those prices across the whole economy, then the sum of the values of all excess demands has to be zero.

 

We said that we may be able to find a price ratio at which the excess demand for bread is zero. What does that imply about the excess demand for wine? By looking at the equation PB (BD - BS) + PW (WD - WS) = 0, we see that (with positive prices) if one market clears then the other has to clear. In the case of three markets, we can say that if we find prices at which the first two markets clear, then we know that the third market clears. In other words, we have found the prices for which the markets clear at the same time. 

So the question we are trying to address is:  can we use prices as a way of simultaneously clearing all the different markets in the economy?  We want to see if we can use prices as a way of dealing with the fundamental economic problem of the allocation of scarce resources given unlimited wants. We have reduced this problem to:  is the excess demand function continuous? If the function is in fact continuous, we know can solve the simple version of this problem and also the more complicated versions.  However, the excess demand function may not be continuous. Let's look at an example.

 


A non-continuous excess demand function. Suppose Joe's indifference curves look like the ones in figure 3. Say we start at point a. As prices change, Joe's offer curve is initially the point of tangency with the upper bump (point b), and as prices continue to change points of tangency with the lower bump (points e and f) determine the offer curve. Somewhere in between there is a price ratio at which Joe is indifferent between being on the upper bump or the lower bump (points c and d). 
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Figure 3 




Figure 4
 

As a result, Joe's offer curve looks like the thicker price offer curve in figure 4. Let's suppose Percy's offer curve is well behaved. Is there a price at which the market clears? The only possibility of such a price ratio is the slope of the straight line in figure 4. Given that price, Percy will want to be at point p. However, we saw in figure 3 that at that price Joe wants to be at either point c or point d.

 

If we draw the corresponding excess demand function we obtain figure 5. At P' there is either an excess demand for bread or an excess supply of bread depending on the point Joe chooses. 
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Figure 5
 

We started by saying that if the excess demand function is continuous, there is a price at which the market clears. We just showed that it is possible to have a function that has a hole. If that hole happens to be where we need it (that is, where excess demand is zero), there is no price at which the market clears. The hole may be somewhere else but the point is that we would be unable to rely on our argument about the continuity of the excess demand function to know if there is a price at which the market clears. So, in this case we have a failure of existence of a competitive equilibrium.

 


When are excess demand functions continuous? To prove that the function is continuous we can reason in one of the following two ways. 

 


We can assume that people's indifference curves are convex and they have diminishing marginal rates of substitution. If there are any two bundles of goods between which you are indifferent, you would prefer a linear combination of those two bundles.  Graphically this would mean that if you choose any two points x’ and x’’ along an indifference curve, then the line connecting x’ and x” must lie above the indifference curve.

 

You ought not to be very comfortable with this assumption. You may be indifferent between spending the whole afternoon either at the ball game or at the opera but you probably will not prefer to spend half the afternoon at each. It is clear that there are some things that you cannot really mix, and you would rather have bundles that are on the extreme.

 

Just saying that there is an assumption that eliminates the problem does not say that this assumption is appropriate. It only says that this is a condition about the world under which we are sure that an equilibrium exists. If the condition is not met, it is possible that an equilibrium exists, but it is also possible that an equilibrium does not exist.

 


Suppose we have several Percys and several Joes. Say half of the Joes choose point c and the other half choose point d (see figure 3). Then on average they will be choosing somewhere in between. If we have many Joes, we can have many different combinations of Joes choosing c and Joes choosing d, and we can generate any point on the line between c and d. As a consequence, our graph of the excess demand would not have a hole like in figure 5.  Instead, the excess demand function would look like the one in figure 6. 
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Figure 6
 

Now at price P' we do not have a function.  We have a correspondence, but it is continuous.  We do not have an equilibrium in the same sense we were talking about before. We do not have a price at which the market clears. Instead, we have a price and a particular set of actions for each agent (which are utility maximizing at that price) so that the agents balance each other out and the market clears. 

 

So we can get around the continuity problem not by assuming convexity but by having enough people in the economy so that if I happen to have a discontinuity the hole gets filled in. 

 

Usually when we talk about a competitive economy, one of the assumptions we make is that each individual is very small relative to the size of the market and no one can influence prices. This assumption of a continuum of agents is a natural mathematical description of what it means to say that each individual is small. Namely each individual is small like a point in a line. By having everyone be so small, we can effectively drop the assumption of continuity. 

 

An economy is a description of what each agent's preferences are and a description of the endowment for all the agents (what each agent comes to the market with). That is, an economy is [{[image: image7.wmf]f

}i , {w}i]. This would tell me everything I need to know about the Edgeworth box.

 

What we were asking originally was:  given a description of the economy and assuming that each agent’s behavior is utility maximizing, can we find a competitive equilibrium (a price vector) so that markets clear? 

 

What we now have to ask is: given a description of the economy, can we find a description of prices and a description of what each person is to do, so that no individual can do better than that and so that the market clears? We lost the decentralized part of the story. 

 

Originally the only thing we needed to communicate was the prices. Now when the auctioneer posts the prices he also has to suggest what agents may want to do at those prices. This becomes the definition of a competitive equilibrium. 

 

(2) Production. So far we have discussed general equilibrium only in the case of exchange. What happens when we introduce production?  To answer this question I want to start with a very simple example with just one firm and one individual.  We will assume that they are both price takers.  This is not a realistic assumption for the economy in our example since there aren’t many firms and consumers.  However, we will assume this kind of behavior because what we are trying to do is to build up a model for a much larger economy.

 


Robinson Crusoe, Friday and Walras.  Robinson is alone on a deserted island. Every day he has to decide what he wants to do. He can choose between digging out yams or using his time in the form of leisure.  The maximum leisure he can consume per day is 24 hours. He digs out yams by giving up leisure, that is, by working. Given the preferences he wakes up with each morning, he chooses a combination of leisure and yams which is feasible for him (lies inside his production possibility set) and which gives him the highest satisfaction. 

 

One day he wakes up and he sees Walras arriving in a row boat. Walras tells Robinson that it is difficult to manage such a centralized economy because Robinson has to simultaneously worry about consumption and production. However, to decentralize the economy he needs a firm and a manager of the firm who will buy labor from Robinson, produce yams, and then sell the yams to Robinson. At this moment, Friday shows up from behind a tree and offers to manage the firm of Crusoe, Inc. at no charge. Robinson will be the sole owner of Crusoe, Inc. and as such he will be entitled to all profits. 

 

Walras announces a price (a wage rate W in terms of yams), and given that wage rate the firm of Crusoe, Inc. will be instructed to maximize profits. That is, to maximize 

( = f(L) – WL.  The greatest level of profits will be reached at the point where the wage rate is equal to the value of the marginal product of labor in terms of yams, [image: image8.wmf](

)

(

)

W

W

L

f

D

=

'

.

 

As the sole owner of Crusoe, Inc. Robinson is entitled to 24 hours of leisure plus all profits the firm makes. Robinson's demand for yams YD will be: 

YD = ( + W(LS. Where LS is the supply of labor, (24 - leisure).

Robinson's problem now is to choose that point along his budget set that maximizes his utility.  This will be where his marginal rate of substitution between yams and leisure is just equal to the wage rate. 

 

So what we have is: 1) Walras announces a wage rate; 2) the firm announces its anticipated profits given that wage rate; 3) Robinson takes those anticipated profits and announces how much labor he would like to supply. At this point what we have is a description of the supply of labor as a function of the wage rate and a description of the demand for labor also as a function of the wage rate. We can now look at the excess demand for labor as a function of the wage rate, and if the labor supply and demand functions are continuous, then we can see if there is a value of the wage rate W* at which the labor market clears. If we can find that W* where the labor market clears, we know that the market for yams will also clear (due to Walras’ law), and we will have a competitive equilibrium.

 

