LECTURE #19

 

Let's review first the Robinson story we talked about last lecture. Figure 1 shows how Robinson's economy worked when it was a centralized economy (before Walras showed up). Depending on each day's preferences, Robinson would produce where his indifference curve was tangent to his production set.  

 

After Walras showed up, Robinson's economy was broken up into the firm of Crusoe, Inc. and a consumer, Robinson.  Walras would call a wage rate w and given that wage rate, the firm would demand that quantity of labor, LD, that maximizes its profit (. The firm would supply an amount of yams, YS, which also depends on w (see figure 2).

 

 

 

 

 

 

 

 

 

 

 

 

 

Robinson would then anticipate a level of profit ( and a wage w. His budget set would look like the one in figure 3. Given that budget set, Robinson would choose to supply an amount of labor, LS, that maximizes his utility. Robinson would demand an amount of yams, YD, which depends on w and (.  Figure 4 is generated by rotating the production function in figure 2 about the yam axis so that it looks like the original production possibility set. The amount of labor the firm gets is 24 hours minus the amount of leisure. And again, the firm will produce where the marginal product of labor is equal to w, so that its maximum profit will be (. The interesting thing about drawing the graph this way is that if we erase the production possibility set we are left with Robinson's budget set -- the length of the vertical line is (, and the slope of the other line is w (see figure 5). 

 

 

 

 

 

 

 

 

 

 

 

 

We have the firm demanding labor and producing yams at point F (see figure 6). We do not know where Robinson is, but we know that he has to be at some point in his budget set where his indifference curve is tangent to his budget set, say point R.  If in fact Robinson were at point R we would not be in equilibrium; we would have an excess supply of labor and also an excess demand in the yam market.

 

Existence of a competitive equilibrium
Is there a wage rate that Walras can announce so that markets clear? This will depend on the same things we discussed before, namely whether or not the excess demand function is a continuous function of the wage rate.  If the function is continuous and we find a wage where there is an excess demand for labor and another wage where there is excess supply of labor, then at some wage rate in between the excess demand for labor is going to be zero. At that point the labor market will clear, and if Walras law holds, the yam market will also clear.

 

Notice that the ratio of excess demand for yams to the excess supply of labor is the wage rate: (YD ( YS) / (LS ( LD) = w.

 

And we can rewrite this as:

1(YD ( YS) ( w (LD ( LS) = 0, 

where the price of yams is 1 and the wage rate is set in terms of yams. This says that the sum of the values of the excess demands has to be zero.  So we only have n-1 independent markets. This is true not only in equilibrium but at all wage rates.

 

So we only have to find out if there is a wage rate Walras can announce so that the labor market clears.

 

Suppose Walras announces a very high wage rate (see figure 7). Given that high wage rate the firm realizes that anything the firm does would end up in negative profits, so the best it can do is have zero profits. Robinson on the other hand, would like to be at a place like point R (if the firm were to produce at that level, its profits would be -). So at this high wage rate there would be an excess supply of labor.

 

Suppose Walras announces a very low wage rate (see figure 8). Given that low wage rate, the firm wants to be at point F and Robinson at point R.  So there would be an excess demand for labor.

 

This means that if we want to graph the excess demand function we would get two points like the ones in figure 9. If the excess demand function is continuous in the wage rate, then somewhere in between the wages corresponding to those two points, we would have at least one wage, say w*, where the excess demand function is zero. At w* the demand and supply of labor would be equal, and by Walras Law the demand and supply of yams would also be equal. We would have a competitive equilibrium.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A competitive equilibrium would look something like figure 10. The slope of the PPF and of the indifference curve at point E is the wage rate that clears the market. Note that this is exactly what Robinson was doing before Walras showed up. So using the 'decentralized scheme' or competitive equilibrium scheme we end up doing as well as we could. So we succeeded in decentralizing the economy and still producing at the best possible point.  Figure 11 demonstrates that there may be a competitive equilibrium even when the consumer’s better-than set and the production possibilities set are non-convex.  

 

We can use this same story when we have more than 1 person, but it is a little more difficult to explain, and the results are a little different because the notion of 'best' is not quite as clear. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

First theorem of welfare economics  

The first theorem of welfare economics says that if a competitive equilibrium exists, then it is the case that the equilibrium is Pareto optimal

 

At any given wage rate, the firm will maximize its profitby getting the isoprofit line in figure 11 as high as possible (regardless of the shape of the production possibility set). So in this case at a wage rate of w, the profit will be  (see figure 11). To say that there is a competitive equilibrium means that there is a wage rate so that the firm wants to be at do point E, and that given the level of profits  and the same wage rate w, Robinson will want to do the same thing. Whatever Robinson's preferences look like, his indifference curve has to be tangent to the isoprofit line at the same point E.  

 

In order to be a competitive equilibrium, a market equilibrium must satisfy the following conditions:  1) profit-maximizing behavior by firms; 2) utility-maximizing behavior by consumers; and 3) all firms and consumers act as price-takers.  

 

I claimed that if a competitive equilibrium exists, it will be optimal. How can we prove that?  If the firm is given a wage rate, then the set of things it can produce must lie on or under the isoprofit line.  Here’s an explanation of why that’s true.  If the firm could produce more output with the same level of inputs, it would obtain a larger profit.  Therefore, if the firm were maximizing profits, it would have already produced this more profitable bundle. Therefore, all the points above the line are not within the production possibility set of the profit-maximizing firm.  

 

Similarly, when Robinson is faced with a given wage rate, he can consume everything below and on his budget line (which is the same as the firm’s isoprofit line).  So if Robinson could obtain higher utility at the given wage rate, he would have already done so.  Therefore, all the points which provide Robinson with greater utility must lie above that line.

 

Everything that is better is on one side of the line and everything that is feasible is on the other side of the line. What does that tell us about whether or not point E is optimal? It is telling us that all the things that are better are things we cannot do and that there is nothing that we can do that would make us better off. This is what it means to be optimal.

 

Example of non-existence of a competitive equilibrium
If the excess demand function is continuous, a competitive equilibrium exists. However, if the excess demand function is not continuous we may or may not have a competitive equilibrium.

 

Figure 12 shows the supply and demand for labor. As wages go up, supply of labor increases and demand for labor decreases.  We may have backward bending supply curves, etc., but all that matters to us is that when we look at the difference between the two curves, the difference must be continuous on wages. Continuity means that if I change the wage rate a little, it is not going to result in a jump.

 

Suppose that before Robinson can dig any yams, we has to spend 1/2 hour walking to the yam field.  So there is a fixed cost and we have a production function that looks like the one in figure 13.  Robinson has to put 1 hour's worth of work for which he gets no yams. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At wage rate w1, the firm does not want to hire any labor. At wage rate w2, it wants to hire either L2 or zero. At wage rate w2, the firm is indifferent because it makes zero profits at either point.  If the wage is lower than that, say w3, the firm will demand the amount of labor necessary to produce at a point where the marginal product of labor is equal to the wage rate. 

 

If we graph the demand for labor we obtain figure 14. Note that there is a hole at the wage rate w2. In general, the labor supply curve could intersect the labor demand curve but the way we set it up in figure 13, it passes through the hole. At wage rate w2 we have either an excess supply or an excess demand for labor. We do not have a wage rate at which the market clears. We could obtain the same result if the supply of labor were the one that had a discontinuity. And this could arise if the preferences were not convex.

 

Any non-convexities would destroy this way of proving the existence of a competitive equilibrium. We open the possibility that a competitive equilibrium does not exist. So what we need as a sufficient condition for a competitive equilibrium to exist is that we have to have continuity of the excess demand function.  The way we get that is by assuming convexity of preferences and convexity of the production possibility set.

 

Is there a best thing for the economy to be doing? Given a wage rate of w2 the best thing for the economy is to be at point R (of all the things that are feasible, that is what gets us to the highest indifference curve). However, that cannot be sustained as a competitive equilibrium since point R is not in the production possibilities set.

 

 

Partial equilibrium
Suppose we have an industry that is incapable of producing a profit at any price. What level of output should this industry be producing? Does the fact that an industry cannot turn a positive profit mean that it should not exist?  Before answering that, let's consider first the case in figure 15, where the thin straight line is the demand function; the strictly increasing line is MC; and the roundest curve is average cost. Using the notion of consumer surplus, the price at which the size of the pie is maximized is P*, where demand equals marginal cost (remember the pie was consumer surplus plus profit). Note that at that point we are not making a profit. In other words, the best thing to do is to produce at a point where we are losing money. This is possible because what we are interested in doing is maximizing a pie that is part consumer surplus and part profit while what the firm wants to do is maximize its share of 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

the pie. In this case, we get the largest pie when the share of the firm is negative. The part the consumer gets is so much larger that it more than makes up for the losses of the firm. If the firm were to cut production in order to insure itself a positive profit, the total size of the pie would be smaller. The consumer share of the pie would shrink by more than what the firm gains.

 

In a market economy, making a positive profit is the incentive for the firm to produce, but under certain circumstances this is not socially optimally.  We get this outcome whenever we have some non-convexity in the production function. 

 

If the industry cannot turn a profit at any price, we cannot rely on positive profits as the motivation for the private producer. No private firm is going to get into this business. (In the example of figure 15 we can get a firm to produce but not at the right level.)  How do we run these firms?  Either we subsidize them or we run them as public enterprises. Where do we get the money to make up for the loss?  We have to think about a tax, hopefully a tax on the people who are getting the consumer surplus.  

 

Say we are talking about public transportation. If we tax by raising the price to the user, then we will be discouraging people from using it and therefore losing some of that consumer surplus. We will never want to charge people more than the cost of the resources needed to provide them with the service. If we do, it defeats the whole purpose because we are losing consumer surplus.  I can try to tax as broad a set of commodities as possible (for example, BART is subsidized through a sales tax). However, this also introduces a distortion.

 

We have to find a way of taxing the people (who will be using transit system) in such a way that it does not discourage them from using it. Something like a lump sum tax will not introduce any distortions.

 

Existence of a competitive equilibrium. 

To look at this question in a more general context see the handouts (“Existence of a Competitive Equilibrium” and “Convexity and the Existence of a Competitive Equilibrium”. Note that in the first part I do not say where z(p) came from. It could have been from profit maximization or utility maximization. All I assuming is that people are price takers. Make sure you read over this handout. I am just going over some of it now.

 

Since z(p) is homogeneous of degree zero in prices, as long as we keep relative prices the same, we have not changed anything. So we can normalize prices. This can be done in several ways. Let's make the sum of the prices across all the goods equal to 1. Graphically we have something like figure 16. A particular representation of prices is just a point in the unit simplex. 
 

 

 

 

 

 

 

 





Figure 16
 


Brouwer Fixed Point Theorem. If I have a continuous function which takes a point in the unit simplex and maps it to another point in the unit simplex, then there exists some point that gets mapped back into itself. To motivate this, let's look at a simpler space where there are only two prices and the unit simplex is just the interval from 0 to 1 (see figure 17). Since the two prices, say P1 and P2, add up to 1 we can just look at P1 and we know that P2 is 1 ( P1.

 

 

 

 

 

 






Figure 17
 

So my continuous function is a way of mapping the interval from 0 to 1 into the interval from 0 to 1 (mapped inside the box of figure 17). What I am claiming is that some point has to get mapped into the diagonal (where z(p) = p).  If we had 0 mapped into 0 we would be done, so 0 it has to get mapped to a point somewhere on the left edge of the box, say point A.  Similarly, if we had 1 mapped into 1 we would be done, so 1 has to get mapped to a point somewhere on right edge of the box, say point B.  So we have a continuous function which stays inside the box and goes from point A to point B.  It is clear that it has to cross the diagonal at least once. When it crosses the diagonal, that is our fixed point because that is a point that gets mapped into itself.
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