E200 – Chapter 11: The Competitive Firm and Perfect Competition

Chapter 11 moves away from maximization per se, to equilibria in markets, including the supply = demand equilibrium. (This is a LOOONG chapter: 30 pages, the summary is only a little over 5 ... but it’s dense!)

Equilibrium is defined as an array of behavior by entities where each entity is doing as well as it can for itself, given the behavior of all other entities. The definition is not used much in the chapter.

Four types of price-mediated markets:

1. Monopoly: single seller of a good and many buyers. For the next few chapters, the monopoly is a firm that faces a fixed demand and sets a profit-maximizing price (possibly using price discrimination).

2. Perfect competition: many buyers and sellers of commodity items. Neither buyers nor sellers have market-power, i.e. price is set by the overall market; no single or small group of buyers nor sellers can influence the price. Chapter 11 is all about perfect competition.

3. Monopolistic competition: lots of firms, all with a bit of market power and who are affected by competitors only in the aggregate (this is all Kreps says in the chapter, no examples ... so that’s it.)

4. Oligopoly: a few powerful sellers and a number of powerless buyers. Example that is used is Boeing and Airbus as sellers, and all the airlines as buyers.

Also mentioned: bilateral monopolies (one buyer & one seller), monopsony (many sellers, one buyer), bilateral oligopoly (few powerful suppliers & comparable number of buyers).

11.2 The supply decision of a competitive firm

The competitive firm:

· Suppose firm produces a single product  at cost TC(x)

· Of course the product has to have a silly name: griffle

· There are many suppliers of the product

· There are many consumers, and they don’t care who they buy from. They look for the best price they can get, and are well informed, so they will find the best price.

· That results in there being a market price (p) for the product: it makes no sense for the firm to charge a higher price, since no-one would buy; and it also makes no sense to charge a lower price, since it would increase the demand beyond what it can supply.

· The firm cannot have an effect on p. (Small changes in the firm’s supply won’t have an effect. Enormous changes in supply cannot happen because of limited resources and TC becomes prohibitive. Very small changes in price are basically indistinguishable from p.)

· The firm is called a price-taker or is deemed to be competitive.

Marginal cost equals price:

Because the market defines price p, it is as if it was a constant for the firm:

· TR(x) = px

· MR(x) = p

· to be profit maximizing => MC = MR = p

How much will the firm produce (i.e. supply)?

Part I of supply function of price-taking firm: The supply function “is” (almost) the marginal cost function (NO FIXED COST)

The firm supplies quantity x* when MC(x*) = MR(x*) = p. X* is defined by what is called the supply function:

· s(p) = x*, that is the supply at price p

· in other words, s(p) is such that MC(s(p)) = p

· the inverse demand function IS the marginal cost function.

The title says the supply function is almost the marginal cost function, because for any price smaller than MC(0), the supply s(p) = 0. The difference can be seen in the two graphs below, i.e., the additional dark part of the supply curve along the Y axis for quantity = 0:


Part II of supply function of price-taking firm: Rising marginal cost with positive fixed cost

There are two cases: 

1. The fixed cost is unavoidable (sunk): in that case the fixed cost is irrelevant to the supply decisions, and the same supply function s(p) and curves as without fixed costs (explained above) apply.

2. The fixed cost is avoidable: the firm manufactures only quantities s(p)=x, such that profits are at least 0 or positive. From chapter 8: profits are positive when average revenue (AR) is larger than average cost (AC), but since AR = p (AR = TR/x = px/x = p), that means that the firm produces only when    p >= AC. Since for a competitive firm MC = p, that all means the firm will start producing (i.e. supplying) only when MC >= AC, and that happens after AC=MC. Again, from chapter 8, that is after AC hits its minimum and in official terms means that the firm has hit an efficient scale of production. Graphically you can see what happens below. The firm’s supply curve is ONLY the darkened parts of the Y-axis and the original MC curve. Below price p** the firm produces 0 because its profits would be negative.



Part III of supply function of price-taking firm: Constant marginal costs
This applies when either marginal costs are always constant, or when they are constant for a while, that is the MC(x) curve is flat (horizontal) for a while.

This case is extreme: for prices p below MC the firm will produce nothing (since profits would be negative, so they would be maximized at x = 0), and for prices p above MC the firm would produce infinite amounts. At price p = MC, it produces any level of supply. The curve is:


Other  (marginal cost curve) cases:

· Even with curves that fall and rise again, at reasonable price levels, eventually the firm’s marginal cost levels will exceed the competitive price, and the firm will thus stop producing at that point. I.e., it has finite output.

· Falling marginal costs are crazy in a perfectly competitive environment: if MC is falling it could provide infinite supply, but then it would have stronghold of the market, and it would not be a competitive market.

11.3 Equilibrium with Competitive Firms

· Suppose there are N firms in the perfectly competitive market

· Of course the product has to have a silly name: griffle

· All supply comes from the competitive firms

· For n = 1, 2, ... up to N, sn(p) is the supply function of firm n
· The industry wide supply is:

S(p) = s1(p) + s2(p) + ... sN(p)

Examples:

1. All identical firms (no fixed costs)

50 firms supply griffle. 

For each firm TC(x) = 2x + .01x2 (no fixed costs)

MC(x) = 2 + .02x

Since  MC(0) = 2, the firm will not produce if p is smaller than 2.

For p > 2 since MC = p

p = 2 + .02s(p)  (just substitute x for s(p)), and doing the math

s(p) = 50p – 100

Industry supply is 50 times each firm’s supply, since all firms are identical:

S(p) = 0, for p <=2

S(p) = 50(50p – 100) = 2500 p – 5000

2. Different types of firms (still no fixed costs)

100 firms supply griffle

50 of them have the same cost functions above: TC(x) = 2x + .01x2  => for p>=2, s(p) = 50p – 100

the other 50 have total cost function TC(y) = 3y + .005y2
thus MC(y) = 3 + .01y

and doing the same as before, MC(y) = p = 3 + .01y    turns into   p = 3 + .01s(p)   

and results in s(p) = 100p – 300 for p >= 3

For the total industry supply we have to do a similar horizontal addition that we did with aggregate demands in chapter 4:

S(p) = 0 for p <= 2 (since neither type of firm will produce)

S(p) = 50 (50p – 100) = 2500p – 5000, for 2 <= p <= 3  (since only the first type of firm will produce)

S(p) = 2500p – 5000 + 50(100p – 300) = 7500p – 20000, for p >= 3 (now both types of firms produce)


                            0                           p <= 2

in summary: S(p) =    2500p – 5000       2 <= p <= 3


                            7500p – 20000     p >= 3

3. Identical firms with avoidable fixed costs

50 firms supply griffle

for each TC(y) = 100 + 2y + .01y2, for y > 0 and TC(0)  = 0   (i.e., the fixed cost is avoidable)

MC(y) = 2 + .02y   

Supply curve will be equal to MC(y) as long as p >= minimum AC(y)  (from Part II above)

AC(y) = 100/y + 2 + .01y     and     AC(y) is at its minimum when AC(y) = MC(y)  (Chapter 8)

Therefore need to know for which y, AC (y) = MC(y) and that is

100/y + 2 + .01y = 2 + .02y,    which results in 1002 = y2  or y = 100.

So p has to be larger than AC(100) = 100/100 + 2 + .01(100) = 4, for s(p) = MC

We get s(p) from: p = 2+ .02y   or   p = 2 + .02*s(p)  which resolves to  s(p) = 50p – 100

                                  0    for p < 4

In summary  S(p) =   Between 0 and 5000 for p = 4 (*)

                                   50(50p – 100) = 2500p – 5000, for p > 4

(*) at p = 4, firms would be breaking even, so they can decide not to produce at all or to produce 100. Each can make that decision independently, so the range results from the possibility of no firm producing anything or all firms producing exactly 100.

Industry supply and “industry marginal cost”

From Chapter 9: To find the least cost way to produce a product using different technologies (or facilities), with different cost functions, we summed the marginal cost functions of the different facilities horizontally. Then, given an amount x to produce in total, we found the corresponding value of the marginal cost for the aggregate (i.e., that resulted from the horizontal summation), and each facility had to produce to the point where its OWN marginal cost equaled the marginal cost we found for the total amount x.

Since for competitive firms their supply functions are their marginal cost functions (when MC is rising and there are no fixed costs), and industry supply is the horizontal summation of the individual firms’ supply functions. Therefore the industry marginal cost function is indeed the industry supply function (and vice-versa).

Caveat: Industry-wide factor price effects (skipped as suggested in the text)

11.4. Short- and medium-run analysis

· Suppose the industry has been stable for a while (both w/r to supply and demand), so the firms are at their intermediate run cost minimizing functions.

· Since S(p) is the MC for the industry, the horizontally added MCs are the corresponding S(p) curves. For the intermediate run it is labeled IR-S(p) in the graph, and for the short run SR-S(p). 

· SR-S(p) will be steeper than IR-S(p) because SRMC is generally steeper than IRMC (Chapter 10)

· The two supply curves, intermediate run and short run, intersect at the status quo of production, and since we are at an equilibrium (first bullet) this is where supply = demand.

· What happens in the short and intermediate run if the market demand increases?

What happens is that in the short run prices increase to where the new demand curve intersects the short-run supply curve. In the intermediate-term (run), the prices will start decreasing again to where the new demand curve intersects the intermediate run supply curve. Logically, basically in the short term the industry can only supply a little more with its current capacity, and therefore the prices will rise. With a little more time, new supply capacity is created, thus more demand satisfied (Xir > Xsr) and the prices start falling again. ... In the long run (as goes next) in fact enough new firms will enter the market to increase capacity to the point where the price goes all the way back to its original equilibrium state (i.e., Po).

If in the short-run, no capacity can be added, the supply will stay constant or Xsr = Xo, but prices will rise.

11.5. The long run, entry and exit. 

Basically in the long run everything returns to the equilibrium price that existed before the demand shifted, but of course there will be a larger supply. Using the same picture as above you get:

What it means is that in the long run sufficient companies (M in the graph) will enter the market to increase supply to the level where demand is met. If industry demand were to decrease the opposite would happen; sufficient firms would leave the market until the equilibrium price is met again.

Firms will enter the market when they believe there is the possibility for economic profit. Economic profit is defined as the net of accounting profit and the normal rate of return on capital. In other words, firms will enter the market if it is profitable to create a firm instead of investing the money in whatever vehicle provides the normal rate of return.

Is there differentiation between the technologies available to the different firms:

1. Suppose not: if no firm has any technical advantage and there is an unlimited supply of potential entrants to the market, in the long run no firm will make an economic profit. As soon as a firm makes an economic profit, another entrant will appear to share the profit and erode it. Quoted from Kreps:
“If the best technology in an industry is freely available to all producers, if a vast horde of potential entrants are ready to enter the industry, using this technology, and if the best technology has a U-shaped average cost, then the only long-run equilibrium price (in a perfectly competitive market) is at the level of minimum average cost. Every active firm in this case will be producing at efficient scale [AC=MC=p] and earning zero profit.”

2. Suppose yes:  if a firm A can produce output more cheaply than firm B (at every scale of production), firm A has a unique advantage or skill. That advantage has a value on the market, and someone would pay for it – so A should get rent for it from someone willing to acquire the skill, say firm C. Firm C then has the additional cost of rent in its total cost function and thus its profits in the long run are again zero. A will be happy to just earn the rent.
Is long-run supply flat?

Yes – because in a perfectly competitive market, when all firms have access to the same technology, and there is an unlimited supply of these firms, then the equilibrium price in the industry must be the minimum value of long-run average costs. If it were more, firms would be making profits in the long run. If it were less, firms would be taking losses. In either case, firms would either enter or leave.

11.6. Why do we care about perfect competition?

After 30 pages of this you do wonder ...

For some industries it is a good model: sectors of agriculture (the wheat production example was used early in the chapter), some sectors of labor markets, and reasonably heavily traded financial securities.

It can be used as a model to compare non-competitive markets with competitive ones. A new theory on markets called perfectly contestable markets, where firms react as if they were competitive upon thread of entry from a new player (hints that it applies to the airline industry), can be simulated using the models. 

Perfect competition is [says Kreps] particularly important as a base case for studying the “efficiency” properties of markets and the effects of political issues like taxes, price floors, etc. can have on how markets work [and that he says will be a topic of a chapter soon.]
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