Topic VIII: Market Structure A ---- Perfect Competition
March 30, 2006

Chapter 11 Summary
Chapter 11 describes the model of perfect competition in both the short run and the long run. The chapter begins with a discussion of economic profit versus accounting profit; an example of a miniature golf course run by Cullen Trump (Donald's nephew) is used to illustrate the impor​tance of including all implicit costs (in this case, the value of property in Manhattan). The section concludes with a discussion of profit maximization.

The second section deals with the "four assumptions for perfect competition": (1) firms sell a standardized product; (2) firms are price takers; (3) factors of production are perfectly mobile in the long run; (4) firms and consumers have perfect information. These assumptions are used to derive the short‑run equilibrium for perfect competition, first for the firm and then for the industry.

The chapter makes a considerable effort to show the efficiency of perfect competition, including a fairly extensive discussion of producer surplus. The final part of Chapter 10 deals with the long‑run equilibrium in perfect competition and the elasticity of supply.
1.  Introduction:  Market Structure
1.1   Four Types:  Industries could fall into four major types of market structure

SYMBOL 183 \f "Symbol" \s 10 \h
Perfect competition - there is an infinite number of identical firms competing to sell identical products

SYMBOL 183 \f "Symbol" \s 10 \h
Oligopoly - there are a 'few' firms supplying the market

SYMBOL 183 \f "Symbol" \s 10 \h
Monopolistic competition - there are several firms supplying 'differentiated products' (i.e. having similar but not identical attributes

SYMBOL 183 \f "Symbol" \s 10 \h
Monopoly - there is just one firm supplying the market

1.2   General Criteria for Classification of Firms into Different Market Structure:

· Number of firms or the size of the firm relative to the market

· The existence or lack of product differentiation

· The existence or lack of barriers to entry

In studying the market structure of an industry the focus is on understanding the ability or the power of a single firm to set its own price—monopoly power.  A summary of the relationship between the type of market structure and individual firm’s ability to set price is presented using the table below:
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Table 1
Type
    # Firms

   P. Differentiation
  Enter Barriers
   Monopoly Power

1. Perfect 


  Competition
Many (Small)
Homogenous P. 
    None
      None (price taker)


2. Monopolisitc

  Competition
Many (Small)
Differentiated P.

 None
      Some (price maker)


3. Oligopoloy
Few (Large)
   Both Homogenous  Substantial 
  Considerable 





             & Differentiated



       (price maker)


4. Monoploly   One 
    
Homogenous 

Complete
Absolute (Price maker)

___________________________________________________________________________

2. The Firm’s Profit Maximization Problem

2.1 Revenues

· Total revenue is the value of a firm’s sales

· Total revenue = P * q

· P = price per unit 

· q = quantity sold by the firm

· Marginal revenue  (MR) 

· Change in total revenue resulting from a one-unit increase in quantity sold:  MR = P

· Average revenue (AR) 

· Total revenue divided by the quantity sold — revenue per unit sold:

· AR = (p x q)/q = p

· For a firm, in perfect competition, Price = MR = AR

Example:  Suppose “Cowboy Sweaters” is a price taker at $25/sweater
Demand, Price, and Revenue in Perfect Competition

Price and Revenue are in $
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2.2 Economic Profit:

Π = TR – TC = P*q - TC
** TC includes opportunity costs.
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3. Perfect Competition: Short-run  
3.1 Perfect Competition 
A perfectly competitive market has these two important characteristics:  

· homogeneous product

· many buyers and sellers, none large enough to affect market price

· perfect information available to all buyers and sellers

· easy entry and exit

Focusing on the first two of these characteristics, consider the market for wheat.  Wheat is clearly a homogeneous product, in that the wheat produced by one farmer is virtually indistinguishable from the wheat produced by any other farmer. Also, there are many buyers and sellers, and the market price is determined by the interplay of overall market demand and supply.  As any wheat farmer will tell you, no individual wheat farmer supplies enough wheat to have any noticeable effect on the market price.  And even though there are some important buyers in the market, no individual buyer buys enough wheat to affect the market price either.

3.2 Marginal Analysis
· If MR(=P) > MC, the extra revenue exceeds the extra cost.

· increase output to increase profit

· If MR(=P) < MC, the extra revenue is less than the extra cost.
· decrease output
· When MR(=P) = MC, economic profit is maximized
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· A firm chooses the quantity where marginal cost = MR = price(if perfect competition);
· A supply curve shows quantity supplied at alternative prices;
· The firm’s marginal cost curve is its SUPPLY CURVE (more discussion later)
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3.3 Short-Run Individual Firm’s Profit Maximization Problem
· In the short-run, the firm must decide:

· Whether to produce or to shut down.

· If produce, what quantity?

3.3.1 Quantity Decision
Demand curve for a perfectly competitive firm


Increases in quantity by an individual firm will have no discernable impact on the market supply and therefore no impact on the market price

Profit Maximization in Short-Run

Profits are total revenues minus total cost. 
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A perfectly competitive firm will maximize profit by selecting the quantity where MC=P.


Numerical Example
	Quantity
	TC (given)
	MC 
	TR (pxq)
	MR
	Profit

	0
	25
	NA
	0
	35
	-25

	1
	53
	28
	35
	35
	-3

	2
	73
	20
	70
	35
	3

	3
	86
	16
	105
	35
	19

	4
	103
	14
	140
	35
	37

	5
	115
	12
	175
	35
	60

	6
	132
	17
	210
	35
	78

	7
	154
	22
	245
	35
	91

	8**
	184
	30
	280
	35
	96**

	9
	224
	40
	315
	35
	91

	10
	278
	54
	350
	35
	72


3.3.2 Shutdown Decision

Example: A seafood restaurant in a beach resort town has fixed (unavoidable) costs of $1,000 per month and variable (avoidable) costs of another $1,000 per month.  Its total revenues over the six warm months amount to $17,000, so that its profit for the period is $5,000.  Its total revenues over the six other cold months are only $7,000, however, so that it loses $5,000 over those months, and just breaks even over the year as a whole.  Wouldn’t the restaurant do better by staying closed out of season? Consider the following cost functions for a bottle-producing firm:

Suppose the price is $0.20.

If the firm is producing 300 bottles, its marginal cost is 0.33.  The last bottle sold cost more to produce than it increased the revenue for the firm.  Thus, the firm will increase profits by reducing output to 260.  

The profits for the firm at that price are TR-TC, or equivalently Q(P-AC).  Since the average cost is .12 and the price is .20, the “average profit” per bottle sold it $.08.  The firm sells 260 bottles, so the profit it earns is $20.80.  This can also be shown on the graph below:


Not all firms face a price so high, and one questions is how low can the price go before the firm is better off just closing its doors?

Suppose for example that the price is .08


At that price, the firm’s marginal cost = price at 180 bottles/day.  The profit is actually negative.  However, it is not the case that the firm will “shut down”.  Particularly, some of the costs of operation are fixed costs which are contributing to the negative profit.  However, even if the firm shuts down – produces zero output – it will still bear this cost in the short run.  Because the price is covering the firm’s variable costs, it will produce 180 bottles rather than 0.  
Result: a firm will continue to produce a positive level of output in the short run as long as the total revenues exceed the variable costs or equivalently, the price is above the average variable cost. 

If the price is lower than the average variable cost, the firm will shut down, meaning produce zero output.

3.4 The Supply Curve 
3.4.1 The Supply Curve for a Perfectly Competitive Firm
Trace out MC above minimum AVC

The supply curve for a perfectly competitive firm is the same as the firm’s marginal cost above the minimum of the average variable cost.  This is because the marginal cost determines how much output the firm will produce at given prices as long as the price is higher than the average variable cost.
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3.4.3 The Supply Curve for the Perfect Competitive Market
Consider the following example:

Suppose that there are currently 10 firms with the following cost curves:

	Q
	TC
	FC
	VC
	AC
	AVC
	MC

	0
	40
	40
	0
	NA
	NA
	NA

	1
	68
	40
	28
	68.00
	28.00
	28

	2
	88
	40
	48
	44.00
	24.00
	20

	3
	104
	40
	64
	34.67
	21.33
	16

	4
	118
	40
	78
	29.50
	19.50
	14

	5
	130
	40
	90
	26.00
	18.00
	12

	6
	147
	40
	107
	24.50
	17.83**
	17

	7
	169
	40
	129
	24.14
	18.43
	22*

	8
	199
	40
	159
	24.88
	19.88
	30*

	9
	239
	40
	199
	26.56
	22.11
	40*

	10
	293
	40
	253
	29.30
	25.30
	54*


*The shut-down price: if p<17.83, the firm will produce q=0

** The supply curve for the firm.  For p>17.83, the firm produces up to where p=MC

	Price
	Qs (per firm)

	16
	0

	18
	6

	20
	6

	22
	7

	24
	7

	26
	7

	28
	7

	30
	8

	32
	8

	34
	8
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The market supply is the horizontal sum of each individual firm’s supply:

	Price
	Qs (per firm)
	Qs (market)

	16
	0
	0

	18
	6
	60

	20
	6
	60

	22
	7
	70

	24
	7
	70

	26
	7
	70

	28
	7
	70

	30
	8
	80

	32
	8
	80

	34
	8
	80


Another Example: Suppose an industry has 200 firms, each with supply curve P=100+ 1000q. What is the industry supply curve?
3.5 Short-Run Competitive Equilibrium
Each firm produces according to where marginal cost equals price.

There is a fixed number of firms (firms cannot exit/enter in SR), N.

The market supply is the horizontal sum of individual firms’ supply curves.


3.6 Producer's Surplus
We define producer's surplus as follows: Producer's surplus is the difference between the amount a producer receives for his output and the amount he would have been prepared to accept for his output. It thus measures, in some sense, the 'benefit' that a firm gains from producing and is analogous to the concept of consumer surplus studied earlier.

The first part of the definition is easy: what they get for their output is simply total revenue. The second part is more difficult. We know from above that so long as p>AVC it pays the firm to produce rather than shut down. Thus if p=AVC the firm will be just indifferent between shutting down and producing. This means that the minimum amount that a firm needs in order to be prepared to produce a given number of units of output in the short-run is given by its TVC. Thus we have Producer's surplus: PS(q) = TR(q)-TVC(q) where TR and TVC are evaluated at output level q. We can rewrite this as follows 
PS(q) = q SYMBOL 180 \f "Symbol" p - q SYMBOL 180 \f "Symbol" AVC(q) = q SYMBOL 180 \f "Symbol" [p-AVC(q)]

For the profit-maximizing level of output, q*, in the figure above we have PS(q*) = area adep.
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Fig 13.7: Producer's surplus
	We can get producer's surplus another way. Recall that PS=TR‑TVC and that the area under the firm's SMC curve is equal to its TVC. Thus we can write PS as

PS = Area Opaq* minus the area under SMC curve between q=0 and q=q*, which results in the shaded area. 




If the market price rose (due, for example, to a shift in demand) then the change in producer's surplus would measure the additional benefit to the firm.  It is shown in the figure below.
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	If the price rises to p', the increase in producer surplus is given by the shaded area pp'ab.  


An example of the use of the producer's surplus concept is the excess burden of taxation.  This is illustrated in the following diagram.
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Fig 15.8: The excess burden of taxation
	A tax (equal to the difference between p' and ps) is imposed, shifting the supply curve up from S to S'.  

SYMBOL 183 \f "Symbol" \s 10 \h
The lost CS is given by the shaded area abp'p 

SYMBOL 183 \f "Symbol" \s 10 \h
The lost PS is given by the area acpps
SYMBOL 183 \f "Symbol" \s 10 \h
This is offset by the gain in tax revenue bcp'ps
SYMBOL 183 \f "Symbol" \s 10 \h
The net loss is therefore the triangle abc, which is the excess burden of taxation.


4. Perfect Competition: Long-run  
In the long run: 

· Firms can enter or exit an industry.

· Firms will exit the industry if profits are negative

· Firms will enter the industry if profits are positive

· In equilibrium (firms no longer exiting or entering the industry), firms earn zero profit.  This means that the price will eventually reach the minimum of each firm’s long run average cost.  At this price a firm earns zero profit.

In the long run, the price reaches the minimum of each individual firm’s LRAC.  









The market price reaches the minimum AC.  The total output in the market will be the quantity demanded at that price.  The number of firms is the total market output divided by the output per firm.
4.1. Profit maximization in the long run
In the long run the firm can vary all its factors of production. Its profits are therefore given by 

(q) = TR(q)-LTC(q)

By analogy with the case of the short run, we can say that in the case of the competitive firm profits will be maximized where

MR(q) = LMC(q)

or, since MR is constant, where

p = LMC(q) 
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Fig 13.9: Long run profit maximisation
	Note that in the long run if the firm shuts down, it makes zero profits and zero losses. Thus if price falls below LAC, the firm would do better to close down and earn zero profits, rather than continue producing and earn losses. Thus the firm's supply curve in the long run is its LMC curve above its LAC curve.  (Note the average variable cost curve, the short run case).


4.2.
Entry and exit

In the above figure we have a firm that is making positive profits. 

If all firms are identical as above, new firms will, in the long run, join the industry. They couldn't do so in the short run, because their capital was fixed. As new firms enter, the industry's output expands and the market price is driven down. Entry will continue until price has fallen to such an extent that zero profits are being made by the firms in the industry. Thus in the long run, the firm's profit-maximizing equilibrium will look like this:
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Fig 13.10: Long run profits after entry
	Firms will be will be producing at the point where profits are at a maximum but will be earning zero profits. Thus for the firm two conditions characterize long-run equilibrium:
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p = LMC(q) and 
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p=LAC(q) 




These two conditions are satisfied at only one level of output, namely where the LAC curve reaches its minimum point. 

4.3 Economic Rent
So far, we have assumed that all firms have the same minimum LRAC point so that in the long run, all firms operate at this point, earning zero profits.  But, in some cases, the costs may vary among firms for various reasons.  However, we can still argue why firms will earn zero “profits” despite having a more efficient firm.  Here is the story why.

You currently own a hot dog stand in NYC.  As the city allows virtually anyone (barring any health concerns) to open a stand, and there is a large number of virtually identical stands, the market resembles a perfectly competitive market almost exactly.  The market price is at the minimum of the LRAC and vendors earn zero profits (we should discuss what this means).
One day, a person gives you a magical hotdog cart that can produce hotdogs at a half of the cost of every other stand.  This delights you in hopes of finally earning a profit.  








Look at all the money you are making!
But wait, this isn’t right.  As your economics professor, I want to assure you that you are still earning zero profit.  What has occurred is you are making a higher return, but not from your business of selling hotdogs.  Rather, it is because the hotdog stand is now a more valuable input.  This input has a higher opportunity cost than most hotdog stands, equal to the increase in producer surplus from having that stand.  

This type of surplus is referred to as “economic rent” meaning you are not earning profit from selling hotdogs, but rather because you own a valuable capital input.  You could equivalently rent the magic stand to someone else who would happily pay you up to the increase surplus they would enjoy from the stand.

Numerical Example: 
Conigan Box Company produces cardboard boxes in a perfectly competitive market.  The boxes are sold for $42 per bundle.  Fixed costs are equal to $50.  Conigan’s marginal cost and average variable cost curves can be represented by the following:

MC = 2 + 10q 

AVC = 2 + 5q,

where q is measured in thousands of bundles.

a.)
Calculate Conigan’s profit-maximizing level of output.

b.)
Calculate Conigan's total revenue at the profit-maximizing level of output determined in (a).

c.)
Calculate Conigan's total cost at the profit-maximizing level of output determined in (a).

d.)
Calculate Conigan’s profit at the profit-maximizing level of output determined in (a).

e.)
Suppose that the price falls to $30 per bundle.  What will happen to Conigan’s profit-maximizing level of output and profit?  Will the firm continue to produce in the short run?  Explain.
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