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CHAPTER TWENTY-THREE

PURE COMPETITION
CHAPTER OVERVIEW

This chapter is the first of three closely related chapters analyzing the four basic market models—pure competition, pure monopoly, monopolistic competition, and oligopoly.  Here the market models are introduced and explained, which makes this the longest and perhaps most difficult of the three chapters.

Explanations and characteristics of the four models are outlined at the beginning of this chapter.  Then the characteristics of a purely competitive industry are detailed.  There is an introduction to the concept of the perfectly elastic demand curve facing an individual firm in a purely competitive industry.  Next, the total, average, and marginal revenue schedules are presented in numeric and graphic form.  Using the cost schedules from the previous chapter, the idea of profit maximization is explored.

The total-revenue—total-cost approach is analyzed first because of its simplicity.  More space is devoted to explaining the MR = MC rule, and to demonstrating that this rule applies in all market structures, not just in pure competition.

Next, the firm’s short‑run supply schedule is shown to be the same as its marginal-cost curve at all points above the average-variable-cost curve.  Then the short‑run competitive equilibrium is discussed at the firm and industry levels.

The long‑run equilibrium position for a competitive industry is shown by reviewing the process of entry and exit in response to relative profit levels in the industry.  Long‑run supply curves and the conditions of constant, increasing, and decreasing costs are explored.

Finally, the chapter concludes with a detailed evaluation of pure competition in terms of productive and allocative efficiency (P = minimum ATC, and P = MC).

WHAT’S NEW

There have been only a few modifications in this chapter since the previous edition.  The “Qualifications” section at the end of the chapter has been omitted, a product (cucumbers) is used instead of Product X in the allocative efficiency section, and personal computers are used as the example in the discussion of a decreasing cost industry.

The two Web-Based Questions have been replaced.

INSTRUCTIONAL OBJECTIVES

After completing this chapter, students should be able to:

1.     List the four basic market models and characteristics of each.

2.     Describe characteristics of a purely competitive firm and industry.

3.     Explain how a purely competitive firm views demand for its product and marginal revenue from each additional unit sale.

4.     Compute average, total, and marginal revenue when given a demand schedule for a purely competitive firm.

5.     Use both total-revenue—total-cost and marginal-revenue—marginal-cost approaches to determine short‑run price and output that maximizes profits (or minimizes losses) for a competitive firm.

6.     Find the short‑run supply curve when given short‑run cost schedules for a competitive firm.

7.     Explain how to construct an industry short‑run supply curve from information on single competitive firms in the industry.

8.     Explain the long‑run equilibrium position for a competitive firm using entry and exit of firms to explain adjustments from nonequilibrium positions.

9.     Explain the shape of long‑run industry supply curves in constant‑cost and increasing‑cost industries.

10.     Differentiate between productive and allocative efficiency.

11.     Explain why allocative efficiency and productive efficiency are achieved where P = minimum AC = MC.

12.     Define and identify terms and concepts listed at the end of the chapter.

COMMENTS AND TEACHING SUGGESTIONS 

1.     Urge students to practice their understanding of this chapter’s concepts with quantitative end‑of‑chapter questions and the relevant interactive microcomputer tutorial software.  Assign and review in class numerical and graphical problems, so that students have “hands‑on” experience in learning this material.  It is essential for understanding the next several chapters and grasping the essence of marginal cost analysis.

2.     Examples of “price‑taking” situations are readily found in published quotations for commodity, stock, and currency markets.  Such markets approximate the purely competitive model.

3.     A useful example for demonstrating that profit maximization occurs where MR = MC, not where MR is much greater than MC, is to ask a student if she would trade $50 for $100 (of course), then $60 for $100 (of course), then $70 for $100, and so on up to $99.99 for $100.  The student should want to trade as long as her additional “revenue” exceeds her marginal cost.  In other words, if someone can make as much as $.01 more profit, the rational person will trade.  It is not the profit per unit but the total profit that the seller is maximizing!  This simple notion bears repeating several times in different ways, because some students will continue to be puzzled by this despite its simplicity.

4.     Using the overhead for Table 23.4 and starting at output level “4,” move to the next level of output while asking the students whether the next unit should be added by comparing MR and MC.

5.     Review the short run cost concepts developed in Chapter 22, particularly MC, ATC and AVC and how they are related.  Using a Key Graph (Figure 23.6), show how these costs can be used to evaluate a purely competitive firm’s position in the short run.  Each of the three cost concepts has a distinct contribution to make in the decision-making process.

(a)  MC determines the best Q of output.  The point where MC = MR is always best, whether the firm is making an economic profit, breaking even, or operating at a loss.

(b)  ATC determines profit or loss.  Have the students compare price and ATC at the best quantity of output.  If price exceeds ATC, the difference is per unit profit.  If Price = ATC the firm is breaking even and if price is less than ATC the firm is losing money.

(c)  AVC determines the shut down point.  As long as price exceeds AVC the firm will continue to operate in the short run.

Review these three steps carefully, they can be used with each of the market structures.  For the individual seller in pure competition, product price = MR. This is not the case in any of the other market structures.  Stress this difference, it is the basis of the efficient outcome in the long run.  (P = MC = minimum ATC)

6.     Stress the importance of achieving both allocative efficiency (P = MC) and productive efficiency (P = minimum ATC).  Pure competition delivers what people want at the lowest possible cost.  This outcome will not be observed in other market structures.  However, the three steps outlined above for decision making are the same in every case.  This similarity can be used to reinforce the logic of the process and explain the difference in outcome in the other market structures.

STUDENT STUMBLING BLOCK

There are three fundamental skills that are necessary to engage successfully in economic reasoning.  (1) The ability to use graphs and mathematical reasoning.  (2) The ability to use abstract models and generalize.  (3) The ability to use and apply the specialized vocabulary of economics.  In this chapter, all students will find their skills being tested.  Struggling students may be ready to bail out.

Using graphs to demonstrate the relationship between variables is a habit for economics instructors.  The message the graph is sending is instantly received:  the communication complete (for the teacher).  Keep in mind that the curves you have drawn may not be “speaking” as clearly to the students.  There are so many graphs in the chapters on market structure that the students can easily get lost.  Take time to put numbers on the axis and work out the actual amount of total profit or loss in your examples.  By taking a little extra time with the concepts in pure competition, the following discussion about other market structures will be easier for students to understand.

It must be emphasized in the analysis as to whether the focus of the discussion is on the individual firm or the industry; likewise, whether the focus is on the firm or industry in the short run or the long run.

Productive efficiency is relatively easy to explain and show graphically.  Allocative efficiency is a more abstract concept to show.

Vocabulary in this chapter is also a problem.  Students’ “everyday” definition of competition is totally different from the narrow meaning that is applied in discussing the market structure of Pure Competition.  Students are likely to question the usefulness of a model that is so far removed from actual business conditions.  One helpful analogy is that we are, in a sense, creating a laboratory experiment that eliminates all outside influences and focuses on only one determining consideration, i.e. price.  Similarly, a physicist might wish to create a vacuum to study the impact of gravity on a feather and a bowling ball.

LECTURE NOTES

I.
Four market models will be addressed in Chapters 23‑25; characteristics of the models are summarized in Table 23.1.

A.
Pure competition entails a large number of firms, standardized product, and easy entry (or exit) by new (or existing) firms.

B.
At the opposite extreme, pure monopoly has one firm that is the sole seller of a product or service with no close substitutes; entry is blocked for other firms.

C.
Monopolistic competition is close to pure competition, except that the product is differentiated among sellers rather than standardized, and there are fewer firms.

D.
An oligopoly is an industry in which only a few firms exist, so each is affected by the price‑output decisions of its rivals.

II.
Pure Competition:  Characteristics and Occurrence

A.
The characteristics of pure competition:

1.
Many sellers means that there are enough so that a single seller has no impact on price by its decisions alone.

2.
The products in a purely competitive market are homogeneous or standardized; each seller’s product is identical to its competitor’s.

3.
Individual firms must accept the market price; they are price takers and can exert no influence on price.

4.
Freedom of entry and exit means that there are no significant obstacles preventing firms from entering or leaving the industry.

5.
Pure competition is rare in the real world, but the model is important.

a.
The model helps analyze industries with characteristics similar to pure competition.

b.
The model provides a context in which to apply revenue and cost concepts developed in previous chapters.

c.
Pure competition provides a norm or standard against which to compare and evaluate the efficiency of the real world.

B.
There are four major objectives to analyzing pure competition.

1.
To examine demand from the seller’s viewpoint,

2.
To see how a competitive producer responds to market price in the short run,

3.
To explore the nature of long‑run adjustments in a competitive industry, and

4.
To evaluate the efficiency of competitive industries.

III.
Demand from the Viewpoint of a Competitive Seller

A.
The individual firm will view its demand as perfectly elastic.

1.
Table 23.2 and Figures 23.1 and 23.7a illustrate this.

2.
The demand curve is not perfectly elastic for the industry: It only appears that way to the individual firm, since they must take the market price no matter what quantity they produce.

3.
Note from Figure 23.1 that a perfectly elastic demand curve is a horizontal line at the price.

B.
Definitions of average, total, and marginal revenue:

1.
Average revenue is the price per unit for each firm in pure competition.

2.
Total revenue is the price multiplied by the quantity sold.

3.
Marginal revenue is the change in total revenue and will also equal the unit price in conditions of pure competition.  (Key Question 3)

IV.
Profit Maximization in the Short-Run: Two Approaches

A.
In the short run the firm has a fixed plant and maximizes profits or minimizes losses by adjusting output; profits are defined as the difference between total costs and total revenue.

B.
Three questions must be answered.

1.
Should the firm produce?

2.
If so, how much?

3.
What will be the profit or loss?

C.
An example of the total‑revenue—total‑cost approach is shown in Table 23.3.  Note that the costs are the same as for the firm in Table 22.2 in the previous chapter.

1.
Firm should produce if the difference between total revenue and total cost is profitable, or if the loss is less than the fixed cost.

2.
In the short run, the firm should produce that output at which it maximizes its profit or minimizes its loss.

3.
The profit or loss can be established by subtracting total cost from total revenue at each output level.

4.
The firm should not produce, but should shut down in the short run if its loss exceeds its fixed costs.  Then, by shutting down its loss will just equal those fixed costs.

5.
Graphical representation is shown in Figures 23.2a and b.  Note: The firm has no control over the market price.

D.
Marginal‑revenue—marginal‑cost approach (see Table 23.4 and Figure 23.3).

1.
MR = MC rule states that the firm will maximize profits or minimize losses by producing at the point at which marginal revenue equals marginal cost in the short run.

2.
Three features of this MR = MC rule are important.

a.
Rule assumes that marginal revenue must be equal to or exceed minimum-average-variable cost or firm will shut down.

b.
Rule works for firms in any type of industry, not just pure competition.

c.
In pure competition, price = marginal revenue, so in purely competitive industries the rule can be restated as the firm should produce that output where P = MC, because P = MR.

3.
Using the rule on Table 23.4, compare MC and MR at each level of output.  At the tenth unit MC exceeds MR. Therefore, the firm should produce only nine (not the tenth) units to maximize profits.

4.
Profit maximizing case:  The level of profit can be found by multiplying ATC by the quantity, 9 to get $880 and subtracting that from total revenue which is $131 x 9 or $1179.  Profit will be $299 when the price is $131.  Profit per unit could also have been found by subtracting $97.78 from $131 and then multiplying by 9 to get $299.  Figure 23.3 portrays this situation graphically.

5.
Loss-minimizing case: The loss‑minimizing case is illustrated when the price falls to $81.  Table 23.5 is used to determine this.  Marginal revenue does exceed average variable cost at some levels, so the firm should not shut down.  Comparing P and MC, the rule tells us to select output level of 6.  At this level the loss of $64 is the minimum loss this firm could realize, and the MR of $81 just covers the MC of $80, which does not happen at quantity level of 7.  Figure 23.4 is a graphical portrayal of this situation.

6.
Shut-down case:  If the price falls to $71, this firm should not produce.  MR will not cover AVC at any output level.  Therefore, the minimum loss is the fixed cost and production of zero.  Table 23.5 and Figure 23.5 illustrate this situation, and it can be seen that the $100 fixed cost is the minimum possible loss.

E.
Marginal cost and the short‑run supply curve can be illustrated by hypothetical prices such as those in Table 23.6.  At price of $151 profit will be $480; at $111 the profit will be $138 ($888‑$750); at $91 the loss will be $3.01; at $61 the loss will be $100 because the latter represents the close-down case.

1.
Note that Table 23.6 gives us the quantities that will be supplied at several different price levels in the short-run.

2.
Since a short‑run supply schedule tells how much quantity will be offered at various prices, this identity of marginal revenue with the marginal cost tells us that the marginal cost above AVC will be the short‑run supply for this firm (see Figure 23.6).

F.
Changes in prices of variable inputs or in technology will shift the marginal cost or short-run supply curve in Figure 23.6.

1.
For example, a wage increase would shift the supply curve upward.

2.
Technological progress would shift the marginal cost curve downward.

3.
Using this logic, a specific tax would cause a decrease in the supply curve (upward shift in MC), and a unit subsidy would cause an increase in the supply curve (downward shift in MC).

G.
Determining equilibrium price for a firm and an industry:

1.
Total-supply and total-demand data must be compared to find most profitable price and output levels for the industry.  (See Table 23.7)

2.
Figure 23.7a and b shows this analysis graphically; individual firm supply curves are summed horizontally to get the total-supply curve S in Figure 23.7b.  If product price is $111, industry supply will be 8000 units, since that is the quantity demanded and supplied at $111.  This will result in economic profits similar to those portrayed in Figure 23.3.

3.
Loss situation similar to Figure 23.4 could result from weaker demand (lower price and MR) or higher marginal costs.

H.
Firm vs. industry: Individual firms must take price as given, but the supply plans of all competitive producers as a group are a major determinant of product price.  (Key Question 4)

V.
Profit Maximization in the Long Run

A.
Several assumptions are made.

1.
Entry and exit of firms are the only long‑run adjustments.

2.
Firms in the industry have identical cost curves.

3.
The industry is a constant‑cost industry, which means that the entry and exit of firms will not affect resource prices or location of unit‑cost schedules for individual firms.

B.
Basic conclusion to be explained is that after long‑run equilibrium is achieved, the product price will be exactly equal to, and production will occur at, each firm’s point of minimum average total cost.

1.
Firms seek profits and shun losses.

2.
Under competition, firms may enter and leave industries freely.

3.
If short‑run losses occur, firms will leave the industry; if economic profits occur, firms will enter the industry.

C.
The model is one of zero economic profits, but note that this allows for a normal profit to be made by each firm in the long run.

1.
If economic profits are being earned, firms enter the industry, which increases the market supply, causing the product price to gravitate downward to the equilibrium price where zero economic profits are earned (Figure 23.8).

2.
If losses are incurred in the short run, firms will leave the industry; this decreases the market supply, causing the product price to rise until losses disappear and normal profits are earned (Figure 23.9).

D.
Long‑run supply for a constant cost industry will be perfectly elastic; the curve will be horizontal.  In other words, the level of output will not affect the price in the long run.

1.
In a constant‑cost industry, expansion or contraction does not affect resource prices or production costs.

2.
Entry or exit of firms will affect quantity of output, but will always bring the price back to the equilibrium price (Figure 23.10).

E.
Long‑run supply for an increasing cost industry will be upward sloping as industry expands output.

1.
Average‑cost curves shift upward as the industry expands and downward as industry contracts, because resource prices are affected.

2.
A two‑way profit squeeze will occur as demand increases because costs will rise as firms enter, and the new equilibrium price must increase if the level of profit is to be maintained at its normal level.  Note that the price will fall if the industry contracts as production costs fall, and competition will drive the price down so that individual firms do not realize above‑normal profits (see Figure 23.11).

F.
Long‑run supply for a decreasing cost industry will be downward sloping as the industry expands output.  This situation is the reverse of the increasing‑cost industry.  Average‑cost curves fall as the industry expands and firms will enter until price is driven down to maintain only normal profits.  (Key Question 8)

VI.
Pure Competition and Efficiency

A.
Whether the industry is one of constant, increasing, or decreasing costs, the final long‑run equilibrium will have the same basic characteristics (Figure 23.12).

1.
Productive efficiency occurs where P = minimum AC; at this point firms must use the least‑cost technology or they won’t survive.

2.
Allocative efficiency occurs where P = MC, because price is society’s measure of relative worth of a product at the margin or its marginal benefit.  And the marginal cost of producing product X measures the relative worth of the other goods that the resources used in producing an extra unit of X could otherwise have produced.  In short, price measures the benefit that society gets from additional units of good X, and the marginal cost of this unit of X measures the sacrifice or cost to society of other goods given up to produce more of X.

3.
If price exceeds marginal cost, then society values more units of good X more highly than alternative products the appropriate resources can otherwise produce.  Resources are underallocated to the production of good X.

4.
If price is less than marginal cost, then society values the other goods more highly than good X, and resources are overallocated to the production of good X.

5.
Efficient allocation occurs when price and marginal cost are equal.  Under pure competition this outcome will be achieved.

6.
Dynamic adjustments will occur automatically in pure competition when changes in demand or in resource supplies or in technology occur.  Disequilibrium will cause expansion or contraction of the industry until the new equilibrium at P = MC occurs.

7.
“The invisible hand” works in a competitive market system since no explicit orders are given to the industry to achieve the P = MC result.

VII.
LAST WORD:  Pure Competition and Consumer Surplus

A.
In almost all markets, consumers collectively obtain more utility (total satisfaction) from their purchases than the amount of their expenditures (product price x quantity).

B.
Since pure competition establishes the lowest price consistent with continued production, it yields the largest sustainable amount of consumer surpluses.

ANSWERS TO END-OF-CHAPTER QUESTIONS

23‑1
Briefly indicate the basic characteristics of pure competition, pure monopoly, monopolistic competition, and oligopoly.  Under which of these market classifications does each of the following most accurately fit?  (a) a supermarket in your home town; (b) the steel industry; (c) a Kansas wheat farm; (d) the commercial bank in which you or your family has an account; (e) the automobile industry.  In each case justify your classification.


Pure competition: very large number of firms; standardized products; no control over price: price takers; no obstacles to entry; no nonprice competition.


Pure monopoly: one firm; unique product: with no close substitutes; much control over price: price maker; entry is blocked; mostly public relations advertising.


Monopolistic competition: many firms; differentiated products; some control over price in a narrow range; relatively easy entry; much nonprice competition: advertising, trademarks, brand names.


Oligopoly: few firms; standardized or differentiated products; control over price circumscribed by mutual interdependence: much collusion; many obstacles to entry; much nonprice competition, particularly product differentiation.

(a)
Hometown supermarket: oligopoly.  Supermarkets are few in number in any one area; their size makes new entry very difficult; there is much nonprice competition.  However, there is much price competition as they compete for market share, and there seems to be no collusion.  In this regard, the supermarket acts more like a monopolistic competitor.  Note that this answer may vary by area.  Some areas could be characterized by monopolistic competition while isolated small towns may have a monopoly situation.

(b)
Steel industry: oligopoly within the domestic production market.  Firms are few in number; their products are standardized to some extent; their size makes new entry very difficult; there is much nonprice competition; there is little, if any, price competition; while there may be no collusion, there does seem to be much price leadership.

(c)
Kansas wheat farm: pure competition.  There are a great number of similar farms; the product is standardized; there is no control over price; there is no nonprice competition.  However, entry is difficult because of the cost of acquiring land from a present proprietor.  Of course, government programs to assist agriculture complicate the purity of this example.

(d)
Commercial bank: monopolistic competition.  There are many similar banks; the services are differentiated as much as the bank can make them appear to be; there is control over price (mostly interest charged or offered) within a narrow range; entry is relatively easy (maybe too easy!); there is much advertising.  Once again, not every bank may fit this model—smaller towns may have an oligopoly or monopoly situation.

(e)
Automobile industry: oligopoly.  There are the Big Three automakers, so they are few in number; their products are differentiated; their size makes new entry very difficult; there is much nonprice competition; there is little true price competition; while there does not appear to be any collusion, there has been much price leadership.  However, imports have made the industry more competitive in the past two decades, which has substantially reduced the market power of the U.S. automakers.

23‑2
Strictly speaking, pure competition never has existed and probably never will.  Then why study it?


It can be shown that pure competition results in low‑cost production (productive efficiency)—through long‑run equilibrium occurring where P equals minimum ATC—and allocative efficiency—through long‑run equilibrium occurring where P equals MC.  Given this, it is then possible to analyze real world examples to see to what extent they conform to the ideal of plants producing at their points of minimum ATC and thus producing the most desired commodities with the greatest economy in the use of resources.

23‑3
(Key Question)  Use the following demand schedule to determine total and marginal revenues for each possible level of sales:

	Product Price ($)
	Quantity Demanded
	Total Revenue ($)
	Marginal Revenue ($)

	2
	0
	
	

	2
	1
	
	

	2
	2
	
	

	2
	3
	
	

	2
	4
	
	

	2
	5
	
	


a.
What can you conclude about the structure of the industry in which this firm is operating?  Explain.

b.
Graph the demand, total‑revenue, and marginal‑revenue curves for this firm.

c.
Why do the demand and marginal‑revenue curves coincide?

d.
“Marginal revenue is the change in total revenue.”  Explain verbally and graphically, using the data in the table.


Total revenue, top to bottom:  0; $2; $4; $6; $8; $10.  Marginal revenue, top to bottom:  $2, throughout.

(a)
The industry is purely competitive—this firm is a “price taker.”  The firm is so small relative to the size of the market that it can change its level of output without affecting the market price.

(b) See graph.

(c)
The firm’s demand curve is perfectly elastic; MR is constant and equal to P.
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(d)
Yes.  Table:  When output (quantity demanded) increases by 1 unit, total revenue increases by $2.  This $2 increase is the marginal revenue.  Figure:  The change in TR is measured by the slope of the TR line, 2 (= $2/1 unit).

23‑4
(Key Question) Assume the following unit‑cost data are for a purely competitive producer:


	
	
	
	
	

	Total

Product
	Average

fixed

cost
	Average

variable

cost
	Average

total

cost
	Marginal

cost

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	0

1

2

3

4

5

6

7

8

9

10
	$60.00

30.00

20.00

15.00

12.00

10.00

8.57

7.50

6.67

6.00
	
	$45.00

42.50

40.00

37.50

37.00

37.50

38.57

40.63

43.33

46.50
	
	$105.00

72.50

60.00

52.50

49.00

47.50

47.14

48.13

50.00

52.50
	
	$45

40

35

30

35

40

45

55

65

75
	

	
	
	
	
	
	
	
	
	


a.
At a product price of $56, will this firm produce in the short run?  Why, or why not?  If it does produce, what will be the profit‑maximizing or loss‑minimizing output?  Explain.  What economic profit or loss will the firm realize per unit of output.

b.
Answer the questions of 4a assuming that product price is $41.

c.
Answer the questions of 4a assuming that product price is $32.

d.
In the table below, complete the short‑run supply schedule for the firm (columns 1 to 3) and indicate the profit or loss incurred at each output (column 3).

	
	
	
	

	(1)
Price
	(2)

Quantity

supplied,

single firm
	(3)
Profit (+)

or loss (l)
	(4)
Quantity

supplied,

1500 firms

	
	
	
	
	
	

	
	
	
	
	
	

	$26

32

38

41

46

56

66
	
	____

____

____

____

____

____

____
	$____

____

____

____

____

____

____
	____

____

____

____

____

____

____
	

	
	
	
	
	


e.
Explain: “That segment of a competitive firm’s marginal‑cost curve which lies above its average‑variable‑cost curve constitutes the short‑run supply curve for the firm.”  Illustrate graphically.

f.
Now assume there are 1500 identical firms in this competitive industry; that is, there are 1500 firms, each of which has the same cost data as shown here.  Calculate the industry supply schedule (column 4).

g.
Suppose the market demand data for the product are as follows:


	
	

	Price
	Total

quantity

demanded

	
	
	
	

	
	
	
	

	$26

32

38

41

41

56

66
	
	17,000

15,000

13,500

12,000

10,500

9,500

8,000
	

	
	
	
	



What will equilibrium price be?  What will equilibrium output be for the industry?  For each firm?  What will profit or loss be per unit?  Per firm?  Will this industry expand or contract in the long run?

(a)
Yes, $56 exceeds AVC (and ATC) at the loss—minimizing output.  Using the MR = MC rule it will produce 8 units.  Profits per unit = $7.87 (= $56 - $48.13); total profit = $62.96.

(b)
Yes, $41 exceeds AVC at the loss—minimizing output.  Using the MR = MC rule it will produce 6 units.  Loss per unit or output is $6.50 (= $41 - $47.50).  Total loss = $39 (= 6  $6.50), which is less than its total fixed cost of $60.

(c)
No, because $32 is always less than AVC.  If it did produce, its output would be 4—found by expanding output until MR no longer exceeds MC.  By producing 4 units, it would lose $82 [= 4 ($32 - $52.50)].  By not producing, it would lose only its total fixed cost of $60.

(d)
Column (2) data, top to bottom:  0; 0; 5; 6; 7; 8; 9, Column (3) data, top to bottom in dollars:  -60; -60; -55; -39; -8; +63; +144.

(e)
The firm will not produce if P < AVC.  When P > AVC, the firm will produce in the short run at the quantity where P (= MR) is equal to its increasing MC.  Therefore, the MC curve above the AVC curve is the firm’s short-run supply curve, it shows the quantity of output the firm will supply at each price level.  See Figure 23-6 for a graphical illustration.

(f)
Column (4) data, top to bottom:  0; 0; 7,500; 9,000; 10,500; 12,000; 13,500.

(g)
Equilibrium price = $46; equilibrium output = 10,500.  Each firm will produce 7 units.  Loss per unit = $1.14, or $8 per firm.  The industry will contract in the long run.

23‑5
Why is the equality of marginal revenue and marginal cost essential for profit maximization in all  market structures?  Explain why price can be substituted for marginal revenue in the MR = MC rule when an industry is purely competitive.


If the last unit produced adds more to costs than to revenue, its production must necessarily reduce profits (or increase losses).  On the other hand, profits must increase (or losses decrease) so long as the last unit produced—the marginal unit—is adding more to revenue than to costs.  Thus, so long as MR is greater than MC, the production of one more marginal unit must be adding to profits or reducing losses (provided price is not less than minimum AVC).  When MC has risen to precise equality with MR, the production of this last (marginal) unit will neither add nor reduce profits.


In pure competition, the demand curve is perfectly elastic; price is constant regardless of the quantity demanded.  Thus MR is equal to price.  This being so, P can be substituted for MR in the MR = MC rule.  (Note, however, that it is not good practice to use MR and P interchangeably, because in imperfectly competitive models, price is not the same as marginal revenue.)

23‑6
(Key Question)  Using diagrams for both the industry and representative firm, illustrate competitive long-run equilibrium.  Assuming constant costs, employ these diagrams to show how (a) an increase and (b) a decrease in market demand will upset this long-run equilibrium.  Trace graphically and describe verbally the adjustment processes by which long-run equilibrium is restored.  Now rework your analysis for increasing- and decreasing-cost industries and compare the three long-run supply curves.


See Figures 23.8 and 23.9 and their legends.  See figure 23.11 for the supply curve for an increasing cost industry.  The supply curve for a decreasing cost industry is below.
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23-7
(Key Question)  In long-run equilibrium, P = minimum ATC = MC.  Of what significance for economic efficiency is the equality of P and minimum ATC?  The equality of P and MC?  Distinguish between productive efficiency and allocative efficiency in your answer.


The equality of P and minimum ATC means the firms is achieving productive efficiency; it is using the most efficient technology and employing the least costly combination of resources.  The equality of P and MC means the firms is achieving allocative efficienc;, the industry is producing the right product in the right amount based on society’s valuation of that product and other products.

23‑8
(Last Word)  Suppose that improved technology causes the supply curve for oranges to shift rightward in the market discussed in this Last Word (see the figure there).  Assuming no change in the location of the demand curve, what will happen to consumer surplus?  Explain why.


A rightward shift of the supply curve with demand constant will lower the price and increase the quantity demanded.  At the new equilibrium price more buyers will have entered the market.  All of them will enjoy some amount of utility beyond their expenditures except the ones paying exactly the price they are willing to pay and not a cent more.  The triangle representing consumer surplus will be larger because it includes an additional area between the original $4 price and the new lower price extending to a new larger quantity.
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