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Chapter 11 Perfect Competition

Chapter 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.
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Teaching Suggestions

1. This text moves into the market forms rather quickly without much discussion of the dynamics that lead to the various market structures. It would be worth the time to begin the market structure chapters with a discussion of why firms are formed the way they are. Entertain Ronald Coase's question about why some firms which preach the virtues of a market economy are as big as some entire national economies. Does this imply that small countries should have planned economies? I find it helpful to relate the issue to a student selling encyclopedias during the summer. Assume that survival depends upon earning enough in a given day to eat that evening. Are the consequences of a bad day so severe that it might be better to have a partner or partners who could cover more streets and ensure against starvation if any one of them had a stretch of bad luck on a given day. If they all pooled their profits at the day's end and shared equally in the profits, the risk of starvation may be minimized. However, what other problems arise? Can each person be trusted to do their best if they get an equal share in the end. What monitoring costs might be necessary? In this way, most of the issues that underlie the formation of market structure can be probed. The information and transactions costs of market decision making when compared with the information and bureaucracy costs of planning an operation can be discussed using this little example. 

2. Throughout the consumer theory chapters the utility-maximizing theme was the starting point for all thinking. In the following chapters the producer works from a profit-maximizing orientation. Because this text is not heavily focused on mathematical formulation, it does not start discussions with the profit function, but there is merit in starting the market structure chapters that way. If it is understood that producers are assumed to be maximizing profit, then the following equation is maximized: 
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(q) = TR(q) - TC(q).  In perfect competition TR = pq where p is determined outside of the firm. TC is determined from the production function and input market prices that are also developed outside the firm. This simple starting point can be elaborated in later chapters by adapting it to the various assumptions that are relevant for the chapter. The advantage of this approach is that all models are readily seen as proceeding from the same overall behavioral assumptions with only minor adjustments to the scheme of things. Faculty will find various levels of mathematical formulation helpful for different types of classes, but a straightforward profit function that is elaborated only enough to show how assumptions change from model to model helps to make the point that the models have an overarching consistency. 

3. The concepts of competitive markets must be connected in a dynamic sense for them to be interesting to students even though all the significant points presented are equilibrium points for a given time period. I find it helpful to develop a half fictitious _ half real case study of an industry. Start with a vendor who is doing fine with a small operation in a small town. She is a profit maximizer only in that she charges the going rate of the competitive city economy. She does not try to exploit the fact that she is the only vendor of the good in town.  Sketch the starting point on a graph similar to the one below. It might be helpful to sketch also the market supply and demand curves that determined the city price in the first place. From this starting point probe the following questions with the students. 

a. What will happen when other entrepreneurial people observe the growth of the town and the profits of the vendor in question?

b. What size facilities will the new entrants build?

c. What will happen to the price that once was determined by the way the big city charged?

d. What options are left for the original vendor?

e. When the town becomes a city, the vendors are many, the information perfect, the product homogeneous, and entry and exit easy, what will the graph look like at equilibrium?

f. If there are economies of scale in the industry of the dominant supplier of raw materials, what will happen to the graph at final equilibrium?
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4. After this exercise is complete, contrast the world of the starting point and ending point of the story. Show how the assumptions of perfect competition are met at the end of the story and what impact the change has on consumer welfare. Finally establish the equilibrium conditions as a yardstick against which other market forms will be measured. 

Stumbling Blocks for Students

1. Why is the firm's demand curve horizontal? Something seems intuitively wrong if a firm can sell all it wants at the going price. Only the farm students in the class will understand this notion, so give a sense of how small even the biggest farmer is relative to the agricultural markets. Ask why farmers are often friendly neighbors willing to help each other rather than compete as rivals. If one helps the other, he does not hurt himself. Why not?

2. Students continually say that the shutdown point is where the firm can no longer cover its fixed cost. If this error pops up, ask students who loan out their cars to friends if they expect a payment to cover the gas and normal maintenance, or a payment to cover the insurance, license, and parking sticker. If they say the former, the example will help to see the error of covering fixed costs instead of variable costs, an issue in shutdown decisions.

3. The distinction between producer surplus and the profit of the firm needs clarification for many students. Be sure to show why fixed costs must be subtracted from producer surplus before profits are known. 

4. Is it fair that no long-run economic profits exist in perfect competition? Here is the time to reemphasize that the ATC function includes the full opportunity costs of the operation and that economic profits are designed only to attract new entrants.

Answers to Questions for Review

1. Economic profit includes all costs, while accounting profit looks only at cash flow. The firm should consider economic profit only.

2. Unless firms act as though their pricing decisions affect other firms, we should assume that firms act as price takers.

3. The dry cleaning markets would be nearly perfect except that many people do not want to drive far for their clothing pickups and dropoffs. In small towns there may only be one or two cleaners so less competition will be present.

4. Price = TR/Q, so this firm's demand curve is given by P=a - 2Q.  Since its price is a declining function of output, it cannot be a perfectly competitive firm.

5. They are relatively rare.

6. The firm should shut down if and only if its price is below  AVC.  MC can lie below AFC at the same time price lies above AVC (see diagram). So false.
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7. The value of the last unit to consumers (the price) equals the opportunity cost of resources necessary to produce that unit.

8. The effect of such a tax is to produce a parallel upward movement in each firm's long-run average cost curve.  The output level for which the minimum value of LAC occurs will thus be the same as before, which means that firms in long-run equilibrium will each have the same amount of output as before.  So true.

9. The firm shown in the diagram is operating at a level of output, Q0, for which price, P0, is equal to its long-run marginal cost.  But if all firms have cost curves like the ones shown, then each will be making economic profit.  Entry will occur until price falls to P*.  So false, such an industry was not necessarily in a long-run equilibrium.

10. Consumer surplus in a competitive industry is the area between the price line and the market demand curve, not the individual firm's demand curve.  Since the market demand curve is downward sloping, there will in general be positive consumer surplus. Indeed, compared to other market structures, perfect competition creates the maximum consumer surplus.  So false.

Answers to Chapter 11 Problems

1. Reading from the table and graph, price equals marginal cost at Q = 4. For a quantitiy of 4, average total cost is ATC = 26. Thus  ( = (P – ATC)Q = (32- 26)4 = 24.
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2. Setting price P = 14 equal to marginal cost of SMC = 2 + 4Q, solve for quantity 14 = 2 + 4Q or 12 = 4Q or Q = 3. The fixed cost that leads to zero economic profit is calculated by solving ( = (P – AVC)Q – FC = 0 or (14 – 8)3 – FC = 0 for FC = 18. 

3. Setting  price P = 14 equal to the new marginal cost of SMC’ = 2 + 2Q, solve 14 = 2 + 2Q for Q = 6.  The fixed cost that leads to zero economic profit is calculated by solving ( = (P – AVC)Q – FC = 0 or (14 – 8)6 – FC = 0 for FC = 36.

The following two graphs relate to problems 11-3 through 11-5.
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4. With the old marginal cost curve SMC = 2 + 4Q and 4 firms, the industry supply curve would be P = 2 + Q. With the new marginal cost curve SMC’ = 2 + 2Q and 4 firms, the industry supply curve would be P’ = 2 + 1/2Q. Equating demand and the old supply curve, we have 26 – Q = 2 + Q, which solves for Q = 12, and so P = 26 – 12 = 14. Equating demand and the new supply curve, we now have 26 – Q = 2 + 1/2Q, which solves for Q = 16, and so P = 26 – 16 = 10.  Thus quantity has risen ((Q = 16 – 12 = 4) and price has fallen ((P = 10 – 14 = – 4 ) with the improvement of technology.  

5. With the old technology P = 14 and Q = 12, so 

CS = ½ (26 – 14)12 = 48.


PS = ½ (14 – 2)12 = 48


TS = CS + PS = 48 + 48 = 96

With the new technology P = 10 and Q = 16, so 


CS = ½ (26 – 10)16 = 126.


PS = ½ (10 – 2)16 = 64. 


TS = CS + PS = 126 + 64 = 192. 

As a result of the new technology, consurmer surplus has grown ((CS = 126 – 48 = 78), producer surplus has grown ((PS = 64 – 48 = 16), and thus total surplus has grown by 96.

6. SR supply =   
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MCi = 4 + Qi
Qi = MCi - 4
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Q = 1000 MC - 4000

MC = P, so Q = 1000 P - 4000, which means that industry supply is given by

P = 4 + Q/1000.

SR equilibrium Q:  4 + Q/1000 = 10 - 2Q/1000

3Q/1000 = 6,  Q = 2000,  P = 6.
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Consumer surplus = area of upper triangle = 4000.


Producer surplus = area of lower triangle = 2000.


Total loss in surplus = 6000.

7. In the long run, both the demand and supply curves will be more elastic than in the short run, making the loss in both consumer and producer surpluses smaller.
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8. Since P = SMC > AVC, the firm should continue at its current level of output in the short run.  In the long run, it should select the plant size for which P = LMC = SMC.  As indicated in the diagram, this means it should switch to a smaller plant size in the long run.
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9. Long-run equilibrium price for this industry will occur at the minimum value of LAC.

LAC= LTC/Q= Q2 - 10Q + 36

dLAC/dQ =2Q-10=0, which solves for Q=5.

At Q=5, LAC=25-50+36=11.

10. The LAC curve for firms in this industry is given by LTC/Q=Q+4.  The minimum value of LAC now occurs at an output level of 0, where LAC takes the value 4.  As a practical matter, the notion of an infinitesimally small firm has no meaning.  Because of indivisibilities, a firm's LAC curve will increase beyond some point as Q shrinks toward zero. 

11. The taxi industry supply curve for Metropolis is a horizontal line at P=$0.20/mile.  The demand schedule intersects it at Q=80,000 miles/yr, which means 8 taxis.  The equilibrium fare will be $0.20/mile.
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12. If the total number of taxis is reduced from 8 to 6, the equilibrium fare will rise to $0.40/mile.  Ignoring the opportunity cost of the medallion, each medallion owner will earn a profit of $(0.40-0.20)10,000= $2000/yr.  If the annual interest rate is 10%, a person would need $20,000 in order to earn as much interest as a medallion holder earns each year in profit.  So medallions will sell in the market for $20,000 each.  A person who buys a medallion at this price will earn zero economic profit.
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13. The short-run MC curve for firms in the industry is dSTC/dQ = 10 + 2wQ. The equilibrium output is found by equating P and MC:  10 + 2wQ* = 28, which yields Q*=9/w. For firms with normal managers, w = 2, so Q* = 9/2 = 4.5. Profit of normal firms =  
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 = 28(4.5) - 2 (4.5)2 - 45 - M =40.5 - M. For the firm that hires Merlin, w = 1, so Q* = 9. Profit of firm with Merlin as manager =  
[image: image14.wmf]m
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 = 28(9) - 92 - 90 - Mm = 81 - Mm, where Mm is Merlin's salary. The premium paid to Merlin in equilibrium will be exactly the amount required to equate his firm's profits with those of other firms.
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 = 40.5 - M, so

Mm - M = 81 - 40.5 = 40.5.

14. a) With the new process your costs, excluding your payment for use of the patent, will be TC' = 4 + Q + Q2.   To find your profit maximizing output level, we equate your new marginal cost, MC' = 1 + 2Q, to the industry price, which, as before, will be the minimum value of the average cost curve associated with the prevailing technology: LAC = 8/Q + 2 + 2Q => dLAC/dQ = 2 - 8/Q2 = 0 => Q* = 2 => LAC = 10 = P*.  If we use Q' to denote the patent holding firm's profit-maximizing output level, we have MC'=10 = 1 + 2Q' => Q' = 4.5.  The patent holder's economic profit will thus be  TR - TC = 45 - 4 -8 - 16 = 16.5.  So the most you would be willing to pay for the patent is 16.5.

14. b) Because the patented process can reduce the costs of each of the 1001 firms by half, it is worth considerably more than 16.5; thus the investor would not be willing to sell exclusive rights to its use to one firm at that price.  For example, he could sell the patent to two firms for 16.49...

15. a) MC=
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  Similarly, AVC=wL/Q=w/AP.  So when AP=MP, it follows that MC=AVC.

15. b) Since the firm is perfectly competitive, its output price is equal to marginal cost, which here is equal to AVC.  So all of the firm's revenue is paid out to its workers, leaving none for its cost of capital.  Thus, if the firm stays open in the short run, its loss will be equal to its fixed capital costs of $40/day, which is the same loss it would suffer if it were to shut down.  So the firm is indifferent between shutting down and remaining open in the short run.

16. TC = 0.2 Q2 - 5Q + 30.

MC = dTC/dQ = 0.4 Q - 5.

      In equilibrium MC = P, which implies 0.4Q - 5 = 6, which solves for Q = 27.5.

      Profit = revenue – cost = 27.5x6 - [0.2(27.5)2 -5(27.5) + 30] = 121.25. Since the firm earns positive profit, it should stay open. 

17. Demand is given by P = 5-0.002Q, and supply is given by P=0.2+0.004Q. In equilibrium, sale and purchase prices are equal. Thus, we get 5-0.002Q=0.2+0.004Q, which solves for Q=800 and P=3.4. With tax, assume the supply curve shifts upward by 1 unit, which makes it: P=1.2+0.004Q. 


When we solve 5-0.002Q=1.2+0.004Q, we get Q=1900/3 and P=56/15.


This is the price paid by the consumer. The supplier gets P=41/15.


The incidence of tax on the supplier is 2/3, and on the consumer it is 1/3.


The consumer surplus before tax is [(5-3.4)x800]/2 = 640.


The producer surplus before tax is [(3.4-0.2)x800]/2 = 1280.


The consumer surplus after tax is [(5-56/15)x1900/3]/2 = 401.11.


The producer surplus after tax is [(41/15-0.2)x1900/3]/2 = 802.22.


Lost consumer surplus is 238.88.


Lost producer surplus is 477.77.


[image: image18.wmf]S 

D 

Q 

2500

5 

800 

0.2 

consumer  

surplus 

producer  

surplus 

3.4 

P 

S 

D 

Q 

2500

5 

800 

0.2 

1.2 

P 

S'

1900/3

consumer  

surplus 

tax 

producer  

surplus 

deadweight loss 

41/15 

56/15 


18. a) Since the supply curve faced by the individual firm is elastic, the advertisement (which shifts the demand curve out) will increase quantity increase but leave price unchanged.
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18. b) The result will be a shift in the long-run supply curve.  Price will increase and quantity will decrease.
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19. a) LAC = TC/Q = 4Q + 100 +100/Q.

       The minimum point on LAC is found either by graphing the LAC curve or by taking the first

       derivative and setting it to zero.  dLAC/dQ = 4 - 100/Q2 = 0,  which yields Q = 5. 

       In the long run P = LAC = 140

19. b) If demand is Q=1000-P, then at P=140, we get Q=860. So in long run equilibrium, there will be 860/5 = 172 firms.

19. c) Now LAC = (TC-36)/Q = 4Q + 100 + 64/Q. Again, the minimum point on LAC is found either by graphing the LAC curve or by taking the first derivative and setting it to zero.

       dLAC/dQ = 4 - 64/Q2 = 0, which yields Q = 4. In the long run P = LAC = 132.

20. At a world price of 30, domestic demand is 35 million bushels per year.  Domestic producerssupply the 20 million bushels of this total, foreign producers the remaining 15 million (left panel.)  With a tariff of $20/bu, the import price becomes $50/bu.  Because the domestic market clears at $40/bu (center panel), this means that no beans will be imported.  Since no beans are imported, the tariff raises no revenue.  Consumer surplus and producer surplus with the tariff is the area of triangle ABC (center panel), which equals $1350/yr.  Consumer surplus and producer surplus before the tariff-- the shaded area in the right panel-- was $1425/yr, which means that the tariff has reduced consumer and producer surplus by $75/yr.  
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21. Costs will fall for all existing firms.  At existing prices the firms will make positive economic profits and increase output.
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21. (ii) New firms will enter the industry because of profits. 

21. (iii) The industry supply curve will shift out until profits are again driven down to zero. The final result is that prices fall, quantity increases, and there are more firms than before. In other words, consumers reap all the surplus from this innovation.

Additional Problems

1. A drought in the central valley has sharply increased the price of water and, consequently, increased the cost of growing tomatoes. Suppose one grower in the perfectly competitive tomato industry develops a hybrid tomato that requires 1/2 as much water as the general beefsteak variety. Assume that the drought is expected to continue for two more years. What are the expected short‑run and long‑run effects of the hybrid tomato on the profits of the grower who developed the hybrid? What are the short‑ and long‑run effects on the profits for the entire industry?

2. If the long‑run total costs for each firm in a competitive industry are given by: 

LTC(Q) = 2(Q)3 ‑12(Q)2 + 25Q, with long‑run marginal costs given as:

LMC = 6(Q)2 ‑ 24Q + 25, what is the long‑run equilibrium price for the industry?

3. In a competitive industry consisting of 10,000 firms, the short‑run marginal cost curve for each firm is given by MC = 200 + 30Q. The demand curve faced by the industry is given as             P = 400 ‑ .002Q. 

a. Find the equilibrium price and quantities for the industry and each firm. 

b. Find the producer and consumer surpluses at the equilibrium price. 

4. Find the elasticity of supply in Problem 3.

5. True or False: Suppose a perfectly competitive industry is in long‑run equilibrium. An increase in demand will raise the price for the product, but in the long run the price will return to its former level.

6. True or False: A perfectly competitive firm has a perfectly elastic supply curve.

Answers to Additional Problems

1. In the short run, the farmer who developed the hybrid will collect above normal proQts. But eventually other farmers will bid for the information until every farmer is growing the hybrid variety. In the long run, profits will return to normal for the farmer and for the entire industry.

2. Set AC = MC

AC = TC/Q

AC = (2Q3 ‑12Q2 + 25Q)/Q = 2Q2 12Q + 25

2Q2‑12Q+25=6Q2‑24Q+25
12Q = 4Q2
Q=3

Price = marginal cost

MC=6(3)2‑24(3)+25=54‑72+25 = 7

3. a) The supply curve for the industry is equal to the sum of the individual marginal cost curves: Supply = sum of MC = ( 200 + 30Q/10,000) = 200 + .003Q

       Set demand equal to supply:  400 ‑ .002Q = 200 + .003Q

       200= .005Q:  so  Q = 200/.005 = 40,000 for the industry

       Q for firm = 40,000/10,000 = 4

       P = 200 + 30(4) = 320

3. b) Producer surplus (PS):  PS = 1/2(320 ‑ 200)[40,000] = 2,400,000 consumer surplus

(CS): CS = 1/2(400 ‑ 320)[40,000] = 1,600,000

4. Elasticity of supply = (P/Q)(l/slope) = (320/40,000)(1/.003) = 2.67

5. False. If the industry is a decreasing cost industry, then the price will eventually fall below its former level. If the industry is an increasing cost industry, then the price will eventually rise above its former level.

6. False. It has a perfectly elastic demand curve.

Answers to Homework Assignment

Homework Assignment
     key:______Chapter 11__________

1. Three companies are pictured below on a long run ATC curve. The quantities produced for each firm are shown also. If the expected long run equilibrium is known to be coming in five years, describe the preferred strategy each firm should take in both the short run and long run. 
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1. Firm 1 should do what in the short run? Explain your reasoning.

Firm 1 should shut down because it is not covering even its variable costs. 

2. What choices or strategies does firm 1 have in the long run?

It must either get larger or leave the industry.

3. Firm 2 should do what in the short run? Explain your reasoning.

Firm 2 should stay operating but expand its output to the point where MC = P because that would be the profit maximization point. 

4. What choices or strategies does firm 2 have in the long run?

It must expand or leave the industry.

5. Firm 3 should do what in the short run? Explain your reasoning.

It should continue as it is since MC = MR where it is operating. 

6. What should firm 3 do in the long run?

Firm 3 should continue operating as is since it is the most efficient size plant.

7. Describe in words the process by which long-run equilibrium is arrived at in the scenario on the previous page. 

a. What functions change in the process and why? Assume the LATC curve does not change.

1. New entrants come in seeking a piece of the profits being made. 

2. Price then falls altering the firm’s output.

3. This happens until only those with the size of firm 3 are left all producing at the bottom of the LATC.

b. Do more or less resources flow into this product area? Explain.

More resources are drawn into this product area as can be seen with supply and demand analysis. When profits attract new efficient firms the industry supply shifts right and the price falls and the quantity demanded increases resulting in more resources in the industry.

c. If the long-run ATC curve was to fall as shown below, would the industry tend to become more or less competitive? Why?
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Quantity
More firms will enter to reap the new profits that arise. In that sense, the industry becomes more competitive.

8. Some argue that the case for innovation in competitive markets is a negative one because entrepreneurs innovate only to keep from making losses. (the truck airfoil case in your book.) What positive incentive is there for a strong R&D department in a competitive industry?

If a firm can be the leader in technology, it can reap short term profits for as long as it takes for industry wide adjustment. Observe Microsoft or Hewlett-Packard for example.

9. In 1995-96 the Chicago Bulls were a more highly skilled basketball team than the Minnesota Timberwolves. Does this automatically mean that they should make more profit for their owner? Explain.

No, because more talent means a higher payroll which, in a pure free agent market for players, means lower profit. 
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