Study Guide for Bernheim and Whinston


CHAPTER 17

MONOPOLY

CHAPTER DISCUSSION
So far we’ve examined perfectly competitive markets in depth. Now we look at monopoly. The main difference between perfect competition and monopoly resides in whether or not the firm has the power to set its own price. Market power is the ability to raise price above marginal cost at the profit-maximizing quantity. There are two kinds of firms with this kind of power: monopolists—the only sellers in their market—and oligopolists—who share the market with only a few other sellers.
Although it is easy to say that monopoly is the case of only one seller in a market, in practice, it is sometimes difficult to identify the real boundaries of a market. Even though Coors is the only producer of Coors Light Beer, there are many close substitutes, so we would not consider Coors to be a monopolist. On the other hand, the seller of a unique drug (the text mentions Botox) might very well be considered monopolistic.

Economies of scale can lead to what we call natural monopolies because if average cost always diminishes, it is always less costly for a single firm to serve the entire market than for two or more firms to divide it up. Temporary monopolies can spring from new ideas and technologies, making the first firm to market them the only game in town for awhile. Additionally, a firm that has the only access to an essential input for a product will necessarily enjoy a monopoly in that good.  

We now turn to the essentials of monopoly pricing, or how a monopolist sets its price given its demand and costs. The key to understanding the monopolist’s marginal revenue curve lies in recognizing that in order to sell one more unit, any firm facing a negatively-sloped demand curve must lower its price. The firm is now selling one more unit at the new lower price, so it is gaining revenue equal to the price of that unit. However, the firm must lower price on all the units it formerly sold at the higher price, so it is losing revenue on all of those units. Together, these two effects imply that we can represent marginal revenue as:

[image: image16.bmp]
To maximize profit, we need to find the output that equates MR to MC, so if the firm is maximizing profit, we know the following condition must hold:
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By rearranging terms, we arrive at a pricing rule that has some very important implications:
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It follows from this equation that the firm would never operate in the inelastic region of its demand curve. Another way to see this is that if demand is inelastic, then an increase in price will increase total revenue, and because less output will be produced and sold, total cost will fall. It follows that if demand is inelastic, the firm is always better off increasing price and selling fewer units. 
This equation also serves another purpose. It is a measure, called the Lerner Index, of how much monopoly power a firm has. Recall that the competitive firm will sell that quantity such that P=MC, so its mark-up is zero because it faces a perfectly (infinitely) elastic demand. So the competitive firm’s Lerner Index is zero, but a monopolist’s index would exceed zero.

Text Figure 17.5 and the following diagram illustrate the welfare effects of monopoly versus competition by showing the changes in consumer and producer surplus compared at the two respective quantities. Together, the two cross-hatched triangles represent the deadweight loss owing to the monopolist’s producing less than the efficient quantity.


[image: image4]
Another clue that we might be able to use in assessing a firm’s monopoly power is its response to an increase in marginal cost. Under some circumstances, a monopolist will pass through more than the increase in its marginal cost in the form of a higher price. That is, a monopolist might raise price by more than its increase in MC.

In addition to making pricing decisions, firms often must decide about other properties of their goods, such as product quality. Increasing the quality level of its product will tend to shift the demand curve upward, reflecting the additional value to consumers. Whether such a quality improvement is desirable for the firm depends upon whether the increased revenue the firm could enjoy from the demand shift is outweighed by the increased cost of the improved quality. 
Another non-price decision many firms must make concerns their expenditure on marketing and advertising their products. If the firm were to spend another dollar on advertising, clearly its cost would rise by one dollar plus the amount its production cost would rise (MC) to produce the extra units it would sell. And its revenue would rise by P for each unit it sells. So the marginal benefit of spending another dollar on advertising (A) equals (P-MC)(ΔQ/ΔA).
Market power can reside in the buying side as well as the selling side of a market. If there is only one buyer in a market with many sellers, then that buyer is called a monopsonist. For example, an isolated village in a coal-mining region might effectively have only one employer of its workers, the only mine in the region. That employer then could possess market owner to hold down price (wage) by restricting the amount purchased.
Let’s see how a monopsonist would go about setting the price of the units it buys, analogously to the way in which a monopolist sets the price of the units it sells. First, we need to understand the monopsonist’s marginal expenditure, ME. Marginal expenditure is the additional expenditure necessary to increase the amount bought by a small incremental unit. Marginal expenditure is given by ME = W + (ΔQ/ΔW)Q. 

The relationship between the supply curve and the ME curve is exactly identical to the relationship between the demand curve of a monopolist and its MR curve: the marginal curve has the same intercept but twice the slope of the price curve. In the case of the ME curve, that slope is positive, so the curve lies above supply. The monopsonist will be able to pay a wage lower than the wage that would be paid if the market were perfectly competitive because the monopsonist is able to hold down wage by restricting its level of purchase. The result is lower aggregate surplus than would be enjoyed in a competitive market, just as monopoly results in a lower aggregate surplus. 

Because the presence of market power leads to inefficient choices, a justification can be made for government intervention to correct monopoly misallocations. In the case of natural monopoly, a single firm can serve the entire market at a lower cost than two or more firms can because of scale economies. Here, then, government would not elect to break up a natural monopoly because the benefits of scale economies would be lost.
As much of this text has shown us, markets are very good regulators when they are allowed to operate. In the case of natural monopoly, markets tend to break down in their effects, so we see a resort to government regulation. However, just because markets tend to fail in this case does not necessarily men that government succeeds. There can be regulatory failure as well. Competitive markets grant very little power to their individual participants, which is one reason why they tend to work. Wherever there is power, there is the potential to misuse it. The exercise of market power, such as in the case of monopoly, can result in inefficiencies. Likewise, the exercise of regulatory power can also have negative effects on society’s welfare. 
Regulatory capture is the term used to describe how regulators can sometimes be influenced by the very firms whose activities they are empowered to govern. While less prevalent in the U.S. than many other nations, government ownership of monopolies does exist in the form of the U.S. Postal Service, Amtrak, and various municipal electric utilities. 

The chapter ends with a brief look at multi-product firms, particularly firms that sell substitutes, like different grades of gasoline, and complements, such as flashlights and batteries. One approach to modeling this effect is to recognize that the true marginal cost of one good will be lower if selling more of that good increases the profit from the other. It is possible that the true marginal cost of one of its products is negative because of the beneficial effect it has on profit from the other good.

So the existence of complementary products tends to cause the profit-maximizing price to be lower than it otherwise would be. If that price turns out to be lower than average cost, the product is called a loss leader.

OUTLINE

Monopoly

· Market power is the ability to charge a profit-maximizing price greater than marginal cost

· Monopolists and oligopolists can have market power, but competitive firms do not

· Monopoly is a single seller of a product with no close substitutes

· Oligopoly is a small number of firms selling close substitutes

· Products that are close substitutes are included within the boundaries of a market

· Sources of monopoly 

· Through the granting of patents and other franchises, government can create and enforce monopoly

· Strong economies of scale can result in few, or even one firm in a market—natural monopoly

· Monopoly can arise temporarily when a firm discovers or invents a new product

· Having sole access to a crucial input can also bestow monopoly power

· Monopoly pricing

· Marginal revenue for a monopolist reflects that one more unit can be sold only by lowering price

· The output expansion effect is the increase in revenue from selling another unit (P)

· The price reduction effect is the reduction in revenue owing to the decrease in price on inframarginal units ((P/(Q)Q, which is negative

· MR = P +  ((P/(Q)Q

· Written in terms of elasticity, MR = P(1 + (1 / Ed))

· Monopoly profit maximizing quantity equates MR to MC

· Find the quantity where MR = MC

· Find price at that quantity 

· Check to see if P is greater than average avoidable cost

· Mark-up

· 
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· price-cost margin is greater, the less elastic demand

· Lerner Index of monopoly power is equal –(1 / Ed)

· Welfare effects of monopoly pricing

· Monopolists sell less and charge a higher price than competitive markets

· Some consumer surplus is transferred to the monopolist

· Some additional consumer surplus is lost because of lower quantity

· Some producer surplus is lost because of lower quantity

· Aggregate surplus is lower under monopoly pricing, resulting in deadweight loss

· Distinguishing monopoly from perfect competition

· When demand becomes less elastic at the current price

· Perfectly competitive markets would not raise price

· Monopolist would increase price reflecting lower elasticity

· When MC rises different firms might show different pass-through ratios

· Competitive markets never raise price by more than the increase in MC

· Monopolist’s pass-through ratio is equal to ED / (ED+1)

· If demand is constant-elasticity and elastic, firm will raise price by more than the increase in MC

· If demand is linear and MC constant, firm will pass through half the increase in MC

· Seeing a pass-through ratio of greater than one implies monopoly power

· Non-price effects of monopoly 

· Firms often can elect to invest in quality improvement

· A uniformly-valued quality improvement will shift demand up by the same amount at each quantity

· If quality improvement increases MC by exactly the same amount as it is valued by all buyers, no change in profit or total surplus

· If buyers who value the product more highly also value the quality improvement more highly, demand can shift up in sections

· The monopolist might choose not to engage in quality improvement that would have increased aggregate surplus

· Non-perfectly competitive firms often elect to advertise to expand demand

· Advertising increases revenue at each quantity as well as increasing total cost, both from advertising expenditures and by increasing the quantity sold

· For profit maximization, the fraction of total revenue spent on advertising is directly related to advertising elasticity of demand and inversely related to the price elasticity

· 
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· Investments to become a monopolist can lead to welfare-destroying rent seeking

· Research and development of a monopoly product can enhance society’s welfare

· Firms’ wasteful competitive expenditures to lobby or otherwise secure a monopoly can imply that the deadweight loss of monopoly will include monopoly profit as well as the efficiency loss

· Monopsony is the case of a single buyer facing many sellers

· A monopsonist faces the market supply curve, which is positively sloped

· Marginal expenditure is the additional expenditure required to attract one more unit of the input

· The input expansion effect is the wage that must be paid to the next unit: W

· The wage increase effect is the increase in wage that must be paid to the inframarginal workers: ((W / ( Q) Q , which is positive

· ME = W + ((Q/(W) Q

· Monopsonist’s ME lies above supply curve for positive quantities and rises at twice the rate as supply

· Monopsonist maximizes profit where ME equals marginal benefit (demand) and pays a wage below competitive level because it restricts the quantity it buys

· Because the monopsonist buys less than the competitive (efficient) level, it transfers some seller surplus to itself and creates a deadweight loss.

· Monopsonists destroy aggregate surplus, just as monopolists do because they engage in less than the efficient level of activity

· Regulation of monopolies

· Monopoly results in inefficient activity so government intervention may be justified in the form of antitrust or direct regulation

· Natural monopoly occurs when a single firm can produce at a lower average cost than two or more firms

· Government does not want to break up a natural monopoly

· Price regulation is called for to guard against monopoly power exploitation

· Efficient quantity is where P = MC “first best solution”

· Difficult to identify true MC from outside

· Setting P = MC for a natural monopoly could result in negative profit

· Second-best price is where price covers average cost

· No incentive for regulated monopoly to hold down cost or seek ways to reduce cost

· Price caps hold regulatory price constant temporarily, allowing incentive to cut costs

· Regulatory failure occurs if regulators are “captured” by firms being regulated 

· Regulators may not have society’s interest at heart because of loyalty to regulated firms

· Since 1970s, the U.S. has experienced a trend of deregulation

· Airlines, interstate trucking, railroads, electric utilities, telecommunications

· Not clear trend will continue because of historical cycles in regulatory pressure

· Instead of regulating private monopolies, government sometimes owns monopolies outright

· Multi-product monopolies must take into account interactions in making price decisions

· In cases of strong complementarities, the true marginal cost of one good might be negative

· When more of one good is produced and its price lowered, additional profit can be earned from selling more of its complement

· Strong complementarities can result in one good’s true marginal cost being negative

· Resulting optimal price of that good could be in the inelastic region of its demand curve

· Regulators of multi-product monopolies must take into account the interactions in attempting to reduce deadweight loss

· Optimal cost-price margins are inversely related to goods’ elasticities of demand

PRACTICE MULTIPLE CHOICE

1. The phrase market power refers to ______

a. the power of competitive markets to allocate resources efficiently.

b. the ability to charge a profit-maximizing price above marginal cost.

c. electricity provided by markets instead of government-owned utilities.

d. the legal power given to government to regulate markets.

e. powerful lobbies who support free-market principles.

2. In determining which products should be included within the boundaries of a market, economists rely most on which of the following?

a. Are the products sold in near-by geographical locations?

b. Are the products used by similar consumers?

c. Are the products sold by firms that all use the same factors of production?

d. Are the products close enough substitutes that changes in the price of one would have significant impacts on the demand for another product?

e. Are the products sold by the same types of retailers?

3. Which of the following is (are) potential sources of monopoly power?

a. Increasing returns to scale.

b. Government-granted and protected franchises.

c. Patents.

d. Unique access to critical inputs in the production of a good or service.

e. All of the above can be considered sources of monopoly power.

4. Consider the marginal revenue (MR) of a firm with monopoly power.  Which statement is correct?

a. MR is above price because in order to sell one more unit, the firm must raise price on all the inframarginal units.

b. For all levels of output, MR is equal to price for this firm.

c. MR is below price for all positive levels of output because in order to sell one more unit, the firm must lower price on all inframarginal units.

d. For all positive prices that could be charged by this firm, MR must also be positive.

e. One expression for marginal revenue is MR = P / Ed.

5. The Lerner index measures ______
a. a firm’s potential to reduce its costs through greater experience.

b. the amount of monopoly power a firm exercises when maximizing profits.

c. a firm’s potential profitability.

d. an industry’s potential market power.
e. a monopolist’s profit as a fraction of it total revenue.

For the next three questions consider the following information: A monopolist faces an inverse demand function given by P = 50-0.5 Q.  Its total cost function is given by C(Q) = 100 +0.5 Q2, so its marginal cost is MC = Q. Prices and MC are in dollars per unit.

6. Which of the following is the equation for this firm’s marginal revenue function?

a. MR = 25 – 0.5 Q

b. MR = 50 – 0.5 Q

c. MR = 50 –  Q

d. MR = 50Q –0.5 Q2
e. MR = 50 – Q

7. If this firm is maximizing profit, what price is it charging?

a. $12.50

b. $25

c. $37.50

d. $50

e. $62.50
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Suppose that a tax of $2 per unit were imposed on this firm’s output.  How much of that tax would the firm pass through in the form of a price increase?

a. $0.50

b. $1.00

c. $1.50

d. $2.00

e. more than $2

9. A monopolist sells two unrelated products in two different markets.  If the elasticities of demand for the two goods are different, which statement is correct regarding the mark-up this profit-maximizing monopolist applies to its marginal cost of each good?

a. If the products have the same marginal cost, they are being marked up equally.

b. It is marking up the more elastic product more than the less elastic product.

c. It is marking up the less elastic product more than the more elastic product.

d. The ratio of the two goods’ markups is equal to the ratio of their elasticities.

e. If the products are unrelated in demand, there is no general relationship between their mark-ups and their elasticities.

10. A monopolist has set her level of output to maximize profit.  The firm’s marginal revenue is $20 and the price elasticity of demand is –2.0.  The firm’s profit maximizing price is approximately

a. 0

b. 10

c. 20

d. 40

e. This problem cannot be answered without knowing the marginal cost.
[image: image14.bmp]
In answering the next three questions, consider the following diagram showing a monopolist’s demand, marginal revenue, and marginal cost:


[image: image7]
11. Compared to the efficient allocation, which area represents the amount of deadweight loss generated by this profit-maximizing monopolist?

a. triangle dgi
b. rectangle bdfe
c. triangle dgf
d. triangle fgi
e. trapezoid bdge
12. Compared to the perfectly competitive equilibrium, which are represents the loss of consumer surplus as a result of monopoly pricing?

a. triangle dgi
b. rectangle bdfe
c. triangle dgf
d. triangle fgi
e. trapezoid bdge
13. Which of the following expressions represents the relationship among price, marginal cost, and elasticity of demand for a profit-maximizing monopolist?

a. 
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b. 
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c. 
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d. 
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e. 
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14. A monopolist finds that when she increases her expenditure on advertising by one percent, she sells two-tenths of one percent (0.2%) more of her product.  When she lowers her price by one percent, she sells 2.5 percent more of her product.  If she is maximizing profit and her total revenue equals $1 million, how much is she spending on advertising?

a. $20,000

b. $25,000

c. $80,000

d. $125,000

e. $500,000

15. Which is true of a monopsonist’s marginal expenditure curve?

a. It is identical to the positively-sloped input supply curve it faces.

b. It lies above the supply curve for any positive quantity of the input because in order to buy one more unit, the monopsonist must pay a higher wage to the inframarginal units.

c. If supply is positively sloped and linear, marginal expenditure has half the slope of the supply curve.

d. The more elastic is the supply curve, the greater the difference between input price and marginal expenditure.

e. Because the ME curve lies above the supply curve, the monopsonist must pay a wage above the competitive wage.

16. A monopsonist faces the following inverse supply function for its input:             W = 10 + 0.5 Q.  The firm’s marginal benefit curve is given by MB = 100 – Q.  To maximize its profit, what is the quantity of its input it will buy?

a. 32.5

b. 35

c. 37.5

d. 40

e. 45

17. Which of the following is least likely to be a natural monopoly?

a. A cable TV company

b. An electric power distribution company

c. A natural gas distribution company

d. A landscape gardening company

e. A magnetic resonance imaging (MRI) provider in a sparsely populated state.

18. Concerning the price regulation of a natural monopoly, which statement is correct?

a. If a price ceiling is imposed at a level where price equals marginal cost, the firm will most likely cover its average cost of production.

b. Price regulation that ensures the firm will cover its average total cost will give the firm an incentive to find ways to cut costs.

c. Imposing a price ceiling at the level where price equals marginal cost would almost necessarily require a subsidy to the firm to keep it in business.

d. A price ceiling equal to marginal cost will, in practice, achieve efficiency because regulators can more easily measure marginal cost than average cost.

e. Current thinking among economists is that there is no longer any justification for regulating natural monopolies.

19. The phrase regulatory capture refers to _________

a. the ability of regulators to capture the excess returns of monopolists through fines and taxes.

b. the practice of allowing regulated firms to capture some but not all of the monopoly profits.

c. the legal authority of regulators to capture wrongdoers in monopoly firms.

d. the tendency of regulators to promote the agenda of the regulated firm instead of pursuing society’s best interests.

e. the legal obligation of regulators to confiscate evidence of a regulated firm’s violation of antitrust laws.

MULTIPLE CHOICE ANSWERS
1. b

2. d

3. e

4. c

5. b

6. e

7. c

8. b

9. c

10. d

11. a

12. e

13. a

14. c

15. b

16. e

17. d

18. c

19. d

WORD PROBLEMS

1. A monopolist faces a demand function given by Qd = 3000 -25 P and has total variable cost given by TVC = .01 Q2, so its marginal cost given by MC = 0.02 Q.  Find this firm’s inverse demand function, its marginal revenue function, and, if it produces, how much would maximize its profit.  How high would avoidable fixed cost need to be for this firm to choose not to operate?

2. In question 1 above, calculate the total surplus if that market were perfectly competitive, the total surplus if it were monopolized, and the deadweight loss associated with the monopolist.

3. In question 1 above, calculate the elasticity of demand at the profit-maximizing price and quantity and verify that the following relationships hold:

(a) MR = P(1 + (1 / ED))

(b) 
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4. A monopsonist faces the following inverse supply function for labor:                  W = 5 +.02Q, where Q is the number of unit of labor and W is the wage rate. This firm’s marginal benefit for labor is given by MB = 100 -.01 Q.  How much labor would this firm hire to maximize profit, and what wage would it pay?  If this labor market had been perfectly competitive, how much labor would be hired, and what would wage rate be in equilibrium?  Calculate the deadweight loss owing to monopsony.

CHALLENGE YOUR MIND

1. Suppose a firm measures the elasticity of the demand that it faces and finds that at the current price and quantity its elasticity has value equal to -0.85.  What advice can you give to this company to improve its profit?  Explain.

2. The text showed how a measure of monopoly power, called the Lerner Index, could be constructed.  {See Text equations (2), (3), and (4).}  Use a similar analysis to construct an index of monopsony power.  

3. The distribution of electric power is price-regulated.  How would you respond to a friend who says, “Gasoline is just as important in most people’s lives as electricity, so why not regulate the price of gasoline, just like electricity?”

Figure 17.1: Welfare effects of monopoly.  At the higher price and lower quantity, the monopolist transfers some consumer surplus, but some consumer surplus and producer surplus is lost, resulting in a deadweight loss to society.
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