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CHAPTER 19

OLIGOPOLY

CHAPTER DISCUSSION

We have seen reference to oligopoly in previous chapter, but here we concentrate solely on this market structure in which there are just a few sellers of either perfect or close substitutes. In pure monopoly, there is no other seller to worry about. But when there are only a few sellers, then each one cannot ignore the reactions of the others. One way to model this interaction is through game theory, which we examined in Chapter 12 and revisit here.
Each firm generally has a best response to the choice made by the other firm. In a particular case, where the best response is actually the same regardless of the rival’s actions, we end up with dominant-strategy equilibrium. In most cases, however, each firm’s best response is generally dependent upon its rival’s choice. 

About the simplest model to capture the essence of oligopoly pricing is called the Bertrand model of duopoly in which both firms sell identical products and set their prices simultaneously. Because the products are homogeneous, buyers will buy only from the firm with the lower price. Let’s explore the concept of a Nash equilibrium in this Bertrand case. If your rival were charging $70 for a good, would your best response be to match that price? No. You would be better off charging a slightly lower price and capturing all the market demand. Your rival, of course, would also be better off charging a little lower price than you. Clearly, the monopoly price cannot be a Nash equilibrium. 
So what is the equilibrium? The Nash equilibrium in this homogeneous Bertrand duopoly will be a price equal to marginal cost, the competitive equilibrium. Each seller in this Bertrand game faces a demand curve that depends upon the price that each rival is charging. If the rival (Rebecca) is charging P1, then you will sell nothing at prices above P1, half the market demand at price equal to P1, and the market demand at any price below P1, no matter what P1 turns out to be. This demand curve is called your residual demand curve because it shows that is left for you of the market demand, at each price that Rebecca chooses to charge. The Nash equilibrium in this simple Bertrand duopoly with homogeneous products is identical to the competitive equilibrium. It took only one more firm to reduce the monopoly welfare losses to zero, the same as a competitive market!

If conditions always matched the Bertrand assumptions, then as long as there were more than one firm, we’d never have to worry about welfare losses. However, those assumptions are too restrictive in many cases. Sometimes, firms might not be able to serve the entire residual market demand because of inventory or capacity constraints. Sometimes, firms might choose quantities as their strategic instruments instead of prices.
This world was originally modeled by Cournot, whose model of oligopoly assumed that firms produce homogeneous goods and set quantities simultaneously. When their quantities arrive at the market, there is a market-clearing price determined by their cumulative supply and the market demand.

Let’s replace you with Joe from here on. Each seller in the Cournot model will have a residual demand curve, given the total output of the rival(s). If the quantity that Rebecca places on the market is a given, then Joe’s residual demand curve is the market quantity demanded at each price, minus the quantity supplied by Rebecca. So Rebecca’s quantity choice just shifts Joe’s residual demand curve leftward for each increase in Rebecca’s quantity supplied. 
Suppose, for example, that the market inverse demand is given by P = 80 – 2 Q, (each seller has marginal cost equal to $20,) and suppose Rebecca decided to supply four units of output. Then Joe’s residual demand curve is given by the equation P = 80 – 2 (Q+4), where Q is the amount Joe supplies, and 4 is the amount Rebecca supplies. Notice that every time Rebecca increases her output by one unit, Joe reduces his by ½ unit. 
Recall that the Nash equilibrium is where each player is doing his/her best, given the choice of the other player(s). So we can find the Nash equilibrium where both Joe’s and Rebecca’s best response curves intersect. With this information, you should be able to show that Joe’s best response function is given by QJ = 15 – 1/2 QR, and Rebecca’s best response function is QR = 15 – 1/2QJ. Solving them simultaneously by substituting one into the other yields the two respective quantities, QJ = QR = 10.
Now that we have explored duopoly in the case of homogeneous products, we can expand our view to products that are close, but not perfect, substitutes. In this case, when one firm raises its price above that of another, the first will not generally lose all of its sales.

When firms participate in this kind of game only once, the Nash equilibrium will almost surely be the result. However, firms usually don’t engage only once; their behavior is more likely to be modeled with an infinitely repeated game. If they engaged not just once but an infinite number of times, one outcome could be that they just arrive at the Nash equilibrium each time. This is called a noncooperative outcome. If your rival charges a price equal to marginal cost, your best response is also to charge that price. 

However, that need not be the only result. Suppose you and your rival have a strategy to cooperate and charge the monopoly price as long as neither of you has yet charged a lower price. Otherwise, charge a price equal to marginal cost. There is a threat: If one of your cuts price, the result will be a price war, and the zero-profit Nash equilibrium will be both of your fates.
Successful collusion is even more difficult to maintain among several firms than a simple model might suggest. Still, it is potentially possible for firms to enter into an explicit agreement to maintain monopoly prices, even though such behavior is a violation of the U.S. antitrust laws, as well as those of many other countries. On the other hand, it is also possible for firms to act as if they explicitly agreed to maintain a high price. This behavior is called tacit collusion and is not generally illegal.

In perfect competition, entry occurs until total surplus is maximized. But that need not be the case in less-than-perfect competition. In those cases, there can be either too little entry or too much entry to maximize total surplus. If entry costs are high, a subsidy might be justified to cause this first firm to enter. Now consider whether a second firm will enter. That decision will depend upon whether it will be able to justify its fixed cost with a share of the market after it enters. This firm may have too much of an incentive to enter because it does not take into account the reduction in surplus that its entry will cause the existing firm. This effect comes from the second firm’s business stealing from the first firm. 

In an attempt to create market power, firms might engage in product differentiation by slightly changing the characteristics, either real or perceived, of their particular product. Unrestrained entry might drive each firm’s profit down to zero, but each firm could still end up pricing above marginal cost. This market structure is called monopolistic competition. Monopolistic competition’s inefficiency of production might be outweighed by the richer variety of slightly different products available to buyers. Rivals can act strategically to improve their future competitive position vis-à-vis other firms by raising their costs or through strategic precommitment.

Strategic precommitment occurs when a firm limits its own actions in ways that are designed to change favorably the behavior of its rival. One example of this strategy is for a firm to move first in its output choice. A model by Stackelberg assumes that there are only two rivals in a homogeneous product Cournot-like setting, but one of them moves first by committing to an output level. The first mover cannot deter entry, but it can influence the level at which the second firm enters the market. The result is that the first firm earns more profit than under the simultaneous Cournot game, and the second mover earns less profit. Alternatively, the first firm might have the ability to deter completely the entry of its potential rival. Or if the second firm’s entry costs are low, it might be more profitable for the first firm to allow entry under the Stackelberg conditions. 

In the context of entry deterrence, playing tough means precommitting to a credible threat to produce more output than one would produce if the firms simultaneously set their outputs. Alternatively, it is sometimes better to play soft, which means to charge a higher price than would be consistent with a simultaneous choice of price. This strategy is designed to signal to a rival to match price in a tacit collusion. 

The chapter ends with a discussion of antitrust legislation, beginning with the Sherman Act of 1890. Later, the Clayton Act of 1914 and the Federal Trade Commission Act, also of 1914, were passed by Congress to flesh out the antitrust policy of the U.S. these acts are enforced by the Department of Justice and the Federal Trade Commission. Additionally, any person (natural or corporate) can bring suit if they can show they have been harmed by violation of antitrust laws.

OUTLINE

Oligopoly

· Oligopoly and game theory

· Game theory is apt at describing much of oligopoly because it lays out the strategies and payoffs.

· In a typical pricing game, oligopolists are likely to find a Nash equilibrium.

· In many cases, the firms share higher profit if they set high prices but have dominant strategies to set lower prices.

· This is a classic example of prisoners’ dilemma.

· Bertrand model of competition with homogeneous goods

· Two firms simultaneously set prices on identical goods.

· Each has a residual demand that depends on the other’s price.

· Each would have a best response to the other’s price.

· As long as price is above MC, each would be better off slightly undercutting the other’s price.

· If price were equal to MC, the best response is to match that price.

· Nash equilibrium in homogeneous Bertrand duopoly is identical to the competitive equilibrium.

· Welfare loss would only occur with monopoly power.

· Cournot quantity competition 

· Firms produce identical products and face a residual demand function that depends on the quantities set by rivals.

· Firms set quantities simultaneously to maximize profit.

· Each firm’s best response function gives is profit-maximizing quantity, given the quantity of its rivals.

· Equilibrium occurs at the simultaneous solution of the firms’ best response functions.

· Nash equilibrium in the homogeneous Cournot case results in price above competitive equilibrium and below collusive monopoly level.

· Quantity is below the competitive level and above monopoly level.

· Firms enjoy positive profits that total less than joint monopoly profit.

· As the number of firms increases, Cournot Nash equilibrium quantity approaches competitive quantity, and price approaches efficient competitive level.

· Total Cournot oligopoly quantity equals N/(N+1) fraction of competitive equilibrium quantity.

· Cournot firm’s markup: 
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· Markup is lower the more elastic is market demand and the greater the number of Cournot oligopolists.

· Price competition with differentiated products

· Bertrand duopolists with differentiated products face residual demand functions that depend on own price and the difference between rival’s price and own price.

· Each firm can solve for its best response function.

· Nash equilibrium is intersection of rivals’ best response functions.

· The greater is the degree of differentiation, the higher are Nash equilibrium prices.

· Collusion 

· When Bertrand is played only once, Nash equilibrium is likely.

· When Bertrand is played as an infinitely repeated game, two outcomes could occur.

· Noncooperative outcome is identical to a Nash equilibrium at each round.

· Cooperative outcome would result in sharing monopoly profits as long as cooperation persists.

· Cooperation could consist of a strategy to charge monopoly price as long as rival does, but charge P=MC is rival cuts price.

· Credible threat because P=MC is best response to rival’s charging P=MC.

· By starting a price war, firm could double profit in immediate period but lose present value of shared profit thereafter.

· Present value of lost cash flow = C / R

· Maintain cooperation as long as R ( 1

· Likely in two-firm case

· In N-firm case, cooperate as long as R( 1 /( N-1)

· Rivals may not be able to monitor each other’s price perfectly.

· With differentiation, rivals have different MCs so may not agree on monopolistic price.

· Collusion is likely more difficult to effect than simple models suggest.

· Explicit versus tacit collusion

· Explicit collusion is direct cooperation and generally illegal.

· Tacit collusion occurs when firms act as if they have an explicit cooperative agreement and is not generally illegal.

· Market entry and monopolistic competition

· Number of firms is determined by size of market and cost of entry.

· Firms will enter if future profit stream exceeds entry cost.

· Entry may not drive profit down to zero.

· Market entry and social welfare

· Competition maximizes total surplus, less-than-perfect competition might not.

· Initial entrant will increase total surplus if consumer and producer surplus exceed entry cost.

· First entrant does not take into account consumer surplus so has less than efficient incentive to enter

· Initial subsidy might be justified.

· Second entrant might have too much incentive to enter because it doesn’t take into account loss of surplus in stealing business from first entrant.  

· Market entry, product differentiation, and monopolistic competition

· When firms differentiate their product, they face a negatively-sloped residual demand curve.

· Entry of other firms shifts residual demand until it is tangent to average cost.

· Result is zero profit, P>MC, less-than efficient scale of operation, and apparent deadweight loss.

· Variety of differentiated products may make up for inefficient level of output.

· Strategic behavior that shapes future competition.

· Firms may try strategically to raise rivals’ costs.

· Lobby for import tariffs.

· Drive up rivals’ input prices.

· Impose targeted regulations on rivals.

· Strategic precommitment 

· Limiting one’s own behavior to influence rivals’ actions in one’s own favor.

· Stackelberg’s first mover game.

· Homogeneous Cournot game in which one firm precommits to quantity to one’s own advantage.

· Substitute rival’s best response function into own residual demand function.

· First-mover advantage.

· Entry deterrence through commitment to high level of output making potential rival’s post-entry profit less than entry cost.

· Entry deterrence must be a credible threat.

· Playing tough v. playing soft.

· Antitrust policy

· Sherman Antitrust Act of 1890

· Section 1 makes price fixing illegal per se.

· Section 2 makes attempts to monopolize illegal.

· Vagueness means courts must decide what a violation is.

· Clayton Act of 1914 and Federal Trade Commission Act of 1914.

· Add clarification to Sherman Act.

· Exclusionary behavior in attempt to monopolize

· Predatory pricing

· Exclusive contracts

· Bundling

PRACTICE MULTIPLE CHOICE

1. If both Macy and Gimble charge a high price, they each earn $200.  If they both charge a low price, they each earn $100.  If one charges a low price and the other a high price, the one who charges a low price will capture much of the market and earn $300, leaving the other with only $75.  Which statement(s) is(are) correct regarding this situation?

I. Charging a high price is a dominant strategy for both.

II. This is a prisoners’ dilemma in which both will end up earning less than they could if they successfully cooperated.

III. For maximum profit, these two sellers should cooperate, one charging a high price and the other charging a low price.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I and II only are correct.

e. II and III only are correct.

2. Two firms produce homogeneous products, set price simultaneously, and end up in a Nash equilibrium in which price is equal to the competitive price.  Which of the following describes this situation?
a. Cournot differentiated duopoly.

b. Monopolistic competition.

c. Bertrand homogeneous duopoly.

d. Bertrand differentiated duopoly.

e. Collusive cartel.

3. This formula gives the most profitable quantity for firm A to produce, given the quantity produced by firm B.  It is called_____

a. B’s inverse demand function.

b. A’s inverse demand function.

c. A’s profit function.

d. A’s best response function.

e. A’s residual demand function.

4. Consider three possible market configurations for two firms selling homogeneous products: Bertrand duopoly, Cournot duopoly, and cooperative collusive pricing.  Which of the following is the correct ranking of the three from highest social welfare to lowest social welfare?

a. Bertrand, Cournot, collusion.

b. Cournot, collusion, Bertrand.

c. Cournot, Bertrand, collusion.

d. Bertrand, collusion, Cournot.

e. Collusion, Cournot, Bertrand.

5. Two producers, A and B, of a homogeneous product face a market demand function given by Q = 3000 -100 P.  Both have zero marginal cost and act as Cournot duopolists, setting quantity simultaneously.  Which of the following expressions gives firm A’s best response function?

a. PA = 30 - .01 QA
b. PA= 30 - .02 QA
c. QA= 1500 – 0.5 QB
d. QA = 3000 – 2 QB
e. QA = 1500 + QB
6. Two noncooperative firms engage in a homogeneous Bertrand duopoly.  Market inverse demand is given by P = 300 – 0.05 Q.  Each firm has constant MC = $100.  What will be the Nash equilibrium price charged by each firm?

a. $100

b. $150

c. $200

d. $250

e. $300

7. Market inverse demand is given by P = 300 – 0.01 Q and is faced by four Cournot duopolists, all producing identical products with marginal cost equal to $100.  How much will each oligopolist produce in Nash equilibrium?

a. 1,000

b. 2,000

c. 3,000

d. 4,000

e. 5,000

8. Bertrand oligopolists play an infinitely repeated game in a market with annual inverse demand function given by P = 200 – 0.01 Q.  Each has marginal cost equal to $50, and there are five oligopolists.  Currently, all are cooperating to collude and share the monopoly profit.  At what interest rate would a firm just be indifferent between continuing to cooperate or undercutting his rivals’ price by a very small amount?

a. 100 %

b. 50%

c. 25%

d. 20%

e. 10%
9. Which statement(s) is (are) correct regarding collusion?

I. Both tacit and explicit collusion are expressly prohibited by the Sherman Act.

II. The greater the number of firms, the harder it becomes to sustain collusion.

III. Collusive agreements tend to be easier to maintain if firms can monitor their rivals’ prices only imperfectly.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I, II, and III are all correct.

e. None of the statements is correct.

10. Regarding the potential entry of firms, which statement is correct?

a. Firms will enter if the future annual profits, exclusive of fixed cost, are positive.

b. Firms will enter if existing firms are making a positive profit.

c. Entry of new firms in an oligopoly will always drive profits down to zero.

d. A new firm will enter if future annual profits, exclusive of fixed cost, more than compensate for the fixed cost it incurs from entering.

e. Any increase in demand, no matter how small, will entice another firm to enter.

11. Equilibrium in monopolistic competition implies which of the following?

I. Price will be above marginal cost.

II. Profit will be zero.

III. Output will be less than the efficient-scale level of output.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I and III only are correct.

e. I, II, and III are all correct.

12. Concerning the welfare effects of entry by one more firm, which is correct?

a. The first firm to enter a market will have enough incentive to enter as long as its profit, exclusive of entry costs, is positive.

b. A second firm to enter a market will never have enough incentive from a social welfare standpoint.

c. Excessive entry by a second firm can result from the firm’s not taking into account the gain in consumer surplus.

d. Excessive entry by a second firm could result from the firm’s stealing business (and therefore surplus) from the existing firm.

e. The profit motive alone will always ensure that the second firm will have the socially-efficient incentive to enter the market.

13. Lance and Arthur can produce identical products and are the only possible producers in the market.  Which statement(s) is (are) correct regarding the question of precommitment?

I. If Lance can precommit to a quantity before Arthur begins production, Lance will earn greater profit than if they simultaneously commit to their quantities.

II. Whether or not one of them commits first to a specific output level, they will end up producing the same amount.

III. If Lance is able to precommit to a level of output, he might be able to deter Arthur from entering at all.

a. I only is correct.

b. II only is correct.

c. III only is correct.

d. I and III only are correct.

e. I, II, and III are all correct.

14. Regarding antitrust laws in the U.S., _____

a. The Sherman Act makes price fixing explicitly illegal.

b. The Clayton Act helped clarify the Sherman Act by identifying some practices as illegal for monopolists to engage in.

c. The Federal Trade Commission Act created the Federal Trade Commission and gave it power, along with the Justice Department, to enforce antitrust laws.

d. Antitrust laws in the U.S. still remain vague, so courts are often left to determine whether a violation has occurred.

e. All of the above are correct.

15. Two firms produce identical products, select quantities to maximize their own profits, and one firm can precommit to a quantity before the other one.  This situation describes _______

a. Cournot Duopoly.

b. Perfectly collusive oligopoly.

c. Stackelberg duopoly.

d. Bertrand duopoly.

e. Courtrand duopoly.

MULTIPLE CHOICE ANSWERS
1. b

2. c

3. d

4. a

5. c

6. a

7. d

8. c

9. b

10. d

11. e

12. d

13. d

14. e

15. c

WORD PROBLEMS

1. Tony and Gordon are the only producers of crumpets and together face a demand given by Q = 7500 – 625 P, where Q is total crumpets per week produced by Tony and Gordon, in dozens, and P is dollars per dozen. Both producers have marginal cost equal to $3.  Tony and Gordon each determine their respective quantities simultaneously, acting as Cournot duopolists.  

a. Find Tony’s inverse residual demand function.

b. If Tony believes that Gordon will produce 1250 crumpets, how many will Tony produce?

c. Find Tony’s best response function and Gordon’s best response function.

d. Find the Cournot Nash equilibrium quantities that Tony and Gordon will produce, as well as the price that will clear the market.

e. How much deadweight loss results?

2. In problem 1, above, suppose Tony and Gordon colluded to set their joint profit-maximizing quantity, each one producing half. 

a.  How much would each one produce, and what would be their price if they engaged in this game only once?

b. Construct a payoff matrix showing Tony’s and Gordon’s profits with two possible quantities for each of them: the Cournot quantities you found in part (d) above, and the quantities each would produce if they successfully colluded and split the market.

c. Does each have a dominant strategy in the game described by your payoff matrix?

d. In this context, discuss the prisoners’ dilemma.

3. Tony and Gordon face the same crumpet demand as in problem 1 above, and each has MC = $3.  Tony can precommit to a quantity, knowing that once Gordon sees that quantity, he will have the opportunity to enter the market. What quantity will Tony commit to in this Stackelberg problem?  How much profit, respectively, will Tony and Gordon earn once Gordon has entered?

4. Tony and Gordon face the same crumpet demand as in problem 1 above.  However, Tony’s marginal cost is $3 while Gordon’s is $4.  Find the Cournot Nash equilibrium quantities and price in this case.

5. Ralph and Tommy sell designer blue jeans that are differentiated but both designers have the same marginal cost of $20 per pair.  Their respective monthly demand functions are given by the following two equations:




QR =1800 – 4 PR + 2 (PT – PR)




QT =1800 – 4 PT + 2 (PR – PT)
a. If Ralph and Tommy simultaneously set prices, acting as differentiated-product Bertrand duopolists, what  price will they set, what quantities will they sell, and how much profit will they earn?

b. If Ralph and Tommy successfully collude, setting identical prices, what will that price be, how much will they sell, and what is their joint profit?

CHALLENGE YOUR MIND

1. New York City has passed an ordinance that will ultimately ban the use of artificial trans fats (which are known to have detrimental health effects on consumers) in most dishes served in restaurants.  Some restaurant owners have complained that the alternative fats used for frying foods like French fries are considerably more expensive.  Chinese restaurants have traditionally used oils without trans fats, such as peanut oil.  The chairman of a trade group representing Chinese restaurants in New York has argued that for health reasons, the government should ban all artificial trans fats.  Might he have an alternative motive other than a concern for public health to support such a ban?

2. In monopolistic competition, firms differentiate their products to gain market power, but entry forces the residual demand for each firm leftward.  What is likely to happen to the elasticity of a firm’s demand curve as entry from new rivals takes place?

3. The Stackelberg model of duopoly assumes one firm commits to a quantity first, then the other firm observes it and sets it own quantity.  In that case, we found that there was an advantage to being able to precommit first.  Think about the Bertrand duopoly model with differentiated products.  Suppose one firm precommits to a price first, and  the other firm then observes it and sets price.  What does you intuition tell you about whether it’s better to move first or second?  Solve the text’s example under conditions of one firm precommitting to price.
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