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Oligopoly

If you go to a store to buy tennis balls, you will probably come home with 
one of four brands: Wilson, Penn, Dunlop, or Spalding. These four companies 
make almost all the tennis balls sold in the United States. Together these firms 

determine the quantity of tennis balls produced and, given the market demand 
curve, the price at which tennis balls are sold.
 The market for tennis balls is an example of an oligopoly. The essence of an 
oligopolistic market is that there are only a few sellers. As a result, the actions of 
any one seller in the market can have a large impact on the profits of all the other 
sellers. Oligopolistic firms are interdependent in a way that competitive firms are 
not. Our goal in this chapter is to see how this interdependence shapes the firms’ 
behavior and what problems it raises for public policy.
 The analysis of oligopoly offers an opportunity to introduce game theory, the 
study of how people behave in strategic situations. By “strategic” we mean a situ-
ation in which a person, when choosing among alternative courses of action, must 
consider how others might respond to the action he takes. Strategic thinking is 
crucial not only in checkers, chess, and tic-tac-toe but in many business decisions. 
Because oligopolistic markets have only a small number of firms, each firm must 
act strategically. Each firm knows that its profit depends not only on how much it 
produces but also on how much the other firms produce. In making its production 
decision, each firm in an oligopoly should consider how its decision might affect 
the production decisions of all the other firms.

oligopoly
a market structure in 
which only a few sellers 
offer similar or identical 
products

game theory
the study of how people 
behave in strategic 
situations
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 Game theory is not necessary for understanding competitive or monopoly mar-
kets. In a market that is either perfectly competitive or monopolistically competi-
tive, each firm is so small compared to the market that strategic interactions with 
other firms are not important. In a monopolized market, strategic interactions are 
absent because the market has only one firm. But, as we will see, game theory is 
useful for understanding oligopolies and many other situations in which small 
numbers of players are interacting with one another. Game theory helps explain 
the strategies that people choose, whether they are playing tennis or selling tennis 
balls.

MARKETS WITH ONLY A FEW SELLERS
Because an oligopolistic market has only a small group of sellers, a key feature of 
oligopoly is the tension between cooperation and self-interest. The group of oli-
gopolists is best off cooperating and acting like a monopolist—producing a small 
quantity of output and charging a price above marginal cost. Yet because each 
oligopolist cares only about its own profit, there are powerful incentives at work 
that hinder a group of firms from maintaining the monopoly outcome.

A DUOPOLY EXAMPLE

To understand the behavior of oligopolies, let’s consider an oligopoly with only 
two members, called a duopoly. Duopoly is the simplest type of oligopoly. Oli-
gopolies with three or more members face the same problems as duopolies, so we 
do not lose much by starting with the simpler case.
 Imagine a town in which only two residents—Jack and Jill—own wells that pro-
duce water safe for drinking. Each Saturday, Jack and Jill decide how many gallons 
of water to pump, bring the water to town, and sell it for whatever price the mar-
ket will bear. To keep things simple, suppose that Jack and Jill can pump as much 
water as they want without cost. That is, the marginal cost of water equals zero.
 Table 1 shows the town’s demand schedule for water. The first column shows 
the total quantity demanded, and the second column shows the price. If the two 
well owners sell a total of 10 gallons of water, water goes for $110 a gallon. If they 
sell a total of 20 gallons, the price falls to $100 a gallon. And so on. If you graphed 
these two columns of numbers, you would get a standard downward-sloping 
demand curve.
 The last column in Table 1 shows the total revenue from the sale of water. 
It equals the quantity sold times the price. Because there is no cost to pumping 
water, the total revenue of the two producers equals their total profit.
 Let’s now consider how the organization of the town’s water industry affects 
the price of water and the quantity of water sold.

COMPETITION, MONOPOLIES, AND CARTELS

Before considering the price and quantity of water that would result from the 
duopoly of Jack and Jill, let’s discuss briefly what the outcome would be if the 
water market were either perfectly competitive or monopolistic. These two polar 
cases are natural benchmarks.
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 If the market for water were perfectly competitive, the production decisions 
of each firm would drive price equal to marginal cost. Because we have assumed 
that the marginal cost of pumping additional water is zero, the equilibrium price 
of water under perfect competition would be zero as well. The equilibrium quan-
tity would be 120 gallons. The price of water would reflect the cost of producing 
it, and the efficient quantity of water would be produced and consumed.
 Now consider how a monopoly would behave. Table 1 shows that total profit 
is maximized at a quantity of 60 gallons and a price of $60 a gallon. A profit-
 maximizing monopolist, therefore, would produce this quantity and charge this 
price. As is standard for monopolies, price would exceed marginal cost. The result 
would be inefficient, because the quantity of water produced and consumed 
would fall short of the socially efficient level of 120 gallons.
 What outcome should we expect from our duopolists? One possibility is that 
Jack and Jill get together and agree on the quantity of water to produce and the 
price to charge for it. Such an agreement among firms over production and price 
is called collusion, and the group of firms acting in unison is called a cartel. Once 
a cartel is formed, the market is in effect served by a monopoly, and we can apply 
our analysis from Chapter 15. That is, if Jack and Jill were to collude, they would 
agree on the monopoly outcome because that outcome maximizes the total profit 
that the producers can get from the market. Our two producers would produce 
a total of 60 gallons, which would be sold at a price of $60 a gallon. Once again, 
price exceeds marginal cost, and the outcome is socially inefficient.
 A cartel must agree not only on the total level of production but also on the 
amount produced by each member. In our case, Jack and Jill must agree on how 
to split between themselves the monopoly production of 60 gallons. Each member 
of the cartel will want a larger share of the market because a larger market share 
means larger profit. If Jack and Jill agreed to split the market equally, each would 
produce 30 gallons, the price would be $60 a gallon, and each would get a profit 
of $1,800.

  Total Revenue
 Quantity Price (and total profit)

  0 gallons $120 $    0
 10 110 1,100
 20 100 2,000
 30 90 2,700
 40 80 3,200
 50 70 3,500
 60 60 3,600
 70 50 3,500
 80 40 3,200
 90 30 2,700
100 20 2,000
110 10 1,100
120 0 0

The Demand Schedule 
for Water

T A B L E  1

collusion
an agreement among 
firms in a market about 
quantities to produce or 
prices to charge

cartel
a group of firms acting 
in unison
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THE EQUILIBRIUM FOR AN OLIGOPOLY

Oligopolists would like to form cartels and earn monopoly profits, but that is 
often impossible. Squabbling among cartel members over how to divide the profit 
in the market can make agreement among them difficult. In addition, antitrust 
laws prohibit explicit agreements among oligopolists as a matter of public policy. 
Even talking about pricing and production restrictions with competitors can be 
a criminal offense. Let’s therefore consider what happens if Jack and Jill decide 
separately how much water to produce.
 At first, one might expect Jack and Jill to reach the monopoly outcome on their 
own, because this outcome maximizes their joint profit. In the absence of a bind-
ing agreement, however, the monopoly outcome is unlikely. To see why, imagine 
that Jack expects Jill to produce only 30 gallons (half of the monopoly quantity). 
Jack would reason as follows:
 “I could produce 30 gallons as well. In this case, a total of 60 gallons of water 
would be sold at a price of $60 a gallon. My profit would be $1,800 (30 gallons × 
$60 a gallon). Alternatively, I could produce 40 gallons. In this case, a total of 70 
gallons of water would be sold at a price of $50 a gallon. My profit would be $2,000 
(40 gallons × $50 a gallon). Even though total profit in the market would fall, my 
profit would be higher, because I would have a larger share of the market.”
 Of course, Jill might reason the same way. If so, Jack and Jill would each bring 
40 gallons to town. Total sales would be 80 gallons, and the price would fall to $40. 
Thus, if the duopolists individually pursue their own self-interest when deciding 
how much to produce, they produce a total quantity greater than the monopoly 
quantity, charge a price lower than the monopoly price, and earn total profit less 
than the monopoly profit.
 Although the logic of self-interest increases the duopoly’s output above the 
monopoly level, it does not push the duopolists to reach the competitive alloca-
tion. Consider what happens when each duopolist is producing 40 gallons. The 
price is $40, and each duopolist makes a profit of $1,600. In this case, Jack’s self-
interested logic leads to a different conclusion:
 “Right now, my profit is $1,600. Suppose I increase my production to 50 gal-
lons. In this case, a total of 90 gallons of water would be sold, and the price would 
be $30 a gallon. Then my profit would be only $1,500. Rather than increasing pro-
duction and driving down the price, I am better off keeping my production at 40 
gallons.”
 The outcome in which Jack and Jill each produce 40 gallons looks like some sort 
of equilibrium. In fact, this outcome is called a Nash equilibrium. (It is named after 
economic theorist John Nash, whose life was portrayed in the book and movie 
A Beautiful Mind.) A Nash equilibrium is a situation in which economic actors 
interacting with one another each choose their best strategy given the strategies 
the others have chosen. In this case, given that Jill is producing 40 gallons, the best 
strategy for Jack is to produce 40 gallons. Similarly, given that Jack is producing 40 
gallons, the best strategy for Jill is to produce 40 gallons. Once they reach this Nash 
equilibrium, neither Jack nor Jill has an incentive to make a different decision.
 This example illustrates the tension between cooperation and self-interest. Oli-
gopolists would be better off cooperating and reaching the monopoly outcome. 
Yet because they pursue their own self-interest, they do not end up reaching the 
monopoly outcome and maximizing their joint profit. Each oligopolist is tempted 
to raise production and capture a larger share of the market. As each of them tries 
to do this, total production rises, and the price falls.

Nash equilibrium
a situation in which eco-
nomic actors interacting 
with one another each 
choose their best strat-
egy given the strategies 
that all the other actors 
have chosen

368 PART V FIRM BEHAVIOR AND THE ORGANIZATION OF INDUSTRY



 At the same time, self-interest does not drive the market all the way to the 
competitive outcome. Like monopolists, oligopolists are aware that increasing the 
amount they produce reduces the price of their product, which in turn affects 
profits. Therefore, they stop short of following the competitive firm’s rule of 
 producing up to the point where price equals marginal cost.
 In summary, when firms in an oligopoly individually choose production to maximize 
profit, they produce a quantity of output greater than the level produced by monopoly and 
less than the level produced by competition. The oligopoly price is less than the monopoly 
price but greater than the competitive price (which equals marginal cost).

HOW THE SIZE OF AN OLIGOPOLY AFFECTS 
THE MARKET OUTCOME 
We can use the insights from this analysis of duopoly to discuss how the size of 
an oligopoly is likely to affect the outcome in a market. Suppose, for instance, 
that John and Joan suddenly discover water sources on their property and join 
Jack and Jill in the water oligopoly. The demand schedule in Table 1 remains the 
same, but now more producers are available to satisfy this demand. How would 
an increase in the number of sellers from two to four affect the price and quantity 
of water in the town?
 If the sellers of water could form a cartel, they would once again try to maxi-
mize total profit by producing the monopoly quantity and charging the monopoly 
price. Just as when there were only two sellers, the members of the cartel would 
need to agree on production levels for each member and find some way to enforce 
the agreement. As the cartel grows larger, however, this outcome is less likely. 
Reaching and enforcing an agreement becomes more difficult as the size of the 
group increases.
 If the oligopolists do not form a cartel—perhaps because the antitrust laws pro-
hibit it—they must each decide on their own how much water to produce. To see 
how the increase in the number of sellers affects the outcome, consider the deci-
sion facing each seller. At any time, each well owner has the option to raise pro-
duction by 1 gallon. In making this decision, the well owner weighs two effects:

• The output effect: Because price is above marginal cost, selling 1 more gallon 
of water at the going price will raise profit.

• The price effect: Raising production will increase the total amount sold, which 
will lower the price of water and lower the profit on all the other gallons sold.

If the output effect is larger than the price effect, the well owner will increase pro-
duction. If the price effect is larger than the output effect, the owner will not raise 
production. (In fact, in this case, it is profitable to reduce production.) Each oli-
gopolist continues to increase production until these two marginal effects exactly 
balance, taking the other firms’ production as given.
 Now consider how the number of firms in the industry affects the marginal 
analysis of each oligopolist. The larger the number of sellers, the less each seller 
is concerned about its own impact on the market price. That is, as the oligopoly 
grows in size, the magnitude of the price effect falls. When the oligopoly grows 
very large, the price effect disappears altogether. That is, the production deci-
sion of an individual firm no longer affects the market price. In this extreme case, 
each firm takes the market price as given when deciding how much to produce. It 
increases production as long as price is above marginal cost.
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 We can now see that a large oligopoly is essentially a group of competitive 
firms. A competitive firm considers only the output effect when deciding how 
much to produce: Because a competitive firm is a price taker, the price effect is 
absent. Thus, as the number of sellers in an oligopoly grows larger, an oligopolistic 
 market looks more and more like a competitive market. The price approaches marginal 
cost, and the quantity produced approaches the socially efficient level.
 This analysis of oligopoly offers a new perspective on the effects of interna-
tional trade. Imagine that Toyota and Honda are the only automakers in Japan, 
Volkswagen and BMW are the only automakers in Germany, and Ford and Gen-
eral Motors are the only automakers in the United States. If these nations prohib-
ited international trade in autos, each would have an auto oligopoly with only 
two members, and the market outcome would likely depart substantially from 
the competitive ideal. With international trade, however, the car market is a world 
market, and the oligopoly in this example has six members. Allowing free trade 
increases the number of producers from which each consumer can choose, and 
this increased competition keeps prices closer to marginal cost. Thus, the theory 
of oligopoly provides another reason, in addition to the theory of comparative 
advantage discussed in Chapter 3, why all countries can benefit from free trade.

QUICK QUIZ If the members of an oligopoly could agree on a total quantity to produce, 
what quantity would they choose? • If the oligopolists do not act together but instead 
make production decisions individually, do they produce a total quantity more or less 
than in your answer to the previous question? Why?

THE ECONOMICS OF COOPERATION
As we have seen, oligopolies would like to reach the monopoly outcome, but doing 
so requires cooperation, which at times is difficult to establish and maintain. In 
this section we look more closely at the problems that arise when cooperation 
among actors is desirable but difficult. To analyze the economics of cooperation, 
we need to learn a little about game theory.
 In particular, we focus on an important “game” called the prisoners’ dilemma. 
This game provides insight into why cooperation is difficult. Many times in life, 
people fail to cooperate with one another even when cooperation would make 
them all better off. An oligopoly is just one example. The story of the prisoners’ 
dilemma contains a general lesson that applies to any group trying to maintain 
cooperation among its members.

THE PRISONERS’ DILEMMA

The prisoners’ dilemma is a story about two criminals who have been captured by 
the police. Let’s call them Bonnie and Clyde. The police have enough evidence to 
convict Bonnie and Clyde of the minor crime of carrying an unregistered gun, so 
that each would spend a year in jail. The police also suspect that the two criminals 
have committed a bank robbery together, but they lack hard evidence to convict 
them of this major crime. The police question Bonnie and Clyde in separate rooms, 
and they offer each of them the following deal:
  “Right now, we can lock you up for 1 year. If you confess to the bank robbery 
and implicate your partner, however, we’ll give you immunity and you can go 

prisoners’ dilemma
a particular “game” 
between two captured 
prisoners that illus-
trates why cooperation 
is difficult to maintain 
even when it is mutually 
beneficial
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free. Your partner will get 20 years in jail. But if you both confess to the crime, we 
won’t need your testimony and we can avoid the cost of a trial, so you will each 
get an intermediate sentence of 8 years.”
 If Bonnie and Clyde, heartless bank robbers that they are, care only about their 
own sentences, what would you expect them to do? Figure 1 shows their choices. 
Each prisoner has two strategies: confess or remain silent. The sentence each pris-
oner gets depends on the strategy he or she chooses and the strategy chosen by his 
or her partner in crime.
 Consider first Bonnie’s decision. She reasons as follows: “I don’t know what 
Clyde is going to do. If he remains silent, my best strategy is to confess, since then 
I’ll go free rather than spending a year in jail. If he confesses, my best strategy is 
still to confess, since then I’ll spend 8 years in jail rather than 20. So, regardless of 
what Clyde does, I am better off confessing.”
 In the language of game theory, a strategy is called a dominant strategy if 
it is the best strategy for a player to follow regardless of the strategies pursued 
by other players. In this case, confessing is a dominant strategy for Bonnie. She 
spends less time in jail if she confesses, regardless of whether Clyde confesses or 
remains silent.
 Now consider Clyde’s decision. He faces the same choices as Bonnie, and he 
reasons in much the same way. Regardless of what Bonnie does, Clyde can reduce 
his jail time by confessing. In other words, confessing is also a dominant strategy 
for Clyde.
 In the end, both Bonnie and Clyde confess, and both spend 8 years in jail. Yet, 
from their standpoint, this is a terrible outcome. If they had both remained silent, 
both of them would have been better off, spending only 1 year in jail on the gun 
charge. Because each pursues his or her own interests, the two prisoners together 
reach an outcome that is worse for each of them.
 You might have thought that Bonnie and Clyde would have foreseen this sit-
uation and planned ahead. But even with advanced planning, they would still 
run into problems. Imagine that, before the police captured Bonnie and Clyde, 
the two criminals had made a pact not to confess. Clearly, this agreement would 

dominant strategy
a strategy that is best 
for a player in a game 
regardless of the strate-
gies chosen by the other 
players

Bonnie’s Decision

Confess

Confess

Bonnie gets 8 years

Clyde gets 8 years

Bonnie gets 20 years

Clyde goes free

Bonnie goes free

Clyde gets 20 years

Bonnie gets 1 year

Clyde gets 1 year

Remain Silent

Remain
Silent

Clyde’s
Decision

The Prisoners’ Dilemma
In this game between two crimi-
nals suspected of committing a 
crime, the sentence that each 
receives depends both on his or 
her decision whether to confess 
or remain silent and on the deci-
sion made by the other.
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make them both better off if they both lived up to it, because they would each 
spend only 1 year in jail. But would the two criminals in fact remain silent, simply 
because they had agreed to? Once they are being questioned separately, the logic 
of self-interest takes over and leads them to confess. Cooperation between the two 
prisoners is difficult to maintain, because cooperation is individually irrational.

OLIGOPOLIES AS A PRISONERS’ DILEMMA

What does the prisoners’ dilemma have to do with markets and imperfect compe-
tition? It turns out that the game oligopolists play in trying to reach the monop-
oly outcome is similar to the game that the two prisoners play in the prisoners’ 
dilemma.
 Consider again the choices facing Jack and Jill. After prolonged negotiation, 
the two suppliers of water agree to keep production at 30 gallons, so that the price 
will be kept high and together they will earn the maximum profit. After they 
agree on production levels, however, each of them must decide whether to coop-
erate and live up to this agreement or to ignore it and produce at a higher level. 
Figure 2 shows how the profits of the two producers depend on the strategies they 
choose.
 Suppose you are Jack. You might reason as follows: “I could keep production 
low at 30 gallons as we agreed, or I could raise my production and sell 40 gallons. 
If Jill lives up to the agreement and keeps her production at 30 gallons, then I earn 
profit of $2,000 with high production and $1,800 with low production. In this case, 
I am better off with high production. If Jill fails to live up to the agreement and 
produces 40 gallons, then I earn $1,600 with high production and $1,500 with low 
production. Once again, I am better off with high production. So, regardless of 
what Jill chooses to do, I am better off reneging on our agreement and producing 
at a high level.”
 Producing 40 gallons is a dominant strategy for Jack. Of course, Jill reasons in 
exactly the same way, and so both produce at the higher level of 40 gallons. The 
result is the inferior outcome (from Jack and Jill’s standpoint) with low profits for 
each of the two producers.

Jack’s Decision 

High production:
40 Gallons

High production: 40 Gallons

Jack gets
$1,600 profit

Jill gets
$1,600 profit

Jill gets
$2,000 profit

Jill gets
$1,500 profit

Jill gets
$1,800 profit

Jack gets
$1,500 profit

Jack gets
$2,000 profit

Jack gets
$1,800 profit

Low production: 30 Gallons

Low production:
30 Gallons

Jill’s
Decision

Jack and Jill’s 
Oligopoly Game
In this game between Jack and 
Jill, the profit that each earns from 
selling water depends on both the 
quantity he or she chooses to sell 
and the quantity the other chooses 
to sell.
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 This example illustrates why oligopolies have trouble maintaining monopoly 
profits. The monopoly outcome is jointly rational for the oligopoly, but each 
 oligopolist has an incentive to cheat. Just as self-interest drives the prisoners in 
the prisoners’ dilemma to confess, self-interest makes it difficult for the oligop-
oly to maintain the cooperative outcome with low production, high prices, and 
monopoly profits.

OPEC AND THE WORLD OIL MARKET

Our story about the town’s market for water is fictional, but if we change water to 
crude oil, and Jack and Jill to Iran and Iraq, the story is close to being true. Much 
of the world’s oil is produced by a few countries, mostly in the Middle East. These 
countries together make up an oligopoly. Their decisions about how much oil to 
pump are much the same as Jack and Jill’s decisions about how much water to 
pump.
 The countries that produce most of the world’s oil have formed a cartel, called 
the Organization of Petroleum Exporting Countries (OPEC). As originally formed 
in 1960, OPEC included Iran, Iraq, Kuwait, Saudi Arabia, and Venezuela. By 1973, 
eight other nations had joined: Qatar, Indonesia, Libya, the United Arab Emir-
ates, Algeria, Nigeria, Ecuador, and Gabon. These countries control about three-
fourths of the world’s oil reserves. Like any cartel, OPEC tries to raise the price of 
its product through a coordinated reduction in quantity produced. OPEC tries to 
set production levels for each of the member countries.
 The problem that OPEC faces is much the same as the problem that Jack and Jill 
face in our story. The OPEC countries would like to maintain a high price of oil. 
But each member of the cartel is tempted to increase its production to get a larger 
share of the total profit. OPEC members frequently agree to reduce production 
but then cheat on their agreements.
 OPEC was most successful at maintaining cooperation and high prices in the 
period from 1973 to 1985. The price of crude oil rose from $3 a barrel in 1972 to 
$11 in 1974 and then to $35 in 1981. But in the mid-1980s, member countries began 
arguing about production levels, and OPEC became ineffective at maintaining 
cooperation. By 1986 the price of crude oil had fallen back to $13 a barrel.
 In recent years, the members of OPEC have continued to meet regularly, but the 
cartel has been less successful at reaching and enforcing agreements. Although the 
price of oil rose significantly in 2007 and 2008, the primary cause was increased 
demand in the world oil market, in part from a booming Chinese economy, rather 
than restricted supply. While this lack of cooperation among OPEC nations has 
reduced the profits of the oil-producing nations below what they might have been, 
it has benefited consumers around the world. ●

OTHER EXAMPLES OF THE PRISONERS’ DILEMMA

We have seen how the prisoners’ dilemma can be used to understand the problem 
facing oligopolies. The same logic applies to many other situations as well. Here 
we consider two examples in which self-interest prevents cooperation and leads 
to an inferior outcome for the parties involved.

Arms Races In the decades after World War II, the world’s two superpowers—
the United States and the Soviet Union—were engaged in a prolonged competi-
tion over military power. This topic motivated some of the early work on game 
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theory. The game theorists pointed out that an arms race is much like the prison-
ers’ dilemma.
 To see this, consider the decisions of the United States and the Soviet Union 
about whether to build new weapons or to disarm. Each country prefers to have 
more arms than the other because a larger arsenal would give it more influence in 
world affairs. But each country also prefers to live in a world safe from the other 
country’s weapons.
 Figure 3 shows the deadly game. If the Soviet Union chooses to arm, the United 
States is better off doing the same to prevent the loss of power. If the Soviet Union 
chooses to disarm, the United States is better off arming because doing so would 
make it more powerful. For each country, arming is a dominant strategy. Thus, 
each country chooses to continue the arms race, resulting in the inferior outcome 
with both countries at risk.
 Throughout the era of the Cold War, the United States and the Soviet Union 
attempted to solve this problem through negotiation and agreements over arms 
control. The problems that the two countries faced were similar to those that oli-
gopolists encounter in trying to maintain a cartel. Just as oligopolists argue over 
production levels, the United States and the Soviet Union argued over the amount 
of arms that each country would be allowed. And just as cartels have trouble 
enforcing production levels, the United States and the Soviet Union each feared 
that the other country would cheat on any agreement. In both arms races and 
oligopolies, the relentless logic of self-interest drives the participants toward a 
noncooperative outcome that is worse for each party.

Common Resources In Chapter 11 we saw that people tend to overuse common 
resources. One can view this problem as an example of the prisoners’ dilemma.
 Imagine that two oil companies—Exxon and Texaco—own adjacent oil fields. 
Under the fields is a common pool of oil worth $12 million. Drilling a well to 
recover the oil costs $1 million. If each company drills one well, each will get half 
of the oil and earn a $5 million profit ($6 million in revenue minus $1 million in 
costs).

Decision of the United States (U.S.)

Arm

Arm

U.S. at risk

USSR at risk

U.S. at risk and weak

USSR safe and powerful

U.S. safe and powerful

USSR at risk and weak

U.S. safe

USSR safe

Disarm

Disarm

Decision
of the 
Soviet Union 
(USSR)

An Arms-Race Game
In this game between two coun-
tries, the safety and power of each 
country depend on both its decision 
whether to arm and the decision 
made by the other country.

3 F I G U R E

374 PART V FIRM BEHAVIOR AND THE ORGANIZATION OF INDUSTRY



 Because the pool of oil is a common resource, the companies will not use it 
efficiently. Suppose that either company could drill a second well. If one company 
has two of the three wells, that company gets two-thirds of the oil, which yields 
a profit of $6 million. The other company gets one-third of the oil, for a profit of 
$3 million. Yet if each company drills a second well, the two companies again split 
the oil. In this case, each bears the cost of a second well, so profit is only $4 million 
for each company.
 Figure 4 shows the game. Drilling two wells is a dominant strategy for each 
company. Once again, the self-interest of the two players leads them to an inferior 
outcome.

THE PRISONERS’ DILEMMA AND THE WELFARE 
OF SOCIETY

The prisoners’ dilemma describes many of life’s situations, and it shows that 
cooperation can be difficult to maintain, even when cooperation would make both 
players in the game better off. Clearly, this lack of cooperation is a problem for 
those involved in these situations. But is lack of cooperation a problem from the 
standpoint of society as a whole? The answer depends on the circumstances.
 In some cases, the noncooperative equilibrium is bad for society as well as the 
players. In the arms-race game in Figure 3, both the United States and the Soviet 
Union end up at risk. In the common-resources game in Figure 4, the extra wells 
dug by Texaco and Exxon are pure waste. In both cases, society would be better 
off if the two players could reach the cooperative outcome.
 By contrast, in the case of oligopolists trying to maintain monopoly profits, 
lack of cooperation is desirable from the standpoint of society as a whole. The 
monopoly outcome is good for the oligopolists, but it is bad for the consumers 
of the product. As we first saw in Chapter 7, the competitive outcome is best for 
society because it maximizes total surplus. When oligopolists fail to cooperate, 
the quantity they produce is closer to this optimal level. Put differently, the invis-
ible hand guides markets to allocate resources efficiently only when markets are 

Exxon’s Decision

Drill Two
Wells

Drill Two Wells

Exxon gets $4
million profit

Texaco gets $4
million profit

Texaco gets $6
million profit

Texaco gets $3
million profit

Texaco gets $5
million profit

Exxon gets $3
million profit

Exxon gets $6
million profit

Exxon gets $5
million profit

Drill One Well

Drill One
Well

Texaco’s
Decision

A Common-Resources Game
In this game between firms 
pumping oil from a common 
pool, the profit that each earns 
depends on both the number of 
wells it drills and the number of 
wells drilled by the other firm.

F I G U R E  4
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competitive, and markets are competitive only when firms in the market fail to 
cooperate with one another.
 Similarly, consider the case of the police questioning two suspects. Lack of 
cooperation between the suspects is desirable, for it allows the police to convict 
more criminals. The prisoners’ dilemma is a dilemma for the prisoners, but it can 
be a boon to everyone else.

WHY PEOPLE SOMETIMES COOPERATE

The prisoners’ dilemma shows that cooperation is difficult. But is it impossible? 
Not all prisoners, when questioned by the police, decide to turn in their partners 
in crime. Cartels sometimes manage to maintain collusive arrangements, despite 
the incentive for individual members to defect. Very often, players can solve the 
prisoners’ dilemma because they play the game not once but many times.
 To see why cooperation is easier to enforce in repeated games, let’s return to 
our duopolists, Jack and Jill, whose choices were given in Figure 2. Jack and Jill 
would like to agree to maintain the monopoly outcome in which each produces 30 
gallons. Yet, if Jack and Jill are to play this game only once, neither has any incen-
tive to live up to this agreement. Self-interest drives each of them to renege and 
choose the dominant strategy of 40 gallons.
 Now suppose that Jack and Jill know that they will play the same game every 
week. When they make their initial agreement to keep production low, they can 
also specify what happens if one party reneges. They might agree, for instance, 
that once one of them reneges and produces 40 gallons, both of them will produce 
40 gallons forever after. This penalty is easy to enforce, for if one party is produc-
ing at a high level, the other has every reason to do the same.
 The threat of this penalty may be all that is needed to maintain cooperation. 
Each person knows that defecting would raise his or her profit from $1,800 to 
$2,000. But this benefit would last for only one week. Thereafter, profit would fall 
to $1,600 and stay there. As long as the players care enough about future profits, 
they will choose to forgo the one-time gain from defection. Thus, in a game of 
repeated prisoners’ dilemma, the two players may well be able to reach the coop-
erative outcome.

THE PRISONERS’ DILEMMA TOURNAMENT

Imagine that you are playing a game of prisoners’ dilemma with a person being 
“questioned” in a separate room. Moreover, imagine that you are going to play 
not once but many times. Your score at the end of the game is the total number of 
years in jail. You would like to make this score as small as possible. What strategy 
would you play? Would you begin by confessing or remaining silent? How would 
the other player’s actions affect your subsequent decisions about confessing?
 Repeated prisoners’ dilemma is quite a complicated game. To encourage coop-
eration, players must penalize each other for not cooperating. Yet the strategy 
described earlier for Jack and Jill’s water cartel—defect forever as soon as the 
other player defects—is not very forgiving. In a game repeated many times, a 
strategy that allows players to return to the cooperative outcome after a period of 
noncooperation may be preferable.
 To see what strategies work best, political scientist Robert Axelrod held a tour-
nament. People entered by sending computer programs designed to play repeated 
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prisoners’ dilemma. Each program then played the game against all the other pro-
grams. The “winner” was the program that received the fewest total years in jail.
 The winner turned out to be a simple strategy called tit-for-tat. According to 
tit-for-tat, a player should start by cooperating and then do whatever the other 
player did last time. Thus, a tit-for-tat player cooperates until the other player 

Aumann and Schelling
In 2005, two prominent game theorists won the Nobel Prize.

Economic Work on “Game 
Theory” Wins Nobel Prize
By Jon E. Hilsenrath

The Cold War was a period of conflict man-
agement on a grand, frightening scale, and 
two researchers who explained how individ-
uals negotiate such conflict won the Nobel 
Prize in economics for work that grew out 
of the period.

Thomas Schelling, an 84-year-old retired 
University of Maryland professor who served 
long stints as an adviser to the U.S. govern-
ment, has written on managing the U.S.-
Soviet buildup of nuclear arms and extended 
his theories to subjects such as drug addic-
tion, racial segregation and global warming. 
Robert Aumann, 75, a mathematician by 
training and professor at Hebrew University 
in Jerusalem, added analytical rigor to the 
field that both professors helped to create, 
which has come to be known in economics 
as “game theory.”

The two will share the 10 million kronor 
prize ($1.3 million) awarded by the Royal 
Swedish Academy of Sciences. Mr. Schelling 
is an American citizen, and Mr. Aumann is an 
American and Israeli citizen.

credible and possibly game-changing mes-
sage toward his enemy that he has no inten-
tion of retreating.

Economists have since applied this idea 
of “precommitment” to other areas, includ-
ing business. Some companies, for example, 
might find it advantageous to build too 
much capacity, to alert would-be competi-
tors that entering a market will lead them 
into a price war. . . .

Messrs. Schelling and Aumann both 
came of age during the Cold War, when 
fears of a nuclear confrontation between 
the Soviet Union and the U.S. led scholars 
to examine the motivations and decision-
 making of both sides. . . .

Prof. Schelling extended his research 
beyond the Cold War. For instance, his work 
has shown how even small differences in 
preferences between groups of people 
could lead to large-scale segregation in cit-
ies. It also has described drug addiction as 
a game against oneself. Someone who is 
trying to quit smoking, for instance, might 
flush cigarettes down the toilet because 
he realizes that “some time late at night he 
won’t be able to resist them.”

Game theory is the study of strategy and 
how people make decisions when interact-
ing in conflict with one another. In a game 
of chess, two players act not only based on 
their own strategy, but also on expectations 
of how their opponent will behave and react. 
In the 1940s and 1950s, economists began 
to see their models of individual behavior 
needed to be less robotic and should reflect 
the kind of strategic dance found in games 
like chess.

The movement toward game theory 
was driven in part by mathematicians like 
Mr. Aumann and an associate from his days 
at the Massachusetts Institute of Technology 
named John Nash, whose life was portrayed 
in the movie “A Beautiful Mind.” Mr. Nash 
won the economics prize with two others 
in 1994.

While Messrs. Nash and Aumann used 
math to give precise formulations to game 
theory, Prof. Schelling sought to give it prac-
tical meaning. He explained, for instance, 
how decision makers often find it advanta-
geous to limit their own options to get con-
cessions from an opponent. In some cases, 
for instance, it might be wise for a general 
to burn bridges behind his troops to send a 

Source: The Wall Street Journal, October 11, 2005.
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defects; she then defects until the other player cooperates again. In other words, 
this strategy starts out friendly, penalizes unfriendly players, and forgives them if 
warranted. To Axelrod’s surprise, this simple strategy did better than all the more 
complicated strategies that people had sent in.
 The tit-for-tat strategy has a long history. It is essentially the biblical strategy 
of “an eye for an eye, a tooth for a tooth.” The prisoners’ dilemma tournament 
suggests that this may be a good rule of thumb for playing some of the games of 
life. ●

QUICK QUIZ Tell the story of the prisoners’ dilemma. Write down a table showing 
the prisoners’ choices and explain what outcome is likely. • What does the prisoners’ 
dilemma teach us about oligopolies?

PUBLIC POLICY TOWARD OLIGOPOLIES
One of the Ten Principles of Economics in Chapter 1 is that governments can some-
times improve market outcomes. This principle applies directly to oligopolistic 
markets. As we have seen, cooperation among oligopolists is undesirable from the 
standpoint of society as a whole, because it leads to production that is too low and 
prices that are too high. To move the allocation of resources closer to the social 
optimum, policymakers should try to induce firms in an oligopoly to compete 
rather than cooperate. Let’s consider how policymakers do this and then examine 
the controversies that arise in this area of public policy.

RESTRAINT OF TRADE AND THE ANTITRUST LAWS

One way that policy discourages cooperation is through the common law. Nor-
mally, freedom of contract is an essential part of a market economy. Businesses 
and households use contracts to arrange mutually advantageous trades. In doing 
this, they rely on the court system to enforce contracts. Yet, for many centuries, 
judges in England and the United States have deemed agreements among com-
petitors to reduce quantities and raise prices to be contrary to the public good. 
They have therefore refused to enforce such agreements.
 The Sherman Antitrust Act of 1890 codified and reinforced this policy:

Every contract, combination in the form of trust or otherwise, or conspiracy, 
in restraint of trade or commerce among the several States, or with foreign 
nations, is declared to be illegal. . . . Every person who shall monopolize, or 
attempt to monopolize, or combine or conspire with any person or persons 
to monopolize any part of the trade or commerce among the several States, or 
with foreign nations, shall be deemed guilty of a misdemeanor, and on convic-
tion therefor, shall be punished by fine not exceeding fifty thousand dollars, or 
by imprisonment not exceeding one year, or by both said punishments, in the 
discretion of the court.

The Sherman Act elevated agreements among oligopolists from an unenforceable 
contract to a criminal conspiracy.
 The Clayton Act of 1914 further strengthened the antitrust laws. According to 
this law, if a person could prove that he was damaged by an illegal arrangement 
to restrain trade, that person could sue and recover three times the damages he 
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sustained. The purpose of this unusual rule of triple damages is to encourage pri-
vate lawsuits against conspiring oligopolists.
 Today, both the U.S. Justice Department and private parties have the authority 
to bring legal suits to enforce the antitrust laws. As we discussed in Chapter 15, 
these laws are used to prevent mergers that would lead to excessive market power 
in any single firm. In addition, these laws are used to prevent oligopolists from 
acting together in ways that would make their markets less competitive.

AN ILLEGAL PHONE CALL

Firms in oligopolies have a strong incentive to collude in order to reduce pro-
duction, raise price, and increase profit. The great 18th-century economist Adam 
Smith was well aware of this potential market failure. In The Wealth of Nations he 
wrote, “People of the same trade seldom meet together, but the conversation ends 
in a conspiracy against the public, or in some diversion to raise prices.”
 To see a modern example of Smith’s observation, consider the following excerpt 
of a phone conversation between two airline executives in the early 1980s. The call 
was reported in the New York Times on February 24, 1983. Robert Crandall was 
president of American Airlines, and Howard Putnam was president of Braniff 
Airways.

 Crandall:  I think it’s dumb as hell . . . to sit here and pound the @#$% out of 
each other and neither one of us making a #$%& dime.

 Putnam:  Do you have a suggestion for me?
 Crandall:  Yes, I have a suggestion for you. Raise your $%*& fares 20 percent. 

I’ll raise mine the next morning.
 Putnam:  Robert, we . . .
 Crandall:  You’ll make more money, and I will, too.
 Putnam:  We can’t talk about pricing!
 Crandall:  Oh @#$%, Howard. We can talk about any &*#@ thing we want to 

talk about.

Putnam was right: The Sherman Antitrust Act prohibits competing executives 
from even talking about fixing prices. When Putnam gave a tape of this conversa-
tion to the Justice Department, the Justice Department filed suit against Crandall.
 Two years later, Crandall and the Justice Department reached a settlement in 
which Crandall agreed to various restrictions on his business activities, including 
his contacts with officials at other airlines. The Justice Department said that the 
terms of settlement would “protect competition in the airline industry, by pre-
venting American and Crandall from any further attempts to monopolize passen-
ger airline service on any route through discussions with competitors about the 
prices of airline services.” ●

CONTROVERSIES OVER ANTITRUST POLICY

Over time, much controversy has centered on what kinds of behavior the anti-
trust laws should prohibit. Most commentators agree that price-fixing agreements 
among competing firms should be illegal. Yet the antitrust laws have been used 
to condemn some business practices whose effects are not obvious. Here we con-
sider three examples.
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Resale Price Maintenance One example of a controversial business practice is 
resale price maintenance, also called fair trade. Imagine that Superduper Electronics 
sells DVD players to retail stores for $300. If Superduper requires the retailers 
to charge customers $350, it is said to engage in resale price maintenance. Any 
retailer that charged less than $350 would violate its contract with Superduper.

Public Price Fixing 
If a group of producers coordinates their prices in secret meetings, 
they can be sent to jail for criminal violations of antitrust laws. But 
what if they discuss the same topic in public?

Market Talk
By Alistair Lindsay

Most companies have antitrust compliance 
policies. They typically—and quite rightly—
identify a number of things that officers 
and employees should not do, on pain of 
criminal liability, eye-watering fines and 
unlimited damages actions. All make clear 
that companies must not agree with their 
competitors to fix prices. This is a bright-line 
rule. But it raises an important question: Can 
companies coordinate price increases with-
out infringing the cartel rules?

In markets where competitors need to 
publish their prices to win business—for 
example, many retail markets—it is perfectly 
lawful to shadow a rival’s increases, so long 
as each seller acts entirely independently 
in setting its charges. The very definition of 
an oligopoly is a market involving a small 
number of suppliers that set their own com-
mercial strategies but take account of their 
competitors. One competitor may emerge 
as a leader, with others taking their cue on 
when to raise prices and by how much.

When prices are privately  negotiated—
as in many industrials markets—it is com-

mile passenger revenue for the next quarter. 
But a rival airline might use the announced 
figure as a benchmark when setting its own 
fares for the next quarter.

As things stand, cartel authorities have 
focused their efforts in such situations on 
blocking mergers in markets where signal-
ing is prevalent, arguing that consolida-
tion in such markets can further dampen 
competition by making coordination easier 
or more successful. However, they have 
not taken high-profile action alleging car-
tel infringements against companies for 
announcements made to investors.

If there is no justification for a particu-
lar announcement other than to signal to 
competitors, cartel authorities should seek 
to intervene. For in this case the public 
announcement is analytically the same as 
a private discussion directly with the rivals, 
and there is scope for consumers to be seri-
ously harmed. But most announcements do 
serve legitimate purposes, such as keeping 
investors informed. In these cases, inter-
vention by the cartel authorities seems too 
complex, given the disparate policy objec-
tives in play.

mon for a customer to volunteer information 
about a rival’s prices to obtain leverage: 
“You’ve quoted £100 per ton, but X is offering 
£95 and I’m going to them unless you can do 
better.” A company that receives this infor-
mation obtains valuable intelligence about 
what its rivals are charging, but it does not 
infringe cartel rules. . . .

Companies also sometimes signal to 
one another in their communications with 
investors, whether deliberately or not. A 
competitor which informs the markets, say, 
that it expects a price war to end in February 
is providing relevant information to actual 
and potential owners of its stock. But of 
course its rivals read the same reports and 
can change their strategies accordingly. So a 
statement to the market can serve as just as 
much of a signal to competitors as a state-
ment made during a cartel meeting. . . .

Signaling through investor communi-
cations raises difficult questions for cartel 
enforcement. The enforcers want to pro-
tect consumers from the adverse effects 
of blatant signaling, but not at the price of 
losing transparency in financial markets. For 
example, it is highly relevant to an investor 
to know an airline’s predicted growth of per-

Source: The Wall Street Journal, December 13, 2007.
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 At first, resale price maintenance might seem anticompetitive and, therefore, 
detrimental to society. Like an agreement among members of a cartel, it prevents 
the retailers from competing on price. For this reason, the courts have often viewed 
resale price maintenance as a violation of the antitrust laws.
 Yet some economists defend resale price maintenance on two grounds. First, 
they deny that it is aimed at reducing competition. To the extent that Superduper 
Electronics has any market power, it can exert that power through the wholesale 
price, rather than through resale price maintenance. Moreover, Superduper has 
no incentive to discourage competition among its retailers. Indeed, because a car-
tel of retailers sells less than a group of competitive retailers, Superduper would 
be worse off if its retailers were a cartel.
 Second, economists believe that resale price maintenance has a legitimate goal. 
Superduper may want its retailers to provide customers a pleasant showroom and 
a knowledgeable sales force. Yet, without resale price maintenance, some custom-
ers would take advantage of one store’s service to learn about the DVD player’s 
special features and then buy the item at a discount retailer that does not provide 
this service. To some extent, good service is a public good among the retailers 
that sell Superduper products. As we discussed in Chapter 11, when one person 
provides a public good, others are able to enjoy it without paying for it. In this 
case, discount retailers would free ride on the service provided by other retailers, 
leading to less service than is desirable. Resale price maintenance is one way for 
Superduper to solve this free-rider problem.
 The example of resale price maintenance illustrates an important principle: 
Business practices that appear to reduce competition may in fact have legitimate purposes. 
This principle makes the application of the antitrust laws all the more difficult. 
The economists, lawyers, and judges in charge of enforcing these laws must deter-
mine what kinds of behavior public policy should prohibit as impeding competi-
tion and reducing economic well-being. Often that job is not easy.

Predatory Pricing Firms with market power normally use that power to raise 
prices above the competitive level. But should policymakers ever be concerned 
that firms with market power might charge prices that are too low? This question 
is at the heart of a second debate over antitrust policy.
 Imagine that a large airline, call it Coyote Air, has a monopoly on some route. 
Then Roadrunner Express enters and takes 20 percent of the market, leaving Coy-
ote with 80 percent. In response to this competition, Coyote starts slashing its 
fares. Some antitrust analysts argue that Coyote’s move could be anticompetitive: 
The price cuts may be intended to drive Roadrunner out of the market so Coyote 
can recapture its monopoly and raise prices again. Such behavior is called preda-
tory pricing.
 Although predatory pricing is a common claim in antitrust suits, some econo-
mists are skeptical of this argument and believe that predatory pricing is rarely, 
and perhaps never, a profitable business strategy. Why? For a price war to drive 
out a rival, prices have to be driven below cost. Yet if Coyote starts selling cheap 
tickets at a loss, it had better be ready to fly more planes, because low fares will 
attract more customers. Roadrunner, meanwhile, can respond to Coyote’s preda-
tory move by cutting back on flights. As a result, Coyote ends up bearing more 
than 80 percent of the losses, putting Roadrunner in a good position to survive the 
price war. As in the old Roadrunner-Coyote cartoons, the predator suffers more 
than the prey.
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A Reversal of Policy
In 2007 the Supreme Court, by a slim majority, changed its view 
of retail price maintenance.

Century-Old Ban Lifted on 
Minimum Retail Pricing 
By Stephen Labaton

WASHINGTON, June 28—Striking down 
an antitrust rule nearly a century old, the 
Supreme Court ruled on Thursday that it 
was not automatically unlawful for manu-
facturers and distributors to agree on mini-
mum retail prices.

The decision will give producers signifi-
cantly more, though not unlimited, power 
to dictate retail prices and to restrict the 
flexibility of discounters.

Five justices, agreeing with the nation’s 
major manufacturers, said the new rule 
could in some instances lead to more com-
petition and better service. But four dissent-
ing justices agreed with 37 states and some 
consumer groups that abandoning the 
old rule could result in significantly higher 
prices and less competition for consumer 
and other goods.

The court struck down the 96-year-old 
rule that resale price maintenance agree-
ments were an automatic, or per se, violation 
of the Sherman Antitrust Act. In its place, the 
court instructed judges considering such 
agreements for possible antitrust violations 
to apply a case-by-case approach, known as 

these services and other marketing practices 
that could promote competition.

“In sum, it is a flawed antitrust doctrine 
that serves the interests of lawyers—by cre-
ating legal distinctions that operate as traps 
for the unaware—more than the interests 
of consumers—by requiring manufacturers 
to choose second-best options to achieve 
sound business objectives,” the court said 
in an opinion written by Justice Anthony M. 
Kennedy and signed by Chief Justice John G. 
Roberts Jr. and Justices Antonin Scalia, Clar-
ence Thomas and Samuel A. Alito Jr.

But in his dissent, portions of which he 
read from the bench, Justice Stephen G. 
Breyer said that there was no compelling 
reason to overturn a century’s worth of 
Supreme Court decisions that had affirmed 
the prohibition on resale maintenance 
agreements.

“The only safe predictions to make about 
today’s decision are that it will likely raise the 
price of goods at retail and that it will cre-
ate considerable legal turbulence as lower 
courts seek to develop workable principles,” 
he wrote. “I do not believe that the major-
ity has shown new or changed conditions 
sufficient to warrant overruling a decision of 
such long standing.”

a “rule of reason,” to assess their impact on 
competition. The new rule is considerably 
more favorable to defendants.

The decision was handed down on the 
last day of the court’s term, which has been 
notable for overturning precedents and for 
victories for big businesses and antitrust 
defendants. It was also the latest of a series 
of antitrust decisions in recent years rejecting 
per se rules that had prohibited various mar-
keting agreements between companies.

The Bush administration, along with 
economists of the Chicago school, had 
argued that the blanket prohibition against 
resale price maintenance agreements was 
archaic and counterproductive because, 
they said, some resale price agreements 
actually promote competition.

For example, they said, such agree-
ments can make it easier for a new producer 
by assuring retailers that they will be able 
to recoup their investments in helping to 
market the product. And some distributors 
would be unfairly harmed by others, like 
Internet-based retailers, which could offer 
discounts because they would not have the 
expense of product demonstrations or other 
specialized consumer services.

A majority of the court agreed that the 
flat ban on price agreements discouraged 

Source: New York Times, June 29, 2007.

 Economists continue to debate whether predatory pricing should be a concern 
for antitrust policymakers. Various questions remain unresolved. Is predatory 
pricing ever a profitable business strategy? If so, when? Are the courts capable of 
telling which price cuts are competitive and thus good for consumers and which 
are predatory? There are no simple answers.

382 PART V FIRM BEHAVIOR AND THE ORGANIZATION OF INDUSTRY



Tying A third example of a controversial business practice is tying. Suppose that 
Makemoney Movies produces two new films—Spiderman and Hamlet. If Make-
money offers theaters the two films together at a single price, rather than sepa-
rately, the studio is said to be tying its two products.
 When the practice of tying movies was challenged in the courts, the Supreme 
Court banned it. The court reasoned as follows: Imagine that Spiderman is a block-
buster, whereas Hamlet is an unprofitable art film. Then the studio could use the 
high demand for Spiderman to force theaters to buy Hamlet. It seemed that the 
studio could use tying as a mechanism for expanding its market power.
 Many economists are skeptical of this argument. Imagine that theaters are will-
ing to pay $20,000 for Spiderman and nothing for Hamlet. Then the most that a 
theater would pay for the two movies together is $20,000—the same as it would 
pay for Spiderman by itself. Forcing the theater to accept a worthless movie as part 
of the deal does not increase the theater’s willingness to pay. Makemoney cannot 
increase its market power simply by bundling the two movies together.
 Why, then, does tying exist? One possibility is that it is a form of price discrimi-
nation. Suppose there are two theaters. City Theater is willing to pay $15,000 for 
Spiderman and $5,000 for Hamlet. Country Theater is just the opposite: It is willing 
to pay $5,000 for Spiderman and $15,000 for Hamlet. If Makemoney charges sepa-
rate prices for the two films, its best strategy is to charge $15,000 for each film, and 
each theater chooses to show only one film. Yet if Makemoney offers the two mov-
ies as a bundle, it can charge each theater $20,000 for the movies. Thus, if different 
theaters value the films differently, tying may allow the studio to increase profit 
by charging a combined price closer to the buyers’ total willingness to pay.
 Tying remains a controversial business practice. The Supreme Court’s argu-
ment that tying allows a firm to extend its market power to other goods is not well 
founded, at least in its simplest form. Yet economists have proposed more elabo-
rate theories for how tying can impede competition. Given our current economic 
knowledge, it is unclear whether tying has adverse effects for society as a whole.

THE MICROSOFT CASE

The most important and controversial antitrust case in recent years has been the 
U.S. government’s suit against the Microsoft Corporation, filed in 1998. Certainly, 
the case did not lack drama. It pitted one of the world’s richest men (Bill Gates) 
against one of the world’s most powerful regulatory agencies (the U.S. Justice 
Department). Testifying for the government was a prominent economist (MIT 
professor Franklin Fisher). Testifying for Microsoft was an equally prominent 
economist (MIT professor Richard Schmalensee). At stake was the future of one of 
the world’s most valuable companies (Microsoft) in one of the economy’s fastest-
growing industries (computer software).
 A central issue in the Microsoft case involved tying—in particular, whether 
Microsoft should be allowed to integrate its Internet browser into its Windows 
operating system. The government claimed that Microsoft was bundling these 
two products together to expand its market power in computer operating systems 
into the unrelated market of Internet browsers. Allowing Microsoft to incorpo-
rate such products into its operating system, the government argued, would deter 
other software companies from entering the market and offering new products.
 Microsoft responded by pointing out that putting new features into old prod-
ucts is a natural part of technological progress. Cars today include CD players 
and air conditioners, which were once sold separately, and cameras come with 
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“ME? A MONOPOLIST? NOW 
JUST WAIT A MINUTE . . .”
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built-in flashes. The same is true with operating systems. Over time, Microsoft 
has added many features to Windows that were previously stand-alone products. 
This has made computers more reliable and easier to use because consumers can 
be confident that the pieces work together. The integration of Internet technology, 
Microsoft argued, was the natural next step.
 One point of disagreement concerned the extent of Microsoft’s market power. 
Noting that more than 80 percent of new personal computers use a Microsoft oper-
ating system, the government argued that the company had substantial monopoly 
power, which it was trying to expand. Microsoft replied that the software mar-
ket is always changing and that Microsoft’s Windows was constantly being chal-
lenged by competitors, such as the Apple Mac and Linux operating systems. It 
also argued that the low price it charged for Windows—about $50, or only 3 per-
cent of the price of a typical computer—was evidence that its market power was 
severely limited.
 Like many large antitrust suits, the Microsoft case became a legal morass. In 
November 1999, after a long trial, Judge Penfield Jackson ruled that Microsoft had 
great monopoly power and that it had illegally abused that power. In June 2000, 
after hearings on possible remedies, he ordered that Microsoft be broken up into 
two companies—one that sold the operating system and one that sold applica-
tions software. A year later, an appeals court overturned Jackson’s breakup order 
and handed the case to a new judge. In September 2001, the Justice Department 
announced that it no longer sought a breakup of the company and wanted to 
settle the case quickly.
 A settlement was finally reached in November 2002. Microsoft accepted some 
restrictions on its business practices, and the government accepted that a browser 
would remain part of the Windows operating system. But the settlement did not 
end Microsoft’s antitrust troubles. In recent years, the company has contended 
with several private antitrust suits, as well as suits brought by the European Union 
alleging a variety of anticompetitive behaviors. ●

QUICK QUIZ What kind of agreement is illegal for businesses to make? • Why are the 
antitrust laws controversial?

CONCLUSION
Oligopolies would like to act like monopolies, but self-interest drives them toward 
competition. Where oligopolies end up on this spectrum depends on the num-
ber of firms in the oligopoly and how cooperative the firms are. The story of the 
prisoners’ dilemma shows why oligopolies can fail to maintain cooperation, even 
when cooperation is in their best interest.
 Policymakers regulate the behavior of oligopolists through the antitrust laws. 
The proper scope of these laws is the subject of ongoing controversy. Although 
price fixing among competing firms clearly reduces economic welfare and should 
be illegal, some business practices that appear to reduce competition may have 
legitimate if subtle purposes. As a result, policymakers need to be careful when 
they use the substantial powers of the antitrust laws to place limits on firm 
behavior.

384 PART V FIRM BEHAVIOR AND THE ORGANIZATION OF INDUSTRY



tion, even when cooperation is in their mutual 
interest. The logic of the prisoners’ dilemma 
applies in many situations, including arms races, 
common-resource problems, and oligopolies.

• Policymakers use the antitrust laws to prevent oli-
gopolies from engaging in behavior that reduces 
competition. The application of these laws can 
be controversial, because some behavior that can 
appear to reduce competition may in fact have 
legitimate business purposes.

• Oligopolists maximize their total profits by form-
ing a cartel and acting like a monopolist. Yet, if oli-
gopolists make decisions about production levels 
individually, the result is a greater quantity and 
a lower price than under the monopoly outcome. 
The larger the number of firms in the oligopoly, 
the closer the quantity and price will be to the 
levels that would prevail under competition.

• The prisoners’ dilemma shows that self-interest 
can prevent people from maintaining coopera-
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K E Y  C O N C E P T S

 5.  What is the prisoners’ dilemma, and what does 
it have to do with oligopoly?

 6.  Give two examples other than oligopoly to show 
how the prisoners’ dilemma helps to explain 
behavior.

 7.  What kinds of behavior do the antitrust laws 
prohibit?

 8.  What is resale price maintenance, and why is it 
controversial?

 1.  If a group of sellers could form a cartel, what 
quantity and price would they try to set?

 2.  Compare the quantity and price of an oligopoly 
to those of a monopoly.

 3.  Compare the quantity and price of an oligopoly 
to those of a competitive market.

 4.  How does the number of firms in an oligopoly 
affect the outcome in its market?

Q U E S T I O N S  F O R  R E V I E W
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 3.  This chapter discusses companies that are oli-
gopolists in the market for the goods they sell. 
Many of the same ideas apply to companies that 
are oligopolists in the market for the inputs they 
buy.
a. If sellers who are oligopolists try to increase 

the price of goods they sell, what is the goal 
of buyers who are oligopolists?

b. Major league baseball team owners have an 
oligopoly in the market for baseball players. 
What is the owners’ goal regarding players’ 
salaries? Why is this goal difficult to achieve?

c. Baseball players went on strike in 1994 
because they would not accept the salary 
cap that the owners wanted to impose. If the 
owners were already colluding over salaries, 
why did the owners feel the need for a salary 
cap?

 4.  Consider trade relations between the United 
States and Mexico. Assume that the leaders of 
the two countries believe the payoffs to alterna-
tive trade policies are as follows:

a. What is the dominant strategy for the United 
States? For Mexico? Explain.

b. Define Nash equilibrium. What is the Nash 
equilibrium for trade policy?

c. In 1993 the U.S. Congress ratified the North 
American Free Trade Agreement, in which 
the United States and Mexico agreed to 
reduce trade barriers simultaneously. Do the 
perceived payoffs shown here justify this 
approach to trade policy? Explain.

d. Based on your understanding of the gains 
from trade (discussed in Chapters 3 and 
9), do you think that these payoffs actually 

 1.  A large share of the world supply of diamonds 
comes from Russia and South Africa. Suppose 
that the marginal cost of mining diamonds 
is constant at $1,000 per diamond, and the 
demand for diamonds is described by the fol-
lowing schedule:

 Price Quantity

 $8,000  5,000 diamonds
  7,000  6,000
  6,000  7,000
  5,000  8,000
  4,000  9,000
  3,000 10,000
  2,000 11,000
  1,000 12,000

a. If there were many suppliers of diamonds, 
what would be the price and quantity?

b. If there were only one supplier of diamonds, 
what would be the price and quantity?

c. If Russia and South Africa formed a cartel, 
what would be the price and quantity? If 
the countries split the market evenly, what 
would be South Africa’s production and 
profit? What would happen to South Africa’s 
profit if it increased its production by 1,000 
while Russia stuck to the cartel agreement?

d. Use your answers to part (c) to explain why 
cartel agreements are often not successful.

 2.  The New York Times (Nov. 30, 1993) reported 
that “the inability of OPEC to agree last week 
to cut production has sent the oil market into 
turmoil . . . [leading to] the lowest price for 
domestic crude oil since June 1990.”
a. Why were the members of OPEC trying to 

agree to cut production?
b. Why do you suppose OPEC was unable to 

agree on cutting production? Why did the 
oil market go into “turmoil” as a result?

c. The newspaper also noted OPEC’s view 
“that producing nations outside the organi-
zation, like Norway and Britain, should do 
their share and cut production.” What does 
the phrase “do their share” suggest about 
OPEC’s desired relationship with Norway 
and Britain?

P R O B L E M S  A N D  A P P L I C A T I O N S

United States’ Decision

Low
Tariffs

Low Tariffs

U.S. gains
$25 billion

Mexico gains
$25 billion

Mexico gains
$10 billion

Mexico gains
$30 billion

Mexico gains
$20 billion

U.S. gains
$30 billion

U.S. gains
$10 billion

U.S. gains
$20 billion

High Tariffs

High
Tariffs

Mexico’s
Decision
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b. What is the likely outcome? Explain your 
answer.

c. If you get this classmate as your partner on a 
series of projects throughout the year, rather 
than only once, how might that change the 
outcome you predicted in part (b)?

d. Another classmate cares more about good 
grades: He gets 50 units of happiness for a B, 
and 80 units of happiness from an A. If this 
classmate were your partner (but your pref-
erences were unchanged), how would your 
answers to parts (a) and (b) change? Which 
of the two classmates would you prefer as 
a partner? Would he also want you as a 
partner?

 7.  A case study in the chapter describes a phone 
conversation between the presidents of Ameri-
can Airlines and Braniff Airways. Let’s analyze 
the game between the two companies. Suppose 
that each company can charge either a high 
price for tickets or a low price. If one company 
charges $100, it earns low profits if the other 
company charges $100 also, and high profits if 
the other company charges $200. On the other 
hand, if the company charges $200, it earns 
very low profits if the other company charges 
$100, and medium profits if the other company 
charges $200 also.
a. Draw the decision box for this game.
b. What is the Nash equilibrium in this game? 

Explain.
c. Is there an outcome that would be better than 

the Nash equilibrium for both airlines? How 
could it be achieved? Who would lose if it 
were achieved?

 8.  Little Kona is a small coffee company that is 
considering entering a market dominated by 
Big Brew. Each company’s profit depends on 
whether Little Kona enters and whether Big 
Brew sets a high price or a low price:

reflect a nation’s welfare under the four pos-
sible outcomes?

 5.  Synergy and Dynaco are the only two firms in 
a specific high-tech industry. They face the fol-
lowing payoff matrix as they decide upon the 
size of their research budget:

a.  Does Synergy have a dominant strategy? 
Explain.

b.  Does Dynaco have a dominant strategy? 
Explain.

c.  Is there a Nash equilibrium for this scenario? 
Explain. (Hint: Look closely at the definition 
of Nash equilibrium.)

 6.  You and a classmate are assigned a project on 
which you will receive one combined grade. 
You each want to receive a good grade, but you 
also want to avoid hard work. In particular, here 
is the situation:
• If both of you work hard, you both get 

an A, which gives each of you 40 units of 
happiness.

• If only one of you works hard, you both 
get a B, which gives each of you 30 units of 
happiness.

• If neither of you works hard, you both get 
a D, which gives each of you 10 units of 
happiness.

• Working hard costs 25 units of happiness.
a. Fill in the payoffs in the following decision 

box:

Synergy Decision

Large
Budget

Large Budget

Synergy gains
$20 million

Dynaco gains
$30 million

Dynaco gains
$70 million

Dynaco gains
zero

Dynaco gains
$50 million

Synergy gains
zero

Synergy gains
$30 million

Synergy gains
$40 million

Small Budget

Small
Budget

Dynaco’s
Decision

Your Decision

Work

Work

You:

Classmate:

You:

Classmate:

You:

Classmate:

You:

Classmate:

Shirk

Shirk

Classmate’s
Decision

Big Brew

Enter

High Price

Brew makes
$3 million

Kona makes
$2 million

Kona loses
$1 million

Kona makes
zero

Kona makes
zero

Brew makes
$1 million

Brew makes
$7 million

Brew makes
$2 million

Low Price

Don’t
Enter

Little
Kona
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 Does either player have a dominant strategy? If 
Jeff chooses a particular strategy (Left or Right) 
and sticks with it, what will Steve do? Can you 
think of a better strategy for Jeff to follow?

10.  Let’s return to the chapter’s discussion of Jack 
and Jill’s water duopoly. Suppose that Jack and 
Jill are at the duopoly’s Nash equilibrium (80 
gallons) when a third person, John, discovers 
a water source and joins the market as a third 
producer.
a. Jack and Jill propose that the three of them 

continue to produce a total of 80 gallons, 
splitting the market three ways. If John 
agrees to this, how much profit will he make?

b. After agreeing to the proposed deal, John is 
considering increasing his production by 10 
gallons. If he does, and Jack and Jill stick to 
the agreement, how much profit will John 
make? What does this tell you about the pro-
posed agreement?

c. What is the Nash equilibrium for this market 
with three producers? How does it compare 
to the Nash equilibrium with two producers?

a. Does either player in this game have a domi-
nant strategy?

b. Does your answer to part (a) help you figure 
out what the other player should do? What is 
the Nash equilibrium? Is there only one?

c. Big Brew threatens Little Kona by saying, “If 
you enter, we’re going to set a low price, so 
you had better stay out.” Do you think Little 
Kona should believe the threat? Why or why 
not?

d. If the two firms could collude and agree on 
how to split the total profits, what outcome 
would they pick?

 9. Jeff and Steve are playing tennis. Every point 
comes down to whether Steve guesses correctly 
whether Jeff will hit the ball to Steve’s left or 
right. The outcomes are:
 

Steve Guesses

Left

Left

Steve wins
point

Jeff wins
point

Jeff wins
point

Steve wins
point

Right

Right

Jeff
Hits

Jeff loses
point

Steve loses
point

Steve loses
point

Jeff loses
point
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