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Problem Set 4

Due Tuesday November 12th at the beginning of lecture
Write all answers neatly on the pages given.  Draw all graphs in the space provided and write descriptions under the questions.  Show all of your work.  You may discuss questions you have with other students, but your answers need to be in your own words.  Answers that appear to be copied from another student will receive a grade of zero.

1. Monopoly

a. Explain intuitively why marginal revenue is less than price for a monopoly.

In order to sell an additional unit of output, we must reduce the price we charge on all units.  Therefore, the extra revenue we get from selling one additional unit is less than the price we receive for the marginal unit, so marginal revenue is less than price.

b. Draw a graph of demand, marginal revenue, marginal cost, and average total cost for the monopoly Eli Lily has for the drug Prozac.  Illustrate graphically the effect of a decrease in demand for Prozac, resulting from expiration of the drug’s patent, on profit maximizing quantity, price, and profits.  It may help to use two colors.
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Prozac

Demand and marginal revenue both shift in.  Price, quantity and profits all decrease.  The large shaded area, with single and double hatch marks, is the original area of profits.  The smaller area, with the double hatch marks is the new area of profits.

2. Natural Monopoly

Microsoft is being accused of using unfair tactics to try to limit competition.  For example, it packaged Internet Explorer with Windows 98 in a way that prohibited users from removing Explorer.  Microsoft says it is just giving away an extra feature, and producing the best product possible for the consumer.  It claims that Windows is becoming the standard operating system because they provide the best product, not because of any activities designed to eliminate competition.  In fact, they believe the high tech market is one of the most competitive around.  

a) Do you think Microsoft has a monopoly over the market for desktop operating systems?  Discuss. 

Microsoft is the standard used across most of the business world.  Mac O/S and Unix/Linux also have operating systems, but these are not used as frequently in the business world as Microsoft, so Microsoft effectively controls the market for desktop operating systems, and has a virtual monopoly.

b) If it is a monopoly, do you think it would be more efficient to have multiple operating systems in use, because competition would lower costs for consumers?  Why or why not?

Multiple operating systems would not be efficient because it is more efficient to have a standard over which people can share information, share computer files, and move from one job to another without having to learn a new operating system.  Microsoft’s operating systems are already pretty reasonable, and it would be difficult for other companies to produce a new standard at a lower cost.

c) How does the marginal cost of providing Windows change as quantity produced increases? 

Marginal cost doesn’t increase as quantity increases, because after the technology is developed for the new operating system, the extra cost of providing an additional CD-ROM to one more customer is really low, and constant as quantity rises.

d) What characteristics of a natural monopoly does Microsoft possess?  

Marginal cost doesn’t increase as quantity increases, and it is efficient to have a single producer of a standard operating system.

e) Assume Microsoft is a natural monopoly in the market for operating systems.  Draw a graph representing the market for Windows.  Label the quantity and price Microsoft would want to charge to maximize profits, and label profits at this price.  Label price and quantity that maximize social welfare.  Could the government impose this price on Microsoft?  What price would the government impose if it wanted to obtain the largest possible quantity at the lowest price for consumers?
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The government could not impose the socially optimal price on Microsoft, because at this low price Microsoft would be earning negative profits, since price is less than ATC.  The best the government could do, maximizing consumer surplus, while ensuring that Microsoft would stay in business, would be to impost a price equal to average total cost, where ATC = Demand.

3.  Oligopoly and Nash Equilibrium
OPEC is a cartel of major oil producing countries that attempts to restrict the amount of oil sold on the world market, in order to keep prices high.  At any point in time, each country in the cartel has an incentive to cheat, to try to sell more oil at the high cartel price.  The problem is that if every country cheats, supply increases, and the price on the world market falls.

	
	Saudi Arabia

	Iraq
	
	Restrict Oil Sales
	Cheat

	
	Restrict Oil Sales
	10, 10
	3, 12

	
	Cheat
	12, 3
	5, 5


1. What is the Nash Equilibrium of this game if it is played only once?  Explain why.  What payoffs will each country receive using this strategy?

Iraq and Saudi Arabia both cheat, because this is the best response to either decision of the other country.  Each country will receive payoffs of 5 using this strategy.

2. Now think of this game as being played each year, and assume both countries believe that they will be competing forever.  Each year each country decides to either restrict oil sales or cheat by selling extra oil on the world market.  Describe a trigger strategy that is a Nash Equilibrium of this infinitely repeated game.

The trigger strategy would say, “Restrict oil sales as long as both players have always restricted oil sales in the past.  Otherwise cheat forever.”

3. Now consider an announcement by Iraq that they are going to go stop producing oil 3 years from now.  This game is now finite.  What strategy will each country employ during the last year?  Why?  What strategies will be played during the year prior to the final year?  Why?  What is the Nash Equilibrium of this finite game?  

Both countries will consider the last year a stage game, where they will each play the stage game NE of cheat, cheat.  Because both players recognize that the opponent has an incentive to cheat the period before, they will both cheat in the second to the last period.  The trigger strategy unzips, and neither player wants to be the last one to cheat, so they both cheat in all periods of a finite game.

