Economics 101

Fall 2007

Answers to Homework #5

Directions: The homework will be collected in a box before the lecture. Please place your name, TA name and section number on top of the homework (legibly). Make sure you write your name as it appears on your ID so that you can receive the correct grade. Please remember the section number for the section you are registered, because you will need that number when you submit exams and homework. Late homework will not be accepted so make plans ahead of time. Good luck!

1.Suppose that the popcorn market is currently a monopoly. In this market, the monopolist’s marginal cost curve is given by the equation MC=2Q+8. The monopolist’s demand curve is given by the equation P=56-3Q.

a) If this monopolist acted as if it were a perfectly competitive firm in a perfectly competitive industry, what would the market price and quantity equal? What would the value of consumer surplus equal if this firm acted as if this was a perfectly competitive industry? What would the value of  producer surplus equal if this firm acted as if this was a perfectly competitive industry? [Hint: the numbers for this problem are a bit challenging…you may want to pull out your calculator for this one!]    

In the competitive equilibrium, MC=P. Therefore, 2Q+8=56-3Q. So Q=9.6, P=27.2.

    CS=(56-27.2)*9.6/2=138.24; PS=(27.2-8)*9.6/2=92.16.

b) Suppose this monopolist acts as a monopolist. What is the monopolistic price and quantity in the popcorn market? Calculate the value of consumer surplus, producer surplus and dead weight loss for this monopoly.
    The optimal quantity of the monopolist satisfies MC=MR. Here, MR=56-6Q. Therefore

    2Q+8=56-6Q. So Q=6, P=38.

    DWL=(9.6-6)*(38-20)/2=32.4(calculate the area of the triangle directly).

c) Suppose this monopolist knows what the maximum price each consumer of popcorn is willing to pay for popcorn and is therefore able to practice first degree price discrimination. What is the monopolist’s profit equal to when it practices first degree price discrimination.

   The profit is the total surplus of the society in part (a) which is 138.24+92.16=230.4.

2. Suppose a market has a single producer and that this producer is able to distinguish two types of customers, Group A and Group B (such as men and women, or young and adult).  Group A’s demand curve is P = 16 – 3Q, and Group B’s demand curve is P = 10 – Q.  In both markets, MC=ATC=4.

a) If the monopolist is required to charge the same price to the two groups of people, what is the best output level and price? What is the profit for this single price monopolist? [Hint: to find these answers you will need to find the market demand curve: this will entail the horizontal summation of the demand curves for the two groups.]

The coordinates of the kink is P=10, Q=2, that of the lower ending point is P=0, Q=46/3.

By these two points we can calculate the function of the line segment, which is

P=(23/2)-(3/4)Q. Therefore, MR=(23/2)-(3/2)Q. By MR=MC, Q=5, P=31/4 = 7.75, which is less than 10.

Revenue is 155/4 = 38.75. Cost is 20, so the profit is 75/4 = 18.75. 

b) Suppose the monopolist is able to practice third degree price discrimination. What price will the monopolist charge Group A and what price will the monopolist charge Group B? What quantity will be sold to Group A and what quantity will be sold to Group B? 

MRA=16-6QA, MRB=10-2QB.

MRA=MC implies 16-6QA=4, so QA=2 and PA=10,

MRB=MC implies 10-2QB=4 so QB=3 and PB=7.

c) Derive the total profit for this monopolist who practices third degree price discrimination.

The revenue is 2*10+3*7=41. The total cost is (2+3)*4=20, therefore the profit is 21.

3. This problem considers the possibility that increasing the payoff to a player can sometimes result in the player being made worse off. Suppose there are two players: Player 1 and Player 2. Player 1 has two possible strategies:  "up" or "down"; Player 2 has two possible strategies: "left" or "right". The payoff matrix is given in the table below where the first cell entry refers to Player 1’s payoff while the second cell entry refers to Player 2’s payoff (Player 2’s payoff are underlined).

	
	Player 2


	Player 1
	
	Left
	Right

	
	Up
	8, 8
	1, 7

	
	Down
	3, 0
	2, -1


a) What is Player 2's dominant strategy? Explain your answer.

The dominant strategy of Player 2 is “Left”. From the payoff table you can see, if Player 1 plays “up”, Player 2 can get 8 by playing “Left” which is greater than 7, the payoff Player 1 would receive if they played “Right”. If Player 1 plays “Down”, in the same manner, 0>-1, so “Left” is the better strategy for Player 2.

b) What is the equilibrium you expect given this payoff matrix? What is the payoff to Player 2 in your equilibrium?

Since Player 2 will play her dominant strategy for sure, Player 1 will compare her payoffs conditional on the fact that Player 2 plays the strategy “Left”. Therefore Player 1 needs to concentrate on the first column and the strategy “Up” is the best strategy for Player 1 to play since it pays 8 instead of 3. The equilibrium is that Player 1 plays “Up” and Player 2 plays “Left”.  Player 2 gets 8 and Player 1 also gets 8 in this equilibrium.  

Suppose the payoffs to Player 2 increase if Player 2 pursues the “right” strategy. The table below provides the new payoffs.

	
	Player 2


	Player 1
	
	Left
	Right

	
	Up
	8, 8
	1, 9

	
	Down
	3, 0
	2, 1


c)What is Player 2's dominant strategy now? Explain your answer.

 The dominant strategy of Player 2 is “Right”. From the payoff table you can see, if Player 1 plays “up”, Player 2 can get 9 by playing “Right” which is greater than 8, the payoff Player 1 gets by playing “Left”. If Player 1 plays “Down”, in the same manner, 1>0, so Player 2’s best strategy is still “Right”.

d)What is the new equilibrium? What is the payoff to Player 2 in the new equilibrium?

Since Player 2 will play her dominant strategy for sure, Player 1 will compare her payoffs conditional on the fact that Player 2 will play “Right”. Therefore she needs to concentrate on the second column and the strategy “Down” is the better strategy since she earns 2 with this strategy versus 1 with the strategy “Up”. The equilibrium is that Player 1 plays “Down” and Player 2 plays “Right”. Player 2 gets 1 while Player 1 gets 2.  

e)Compare the payoffs to Player 2 in parts (b) and (d)?  Explain intuitively why this example illustrates “The greater the payoff the worse off I am” or “The less the payoff the better off I am”. [Hint: you can use a story to illustrate how this result could occur.] 

Although you may think that in the new game in part (c) Player 1 and Player 2 can have a better result by  a commitment that Player 1 plays “Up” and Player 2 plays “Left” so that  each of them can gets 8 this outcome is unlikely. The problem is that the commitment to these positions is not credible, because Player 2 will deviate to the strategy “Right” to get a larger payoff (9)  if Player 1 agrees to play the strategy “Left”. Furthermore, Player 1 can anticipate this (she is not an idiot! no player in this game is an idiot!) and therefore Player 1 will choose the strategy “Down” to get  a payoff of 2 instead of 1. Therefore, coordination between the players will collapse. In the original game in part (a), the lower payoff to Player 2 when she plays the strategy “Right” can convince Player 1 that Player 2 really wants to play the strategy “Left”. 

4. Suppose there are only two firms in the market for shoes and that these two firms, Company A and Company B, compete with each other.  Company A has a marginal cost of $10. Company B has a marginal cost of $8. Neither company has any fixed costs. Further, suppose that you told that in this market if there was only a single producer of shoes that the monopoly price in this market would be equal to $12.

a) What is the equilibrium price?

    Company B will charge $9.99 since this is the maximum price they can charge and still prevent Company A from selling shoes in the market. Company A must receive at least $10 in order to provide shoes in this market.
b) Explain why $12 is not the equilibrium price.

    If either Company A or B tries to charge the monopolist price the other Company will undercut their price. This will continue until the price reaches $9.99 when Company A will drop out of the market since this price no longer allows them to cover their marginal cost of production. At this price of $9.99 Company B will have captured the entire market for shoes.
5. There are only two companies, A and B, in the spring water market.  The market demand function for spring water in this market is P=20-2Q, so the MR is MR=20-4Q (why?).  The MC is constant and equal for both firms and can be expressed as MC=ATC  = 4. (For this question assume that firms only play this game once.)
a) The two companies decide to try and cooperate in this market so that the price they charge for the product and the amount of the product they jointly produce is equal to the price and quantity that would prevail if the market were served by a monopoly.  After they set this profit maximizing price and quantity the two firms plan to share the resultant profit fifty-fifty.  What is the market price, total quantity produced, and the profit for each company if they both successfully adhere to this plan?

By MR=MC, we have 20-4Q=4, so Q=4. P=12. The revenue is 48, the cost is 16. Therefore the total profit is 32 and each of the firms earns 16.

b) Suppose that Company A decides to deviate from this coordination with Company B. Company A decides to set its price equal to $10. What is the profit for Company A when it sets price equal to $10?  What is the profit for Company B given Company A’s actions?  [Hint: No one wants to buy higher price goods.]

In this case, Company A captures the whole market, and the quantity demanded is 5. Company A’s revenue is 5*10=50, the total cost is 5*4=20, and the profit is 30 which is greater than Company A’s original profit of 16 when Company A and Company B cooperated and split the market.

c) Suppose Company B decides to match Company A’s price of $10. Furthermore, assume that each company ends up serving half of the total market when Company B lowers its price to $10 to match Company A’s price. Calculate the value of profits for each company with this pricing decision?

The profit is 30/2=15.

d) Now, let’s create a payoff matrix for Company A and Company B that illustrate these two choices that each firm faces. Both companies can charge either $12 or $10 for the good. Create a payoff matrix illustrating the profits that the companies will receive given these two possible strategies.  What is the dominate strategy for this game?  What is the outcome of this game?

	
	$12
	$10

	$12
	16, 16
	0,30

	$10
	30, 0
	15,15


The dominant strategy for each company is charging a price of $10.

The outcome of this game is that each of the firms get $15 in profits.

e)Explain the intuition for your answer in part (d).

The best result for the two companies occurs when both of them set the price at $12, but each firm has an incentive to betray the other firm even if they agree to the price of $12 since they can increase their individual firm profits by charging a lower price provided the other firm maintains the price of $12.  The result is that both firms deviate from the best joint outcome and end up with their dominant strategy of $10 which results in lower individual and lower joint profits. 
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