Economics 101

Spring 2005

Answers to Homework #5

1.  a) Rearrange the market demand equation as P=10-(1/2)*Q.  Calculate the monopolist’s marginal revenue as MR=10-Q.  The monopolist maximizes profits by setting MR=MC. The marginal cost of the firm is $4. 
Solving 10-Q=4 gives Q=6 as the profit maximizing output. The optimal price is found by substituting Q=6 into the market demand. Hence P=$7. 

Profit=TR-TC = 6*7-(16+4*6)=42-40=$2 
b) In order to find the deadweight loss we first need to find the efficient quantity in this market. Efficient quantity is where P=MC.  This is the intersection of the demand curve with the MC curve. Set 10-(1/2)*Q =4 to solve the demand and the MC equation together.  Hence the efficient quantity is 12 units. We have found in part a) that the monopolist produces only 6 units.  
Since the monopolist is producing less than the efficient quantity there is deadweight loss in the monopoly market. This is the area between the MC curve and the market demand curve in the range of quantities between 6 and 12.  Therefore DWL=3*6/2 = $9.   

The consumer surplus is the area between the price line and the market demand. This is CS=3*6/2=$9.

c) The perfectly price discriminating monopolist charges every consumer his/her maximum willingness to pay. Prices between $4 and $10 are charged, and quantity sold is 12 units. See that this is the efficient quantity. So there is no deadweight loss in this market. Since every consumer is being charged his/her maximum willingness to pay, there is no consumer surplus either.  

The profit of the firm is equal to $20.  Graphically this is the area between the market demand curve and the average total cost (ATC) curve up to Q=12.  

2. (a) Q=100-P for P>80; Q=180-2P for P<=80

    (b) MR=90-Q; Q=80, P=$50, Profit=$3200.
    (c) For young customers, Q=45, P=$55, Profit=$2025.  

         For old customers, Q=35, P=$45, Profit=$1225.
    (d) Profit w/ discrimination is $2025+$1225=$3250 > $3200 (profit w/ no discrimination)
In the real world, it may be impossible to do discrimination between age groups. 
3.  We’ll begin by guessing that some outcome is an equilibrium.  Then we’ll find out if it can be equilibrium, by checking if any of the players have an incentive to deviate – if they do, then we haven’t found our equilibrium yet.  If no one has an incentive to deviate, however, we’ve found our equilibrium.  

· Let’s start with $20 as a possible price charged by both firms.   That is, MacEwan and Highlander both charge $20/kilo of Haggis, and split the market.  Is this an equilibrium? Well, does anyone have an incentive to deviate? 

· Well if MacEwan is charging $20, Highlander could charge $19.99, only a penny less, and capture the whole market. Thus, Highlander has an incentive to deviate. And $20 cannot be an equilibrium.

· Now we have Highlander charging $19.99 and capturing the whole market.  Is this an equilibrium?

· Let’s ask what will MacEwan do?  He’ll drop his price to $19.98, of course, and thereby recapture the whole market. Thus, $19.99 cannot be a NE.

· …And so the price undercutting continues until the price is $16.00.  And then what happens?  

· When the price is $16.00, MacEwan grins nastily at Highlander, who is charging exactly his marginal cost (and thus would make negative profits if he set a price any lower), and puts a sign outside his shop window: 


· Thereby capturing the whole market.  Highlander cannot charge a price any lower than $16.00, since he would lose money doing so. 

· This is our Equilibrium outcome, then.  Highlander would not change his price (since he’s already out of the market), and neither would MacEwan (since he’s already captured the whole market, lowering the price would only decrease profits.)
· There is an embedded assumption that demand is such that if MacEwan were a Monopolist, he would charge a price at or above $15.99. (Otherwise he may be better off maximizing profit at some price below $15.99 – but, of course, above $10.
4. To find the Equilibria of the following game, first remember the standard payoff notation:  (Andy, Jenny).  The recall that an equilibrium is where each player is playing a best response to the other player’s strategy.  Equivalently, equilibrium requires that upon finding out what the other player is doing, neither player wants to change his/her strategy (i.e. neither player has an incentive to deviate).   

· Perhaps the best way to find Equilibria is to look at each player’s best responses.  Let’s begin by looking at Andy’s best responses to Jenny’s possible strategy choices.  Then we’ll look at Jenny’s best responses.  Here’s the logic:

· Andy: Andy doesn’t know what Jenny is going to do; she may play left or she may play right.  So in deciding whether he should play up or down, he asks himself a hypothetical question:  

· “Hmmm,” he thinks, “I don’t know if Jenny will play Left or Right, but I’ll just suppose for a minute that she would play Left – and if she did, I could get 4 by playing Up, or 0 by playing Down.  I guess I’d play Up if Jenny played left.”  Thus, we’ve just established that Andy’s best response to Jenny’s playing left is for him to play down.  Let’s note this by underlining his payoff, 4, in the box (Up, Left).

· “Now, it’s not certain that Jenny will play Left,” he continues to murmur to himself, “so I suppose, I ought to think about what I’d be best doing if Jenny were to play Right.  Well, if she did play right, I could get -4 by playing Up, or 0 by playing Down.  I’d play Down, of course.”  That is, Andy’s best response to Jenny playing Right is to play Down.  Note this by underlining Andy’s payoff, 0, in the box (Down, Right).

· Notice that Andy does not have a dominant strategy – his best strategy choice (Up or Down) depends on what Jenny is going to do.  

· Jenny: Jenny doesn’t know what Andy is going to do; he may play Up or he may play Down.  So in deciding what to play, Left or Right, she asks herself these hypothetical questions:

· “Dang,” thinks Jenny, “I can’t be sure whether he’ll be playing Up or Down. But I know darned well that if he plays Up, I’d be better off taking the 3 by playing Left, rather than the 0 from playing Right.” That is, Jenny’s best response to Andy’s playing Up is to play Left.  Note this by underlining her payoff, 3, in the (Up, Left) box.

· “But then again,” thinks Jenny, “Andy might just sneak off and play Down.  If he does that then I’d best play Right and get that 0, rather than Left, which would get me a -1.”  Thus, Right is Jenny’s best response to Jane’s playing Down.  Underline her payoff, 0, in the (Down, Right) box to note this.

· Notice that Jenny doesn’t have a dominant strategy either, since her best decision depends on what Andy does. 

    Jenny                           Left 

 Right 

	
  
  

Andy 

 
	Up
	4 , 3
	-4 , 0

	
	Down
	0, -1
	
0 , 0


· Now we need to find the Equilibria of this game. The good news is that we’ve already done the work.  Think about why we underlined payoffs in the matrix above: Underlining the payoff of a player in a given box represents the fact that s/he is playing a best response to the other person’s strategy. Therefore, if both payoffs are underlined in a given outcome box, then we know that outcome (or more carefully stated, the pair of strategies leading to that outcome) constitutes an equilibrium.  

· In this case, we have two equilibria – (Up, Left) and (Down, Right).  
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