Economics 410
Professor Chapman

Spring 2013
JH 4234
Problem Set 1

The questions below refer to an industry in which the market demand is P = 600 –2Q (where P is the product price in dollars and Q is the industry output).  The cost of production in the industry may be written Cost = 20q if a single firm produces the product.  

1) Price and output decisions:

a) Assume that there is a single monopoly firm in this industry.  Find the monopoly’s profit maximizing price, output, profit, consumer surplus, producer surplus, and deadweight loss. Illustrate these on a carefully drawn diagram. Hints:  (1) Since I want you to show your work, do the math by hand and not on a computer.  Be sure to label all axes and axis intercepts in your diagram. (2) Since the monopoly is the only firm in the industry Q (industry output) equals q (output of the firm).

b) Assume that the industry is organized competitively. Find the competitive industry’s profit maximizing price, output, profit, consumer surplus, producer surplus, and deadweight loss. Illustrate these on a carefully drawn diagram. Hint: since all of these items are at the industry level, you don’t need to worry about the firm’s output. 
2) Deadweight loss issues:

a) Under monopoly without rent-seeking, how big is deadweight loss as a percentage of total surplus?

b) What is rent-seeking?  Why could rent-seeking increase the size of the deadweight loss due to monopoly?  Suppose that rent-seeking eliminates the monopolist’s entire producer surplus without providing benefit to anyone else, how much is the percentage reduction in Total Surplus of moving from competition to monopoly now?  
c) What is x-inefficiency?  What would adding x-inefficiency do to our estimate of deadweight loss?  Explain. Answer this question qualitatively – no numerical answer required.


3) Suppose that the monopolist’s costs increase from their original level to Cost = 20Q + 500.  How will this affect the monopolist’s price and output?  Defend your answer intuitively.  (i.e., you may use some math to show what happens, but interpret the results in English so that someone who hasn’t done the math could easily understand why the monopolist would behave the way the model predicts.)

4) In the questions below we’re checking to see whether it matters whether one firm or several firms produce the product.
a) Suppose the industry makes 1000 units of the product.  Will it be cheaper to have 2 firms each producing 500 or one firm producing 100?  Assume that if there are two firms the cost for firm 1 is 20q​​1 and the cost for firm 2 is 20 q​​1. If a single firm produces 1000 then its cost is 20Q. 2(q​​1)2
b) Answer the same question as in part A, but assume that the cost for firm 1 is 2(q​​1)2 and the cost for firm 2 is 2(q​​2)2.  If there is only one firm producing 1000 units then the monopoly firm’s cost is 2(Q)2
Does the difference in the cost structure presented in parts (a) and (b) have implications of the efficiency of operating a monopoly versus competition?  Discuss.


c) Math hints for the calculus impaired…
1.  
Suppose that 
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where a and b are constants (…that is, if a = 3 and b = 4 then
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). We can then use the following formula to calculate the derivative of y with respect to x is:
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(in our example, we get: 
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2. Marginal Revenue = the derivative of revenue with respect to q = 
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. Similarly Marginal Cost is the derivative of Cost with respect to q.



3. Suppose that y = f(x).  A necessary condition for a local maximum 
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. A sufficient condition to be sure that this is a maximum is 
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.  Since the sufficient condition for a maximum is satisfied for the profit maximum problems in this assignment you will not need to check it.
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