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Industrial Organization: Economics of Imperfect Competition 
Fall 2011 

Problem Set I: Review of Basic Concepts 
 

There is a total of 100 points for the problem set and the number in parenthesis at 
the end of each part of a question tells you the points allotted to that part. Please 
answer all questions. You have until 5 pm on Thursday, September 29 to hand it in. 
 
1. The following table provides data on US market shares for telecommunications 
carriers in the second quarter of 2011: 
 
 

 
 
 
 
 
 
 
 
 
 
(a) Calculate the Herfindahl-Hirschman Index (HHI) in the industry.1

 
                             [4]   

As you may know, AT&T proposed a merger with T-Mobile USA earlier this year, which 
has attracted a lot of opposition. Not only has the Department of Justice (DOJ) filed an 
antitrust suit to stop the merger, but the states of New York, Washington, California, 
Illinois, Massachusetts, Ohio and Pennsylvania have joined the suit.2

 

 The question many 
economists are asking is why did AT&T not foresee this opposition before proposing the 
merger? To convince yourself this is a valid question, do the following: 

(b) Calculate the HHI that would result if the proposed merger went through, that is, if 
AT&T and T-Mobile merged to form one firm with 42% of the total market share.        [4]                                                                             
 
(c) Recall that in markets like these where the pre-merger HHI is already above 1800, the 
DOJ has historically challenged any merger which increased the HHI by 100 or more. 
Compare this threshold figure with the merger induced increase in HHI you derived in 
parts (a) and (b).                                                                                                                 [2]                                                                                                       
 
 

                                                   
1 The HHI is simply the sum of squared market shares of all firms in the industry. 
2 Eleven other states - Alabama, Arkansas, Georgia, Kentucky, Michigan, Mississippi, North Dakota, South 
Dakota, Utah, West Virginia and Wyoming – support the merger. 
 

Company % Market Share 
(Based on 

Subscriptions) 
Verizon 34 
AT&T 31 

Sprint Nextel 17 
T-Mobile USA 11 

MetroPCS 3 
Leap Wireless 2 
US Cellular 2 
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2 (a) Consider the cost function 2)( cqfqC += , where q denotes output, f denotes fixed 
cost and 0>c . Find the range of output for which the cost function exhibits: 
  
(i) Increasing returns to scale                                                                                             [2] 
 
(ii) Constant returns to scale3

 
                                                                                             [2] 

(iii) Decreasing returns to scale.                                                                                         [2] 
 
(b) Consider a plant characterized by the cost function 244100)( qqqC ++= . What is 
the minimum efficient scale of the plant?                                                                           [4] 
 
 
3. Consider a competitive firm with the short run cost function 5308)( 23 ++−= qqqqc .  
 
(a) Write down the marginal cost function.                                                                        [2] 
 
(b) Write down the average variable cost function.                                                           [2] 
 
(c) Below what price will the firm shut down production?4

 
                                              [4] 

 
4. Consider a competitive firm with the long run cost function  
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[Note that the number 10 in the cost function represents quasi fixed costs or costs 
that are incurred by the firm only if it produces a positive level of output. This is 
different from fixed costs, which are incurred regardless of whether the firm 
actually produces any output. For example, a firm pays the monthly rent on leased 
production facilities whether or not it produces anything. This is a fixed cost. 
However, it incurs a flat anti-pollution tariff only if it actually pollutes the 
atmosphere by producing some output. This is a quasi fixed cost.  
 
If I wanted to represent a short run cost function with fixed costs, I would have 
written 10)( 2 += qqc if 0>q and 0 otherwise.] 

                                                   
3  Note that the cost function is strictly convex, since the second derivative is strictly positive: 

02/ 22 >=∂∂ cqC . So, constant returns to scale will be observed for a single level of output rather than 
over an entire interval. 
 
4 Remember that a competitive firm does not set its own price. It takes price as given. In the short run, the 
firm will shut down if it faces any price less than the minimum value of average variable cost. 
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 (a) Write down an expression for the average cost function.                                            [3] 
 
(b) What is the lowest price at which the firm supplies a positive level of output in long 
run equilibrium?5

 
                                                                                                                [4] 

 
5. Consider a town in Vermont with a perfectly competitive market in taxi services. 
Assume that the marginal cost per trip is $5 and the representative taxi has the capacity of 
20 trips per day. Let the market demand curve for taxi services be ppD 201100)( −= , 
where quantity is measured in rides per day.  
 
(a) What is the equilibrium price per ride and the equilibrium number of rides per day? 
What is the number of taxis in competitive equilibrium?                                  [2+2+2 = 6]      
 
(b) Now assume that the influx of tourists during the last 3 weeks of October temporarily 
changes the demand curve to ppD 201500)( −= . Assuming that the number of taxis is 
fixed and equal to the answer you found in part (a), obtain the new equilibrium price; the 
equilibrium number of rides per day; and the daily profit per taxi.                  [2+2+3 = 7] 
 
(c) Now assume that the change in demand you explored in part (b) is permanent. Find 
the equilibrium price; the equilibrium number of rides per day; the daily profit per taxi; 
and the number of taxis in equilibrium.                                                        [2+2+2+2 = 8] 
 
(d) Compare the answers you obtained in parts (b) and (c) and briefly state the reasons 
behind the differences, if any.                                                                                          [3]             
  
 
The next three problems are intended to help you recollect the analytics of profit 
maximization for monopolists. 
 
 
6. The demand for milk in Middlebury is given by the inverse demand curve 

qqp −= 100)( and the total cost of operating a dairy is qqC 30)( = . Assume that the 
market for milk in Middlebury is monopolistic. 
 
(a) Write down the equation for marginal revenue of the monopolist and graph the 
demand and marginal revenue curves.                                                                              [4] 
 
(b) In the same figure as part (a), graph the marginal and average cost curves.               [2] 
 
(c) Calculate the equilibrium price and output and indicate them on the graph.              [4] 
 

                                                   
5 In the long run, all inputs are variable. So the average cost curve is, in effect, the average variable cost 
curve. Clearly, the firm will shut down if it faces any price less than the minimum value of average cost. 
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(d) Obtain the consumer and producer surplus in the market.                                          [3] 
(e) What would be equilibrium price and output if the market for milk in Middlebury was 
perfectly competitive?                                                                                                       [3] 
 
(f) By how much does consumer surplus change from the competitive level due to the 
presence of monopoly?                                                                                                     [3] 
 
(g) By how much does producer surplus change from the competitive level due to the 
presence of monopoly?                                                                                                     [3] 
 
(h) Calculate the deadweight loss associated with monopoly and indicate it on the graph.   
                                                                                                                                          [3] 
 
7. Do problem 2.8 on page 32 of your text.                                                    [2 + 2 + 4 = 8] 
 
8. Do problem 2.9 on page 33.                                                                         [2 + 3 + 3 = 8] 
 


