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Problem Set 0:  Microeconomic Tools of Analysis for IO 

 

These problems illustrate general microeconomic concepts with which students should be familiar prior to 

the beginning of SV353, Industrial Organization.  Solutions are provided at the end of the problem set.  If 

you have difficulty with any particular problem, and after consulting with fellow students, bring your 

questions to class at the allotted time. 

 

1. Demand in a given market is given by PQd 4104 , while supply in the same market is described by 

PQs 816 .  

 

a. What is the equilibrium price and quantity? 

 

b. Carefully construct a demand and supply diagram illustrating your results from part (a).  Be sure 

to label the axes and to include the vertical intercept. 

 

c. Calculate the price elasticity of demand at equilibrium. 

 

2. Suppose that demand and competitive supply for prescription antidepressants such as Prozac, Paxil, 

and Zoloft is, in inverse form, given by the following, where Q is number of monthly prescriptions, 

and P is the price per monthly prescription: 

 

 Demand: Q.,P 0098000004   Supply: Q.P 00015020  

 

a. Calculate the equilibrium price and monthly quantity of antidepressant prescriptions. 

 

b. Calculate the price elasticity of demand and price elasticity of supply for prescription 

antidepressants at equilibrium. 

 

c. Calculate producer and consumer surplus at equilibrium. 

 
3. Assume than an industry is perfectly competitive, and that industry demand and supply are 

characterized by the following demand and supply functions: 

 

  PQd 2180  PQs 10  

 

 Furthermore, assume that the total cost function for a representative firm in this industry is given by 

the following total cost function: 

 

    281 qqTC   

 

a. In equilibrium, how many total units will be produced by this industry? 

 

b. How many units will the representative firm produce?  Taking this quantity as the average per 

firm, how many firms will populate the industry? 

 

c. Given the profit-maximizing solution in part (b), in the short run is the representative firm earning 

a profit, incurring a loss, or breaking even?  Given this profit situation, over the long run, what 

would you expect to happen in this industry? 
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d. Suppose now that the industry supply curve shifts as a result of the change you predict in part (c), 

such that the new industry supply curve is: 

 

  PQs 8'  

 

 Calculate the new market price (industry demand does not change), the average firm output, the 

number of firms in the industry, n (where qQn  ), and the profit outcome for the 

representative firm. 

 

e. Calculate consumer surplus, producer surplus and total surplus generated given the supply 

function in part (d). 

 

4. What is the deadweight loss due to a profit-maximizing, single-price monopolist under the following 

conditions:  The demand curve is linear and downward sloping and the marginal cost curve is linear 

and upward sloping.  The optimal price for the monopolist is $10.  The intersection of the marginal 

revenue and marginal cost curves occurs where output is 100 units and marginal revenue is $5.  The 

socially efficient level of production is 110 units. 

 

5. If demand in a monopolized market is described by P = 30 - Q, and MC = 1Q, what is the single-price 

monopolist’s optimal price and quantity?  Calculate the deadweight loss. 

 
6. Consider the following three stylized short-run cost functions, and assume that all variable production 

inputs are purchased competitively (at a constant price). 

 

 

C q q1 75 2( )    

 

C q q q2

250 14 6( )     

 

C q q q q3

2 360 18 2 010( ) .     

 

a. Does )(1 qC  incorporate the notion of diminishing marginal returns?  If so, at what level of 

output, q, do diminishing marginal returns set in? 

 

b. Does )(2 qC  incorporate the notion of diminishing marginal returns?  If so, at what level of 

output, q, do diminishing marginal returns set in? 

 

c. Does )(3 qC  incorporate the notion of diminishing marginal returns?  If so, at what level of 

output, q, do diminishing marginal returns set in? 

 

d. For cost function C q3 ( ) , find the level of output at which AVC reaches its minimum level. 

 

e. Assume that cost function )(2 qC  is the relevant cost function for a profit-maximizing firm 

(where q denotes thousands of units).  Assume further that the firm can sell as many units as it 

wants for a price of $374.  Thus, the firm’s relevant revenue function is qqR 374)(  (where q 

again denotes thousands of units).  What level of output, q, will maximize profit for this firm?  

How does your answer change if fixed costs double from $50 to $100? 
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7. For what values of q does the following long-run cost function exhibit economies of scale: 

 

    32 28200 q.qqqC   

 

8. An econometric study estimated that the average cost per patient-day of a for-profit nursing home is  

  2001370160 x.x.AxC   

  

where x is the nursing home’s number of patient days per year (in thousands) and A is a parameter 

that indexes for regional cost differences. 

 

a. How big must a nursing home be in order to minimize cost per patient day? 

 

b. Do you think that the number of patient days is a good measure of a nursing home’s output? 

 

9. Economists sometimes employ a concept called the degree of scope economies, SCOPES , which is 

defined as: 

  
     

 21

2121

qqC

qqCqCqC
SSCOPE

,

,
  

 

 If 0SCOPES , there are economies of scope (joint production is cheaper than separate production), 

and If 0SCOPES , there are diseconomies of scope (joint production is more expensive than separate 

production). 

 

 Show that the following cost function exhibits economies of scope for 1021  qq  by comparing 

the costs of individual production and joint production, and by calculating the degree of scope 

economies, SCOPES : 

 

    2

2

2

121

2
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2

1121 0504330420200 qq.qqqqqqq,qC   

 

Does this cost function continue to exhibit economies of scope for 1121  qq ? 

 

10. Consider the following cost functions for two goods, where the third function is a joint production 

cost function: 
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a. Show that there are significant scale economies in the production of x, but not in y.  Based on this 

information alone, what would you predict about the extent of concentration in the markets for 

these two products? 

 

b. Show that there are scope economies to joint production.  Why might this fact change your 

conclusion about the extent of concentration in the market for good y? 
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Solutions: 

 

1. a. P* = 10, Q* = 64 

 c. Price Elasticity of Demand, e = -0.625 (Recall that e = b(P*/Q*) 

 

2. a. P* = 80, Q* = 400,000 

 b. e = -0.02 

 c. CS = 784 million, PS = 12 million 

 

3. a. Q* = 150 

 b. q* = 7.5, n = 20 

 c. Operating at a loss (profit = -24.75), exit 

 d. Q = 144, P = 18, q = 9, n = 16, profit = 0 

 e. CS = 5,184, PS = 1,296, TS = 6,480 

 

4. 25 

 

5. Pm = 20, Qm = 10, DWL = 25 

 

6. a. No, MC = 2 (constant) 

 b. Yes, for all values of q 

 c. Yes, for all values of q > 6.67 

 d. q = 10 

 e. q* = 30,000; this answer does not change if fixed costs change 

 

7. There are economies of scale up to q = 20 

 

8. a. Approximately 160 beds 

 

9. For q1 = q2 = 10, Sc = 0.067, there are economies of scope 

 For q1 = q2 = 11, Sc = -0.026, there are no economies of scope 

 

10. a. AC(x) is decreasing for all values of x 

  AC(y) is increasing for all values of y 

  Based on this alone, industry x is likely to be more concentrated 

 

 b. C(x) + C(y) – C(x,y) > 0, hence Sc > 0 


