CHAPTER 10—COMPETITIVE MARKETS
MULTIPLE CHOICE

1.
If P = $8 and MC = $5 + 0. 2Q, the competitive firm's profit-maximizing level of output is:

	a.
	5

	b.
	0.2

	c.
	8

	d.
	15


ANS:
D

2.
For a firm in perfectly competitive market equilibrium:

	a.
	MR < AR

	b.
	P > AC

	c.
	P > MR

	d.
	P = MC


ANS:
D

3.
The firm demand curve in a competitive market is:

	a.
	upward sloping.

	b.
	downward sloping.

	c.
	horizontal.

	d.
	vertical.


ANS:
C


4. In the short run, a perfectly competitive firm will shut down and produce nothing if:

	a.
	excess profits equal zero.

	b.
	total cost exceeds total revenue.

	c.
	total variable cost exceeds total revenue or average variable cost exceeds price.

	d.
	the market price falls below the minimum average total cost.


ANS:
C

5.
In the long run, firms will exit a perfectly competitive industry if:

	a.
	excess profits exceed zero.

	b.
	excess profits are less than zero.

	c.
	total profit equals zero.

	d.
	excess profits equal zero.


ANS:
B

6.
So long as P > AVC, the competitive firm's short-run supply curve is equal to:

	a.
	AVC

	b.
	P

	c.
	MC

	d.
	none of these.


ANS:
C


7. Short-run Firm Supply. Nature's Best, Inc., supplies asparagus to canners located throughout the Mississippi River valley. Like several grain and commodity markets, the market for asparagus is perfectly competitive. Marginal cost per ton of asparagus is:

MC = $1.50 + $0.0005Q

	A.
	Calculate the industry price necessary for the firm to supply 500, 1,000, and 2,000 pounds.

	
	

	B.
	Calculate the quantity supplied by Nature's Best at industry prices of $1.50, $2.25, and $2.75 per pound.


ANS:


	A.
	The marginal cost curve constitutes the supply curve for firms in perfectly competitive industries. Because P = MR, the price necessary to induce supply of a given amount is found by setting P = MC. Therefore, at:

	
	

	
	Q = 500:
	P = MC = $1.50 + $0.0005(500) = $1.75

	
	Q = 1,000:
	P = MC = $1.50 + $0.0005(1,000) = $2.00

	
	Q = 2,000:
	P = MC = $1.50 + $0.0005(2,000) = $2.50


	B.
	When quantity is expressed as a function of price, the firm's supply curve can be written:

	
	

	
	P = MC = $1.50 + $0.0005Q

	
	0.0005Q = P - 1.50

	
	Q = 2,000P - 3,000

	
	

	
	Therefore, at:

	
	

	
	P = $1.50:
	Q = 2,000(1.50) - 3,000 = 0

	
	P = $2.25:
	Q = 2,000(2.25) - 3,000 = 1,500

	
	P = $2.75:
	Q = 2,000(2.75) - 3,000 = 2,500




8. Short-run Market Supply. The Fertilizer Supply Co. is a typical distributor in the perfectly competitive fertilizer supply industry. Its marginal cost of output is:

MC = $250 + $0.05Q

where Q is tons of fertilizer produced per year.

	A.
	Derive the firm's supply curve, expressing quantity as a function of price.

	
	

	B.
	Derive the industry supply curve if the firm is one of 400 competitors.

	
	

	C.
	Calculate industry supply per year at a market price of $300 per ton.


ANS:


	A.
	The perfectly competitive firm will supply output so long as it is profitable to do so. Because P = MR in perfectly competitive markets, the firm supply curve is given by the relation:

	
	

	
	P = MC = $250 + $0.05Q

	
	

	
	when quantity is expressed as a function of price, the firm supply curve is:

	
	

	
	P = $250 + $0.05Q

	
	0.05Q = P - 250

	
	QS = -5,000 + 20P


	B.
	If the company is one of 400 such competitors, the industry supply curve is found by simply multiplying the firm supply curve derived in part A by 400. This is equivalent to a horizontal summation of all 400 individual firm supply curves. When quantity is expressed as a function of price we find:

	
	

	
	Q S = 400(-5,000 + 20P)

	
	  = -2,000,000 + 8,000P

	
	

	
	When price is expressed as a function of quantity:

	
	

	
	QS = -2,000,000 + 8,000P

	
	8,000P = 2,000,000 + QS

	
	P = $250 + $0.000125QS


	C.
	QS = -2,000,000 + 8,000P

	
	  = -2,000,000 + 8,000($300)

	
	  = 400,000



9.
Perfectly Competitive Equilibrium. Lawn mowing services are supplied by a host of individuals in the suburb of Westbrook. Demand and supply conditions in the perfectly competitive domestic for lawn mowing services are:

	P = $75 - 1.75QD
	(Demand)

	
	

	P = $2QS
	(Supply)


where P is price per lawn mowed and Q is quantity of lawns mowed per day.

	A.
	Algebraically determine the equilibrium industry price/output combination.

	
	

	B.
	Confirm this by graphing industry demand and supply curves.


ANS:


	A.
	Algebraically,

	
	

	
	PD = PS

	
	$75 - $1.75QD = $2QS

	
	3.75Q = 75

	
	Q = 20

	
	

	
	At Q = 20, the price for demand and supply equal $40 because:

	
	

	
	Demand: P = $75 - $1.75(20) = $40

	
	Supply: P = $2(20) = $40


	B.
	From the graph, it is clear that QD = QS = 20 at a price of $40 per lawn mowed. Thus, P = $40 and Q = 20 is the equilibrium price/output combination.
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10.
Competitive Market Equilibrium. Happy Valley Supply, Inc., provides recycled toner cartridges for printers. Like its competitors, Happy Valley must meet strict specifications. As a result, the replacement toner cartridge market can be regarded as perfectly competitive. Total and marginal cost relations per week are:

TC = $4,000 + $5Q + $0.1Q2

MC = TC/Q = $5 + $0.2Q

where Q is the number of recycled toner cartridges.

	A.
	Calculate Happy Valley's optimal output and profits if prices are stable at $55 per toner cartridge.

	
	

	B.
	Calculate Happy Valley's optimal output and profits if prices rise to $65 per unit.


ANS:


	A.
	Because the industry is perfectly competitive, P = MR = $55. Set MR = MC to find the profit-maximizing activity level.

	
	

	
	MR = MC

	
	$55 = $5 + $0.2Q

	
	0.2Q = 50

	
	Q = 100

	
	 = TR - TC

	
	  = $55(100) - $4,000 - $5(100) - $0.1(1002)

	
	  = $0


	B.
	After a rise in prices to $65, the optimal activity level rises to Q = 120 because:

	
	

	
	MR = MC

	
	$65 = $5 + $0.2Q

	
	0.2Q = 60

	
	Q = 120

	
	 = TR – TC

	
	  = $65(120) - $4,000 - $5(120) - $0.1(1202)

	
	  = $1,760




11.
For a monopoly in equilibrium:

	a.
	MR = MC

	b.
	MC  AC

	c.
	MR  AC

	d.
	P  AC


ANS:
A


12.
In the short run, a monopolist will:

	a.
	shut down if price equals average total cost.

	b.
	shut down if price is less than average total cost.

	c.
	shut down if price is less than average variable cost.

	d.
	never shut down.


ANS:
C


13.
Price/Output Determination. Sun City, Arizona, a retirement community that features full-service living arrangements, is considering two proposals to provide lawn-care to elderly residents. First, a national lawn-care firm has offered to purchase the city's lawn-care equipment at an attractive price in return for an exclusive franchise on residential service. A second proposal would allow several small companies to enter the business without any exclusive franchise agreement or competitive restrictions. Under this plan, individual companies would bid for the right to provide service in a given neighborhood. The city would then allocate business to the lowest bidder.

The city has conducted a survey of Sun City residents to estimate the amount they would be willing to pay for various amounts of lawn service. The city has also estimated the total cost of service per resident. Service costs are expected to be the same whether or not an exclusive franchise is granted.

	A.
	Use the indicated price and total cost data to complete the following table.

	
	

	
	Hours of

Lawn Care

per Month
	Price

per

Hour
	Total

Revenue
	Marginal

Revenue
	Total

Cost
	Marginal

Cost

	
	0
	$22.50
	
	
	$    0.00
	

	
	1
	21.75
	
	
	21.00
	

	
	2
	21.00
	
	
	40.50
	

	
	3
	20.25
	
	
	58.50
	

	
	4
	19.50
	
	
	75.75
	

	
	5
	18.75
	
	
	92.25
	

	
	6
	18.00
	
	
	107.25
	

	
	7
	17.25
	
	
	120.75
	

	
	8
	16.50
	
	
	132.00
	

	
	9
	15.75
	
	
	150.00
	

	
	10
	15.00
	
	
	180.00
	

	
	

	B.
	Determine price and the level of service if competitive bidding results in a perfectly competitive price/output combination.

	
	

	C.
	Determine price and the level of service if the city grants a monopoly franchise.


ANS:


	A.
	

	
	Hours of

Lawn Care

per Month
	Price

per

Hour
	Total

Revenue
	Marginal

Revenue
	Total

Cost
	Marginal

Cost

	
	0
	$22.50
	0.00
	----
	$    0.00
	----

	
	1
	21.75
	$  21.75
	$21.75
	21.00
	21.00

	
	2
	21.00
	42.00
	20.25
	40.50
	19.50

	
	3
	20.25
	60.75
	18.75
	58.50
	18.00

	
	4
	19.50
	78.00
	17.25
	75.75
	17.25

	
	5
	18.75
	93.75
	15.75
	92.25
	16.50

	
	6
	18.00
	108.00
	14.25
	107.25
	15.00

	
	7
	17.25
	120.75
	12.75
	120.75
	13.50

	
	8
	16.50
	132.00
	11.25
	132.00
	11.25

	
	9
	15.75
	141.75
	9.75
	150.00
	18.00

	
	10
	15.00
	150.00
	8.25
	180.00
	30.00

	
	

	B.
	In a perfectly competitive industry, MR = MC and P = AC so the optimal activity level occurs at Q = 8 hours of lawn care per month and MR = MC = $11.25 and P = AC = $16.50. Note for Q > 8, P = MR < MC and losses would be incurred.

	
	

	C.
	A monopoly will maximize profits by setting MR = MC. Here, MR = MC = $5.75 at Q = 4 hours of lawn care per month and P = $19.50 per hour.





14. Monopoly Equilibrium. Quick Tax, Inc., enjoys pricing power in the Daytona Beach market for tax preparation services. Total and marginal revenue relations for small business customers are:

TR = $280Q - $0.005Q2

MR = TR/Q = $280 - $0.01Q

Marginal costs are stable at $100 per unit. All other costs have been fully amortized.

	A.
	As a monopoly, calculate Quick Tax's output, price, and profits at the profit-maximizing activity level.

	
	

	B.
	What price and profit levels would prevail based on the assumption that perfectly competitive pricing emerges in the local market?


ANS:


	A.
	Set MR = MC to find the profit-maximizing activity level:

	
	

	
	MR = MC

	
	$280 - $0.01Q = $100

	
	0.01Q = 180

	
	Q = 18,000

	
	

	
	P = TR/Q

	
	  = ($280Q - $0.005Q2)/Q

	
	  = $280 - $0.005Q

	
	  = $280 - $0.005(18,000)

	
	  = $190

	
	

	
	 = TR - TC

	
	  = $190(18,000) - $100(18,000)

	
	  = $1,620,000

	
	

	B.
	In a perfectly competitive industry, P = MR = MC in equilibrium. Thus, after the emergence of competitive market pricing, P = MC = $100 would result. Because MC = AC, P = MC implies that  = 0.




15.
Monopoly Regulation. The Redwood Cable Company, a CATV utility serving customers in Eugene, Oregon, is currently engaged in a rate case with the regulatory commission under whose jurisdiction it operates. At issue is the monthly rate the company will charge for basic hookup service. The demand curve for monthly service is P = $37.50 - $0.0005Q. This implies annual demand and marginal revenue curves of:

P = $450 - $0.006Q

MR = TR/Q = $450 - $0.012Q

where P is service price in dollars and Q is the number of customers served. Total and marginal costs per year (before investment return) are described by the function:

TC = $4,275,000 + $75Q + $0.0015Q2

MC = TC/Q = $75 + $0.003Q

The company has assets of $1.5 million and the utility commission has authorized a 15% return on investment.

	A.
	Calculate Redwood's profit-maximizing price (monthly and annually), output, and rate-of-return levels.

	
	

	B.
	What monthly price should the commission grant to limit Redwood to a 15% rate of return?


ANS:


	A.
	To find the profit-maximizing level of output, we must set MR = MC where:

	
	

	
	MR = MC

	
	$450 - $0.012Q = $75 + $0.003Q

	
	0.015Q = 375

	
	Q = 25,000

	
	

	
	P = $37.50 - $0.0005(25,000)
	

	
	  = $25
	(Monthly price)

	
	
	

	
	P = $450 - $0.006(25,000)
	

	
	  = $300
	(Annual price)

	
	

	
	 = TR - TC

	
	  = $300(25,000) - $4,275,000 - $75(25,000) - $0.0015(25,0002)

	
	  = $412,500

	
	

	
	If the company has $1.5 million invested in plant and equipment, its optimal rate of return on investment is:

	
	

	
	Return on investment = [image: image2.png]$412,500
§1,500, 000





	
	  = 0.275 or 27.50%

	
	

	
	(Note:  Profit is falling for Q > 25,000.)


	B.
	With a 15% return on total assets, Redwood would earn profits of:

	
	

	
	 = Allowed return  Total assets

	
	  = 0.15($1,500,000)

	
	  = $225,000

	
	

	
	To determine the level of output that would be consistent with this level of total profits, we consider the profit relation:

	
	

	
	 = TR - TC

	
	$225,000 = 450Q - $0.006Q2 - $4,275,000 - $75Q - $0.0015Q2

	
	225,000 = -0.0075Q2 + 375Q - 4,275,000

	
	0 = -0.0075Q2 + 375Q - 4,500,000

	
	

	
	Which is a function of the form aQ2 + bQ + c = 0 where a = -0.0075, b = 375 and c = -4,500,000, and can be solved using the quadratic equation.
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	  = 20,000 or 30,000 customers

	
	

	
	Because public utility commissions generally want utilities to provide service to the greatest possible number of customers at the lowest possible price, the "upper" Q = 30,000 is the appropriate output level. This output level will result in a monthly service price of:

	
	

	
	P = $37.50 - $0.0005(30,000)

	
	  = $22.50

	
	

	
	This $22.50 per month price will provide Redwood with a fair rate of return on total investment, while ensuring service to a broad customer base.




16.
In both monopolistic competition and oligopoly markets:

	a.
	there is easy entry and exit.

	b.
	consumers perceive differences among the products of various competitors.

	c.
	economic profits may be earned in the long run.

	d.
	there are many sellers.


ANS:
B


17.
Monopolistic Competition. Soft Lens, Inc., has enjoyed rapid growth in sales and high operating profits on its innovative extended-wear soft contact lenses. However, the company faces potentially fierce competition from a host of new competitors as some important basic patents expire during the coming year. Unless the company is able to thwart such competition, severe downward pressure on prices and profit margins is anticipated.

	A.
	Use Soft Lens' current price, output, and total cost data to complete the following table:

	
	

	
	Price

($)
	Monthly

Output

(mil.)
	Total

Revenue

(mil.)
	Marginal

Revenue

(mil.)
	Total

Cost

(mil.)
	Marginal

Cost

(mil.)
	Average

Cost

(mil.)
	Total

Profit

(mil.)

	
	$20
	0
	
	
	$    0
	
	
	

	
	19
	1
	
	
	12
	
	
	

	
	18
	2
	
	
	27
	
	
	

	
	17
	3
	
	
	42
	
	
	

	
	16
	4
	
	
	58
	
	
	

	
	15
	5
	
	
	75
	
	
	

	
	14
	6
	
	
	84
	
	
	

	
	13
	7
	
	
	92
	
	
	

	
	12
	8
	
	
	96
	
	
	

	
	11
	9
	
	
	99
	
	
	

	
	10
	10
	
	
	105
	
	
	

	
	

	
	(Note:  Total costs include a risk-adjusted normal rate of return.)

	
	

	B.
	If cost conditions remain constant, what is the monopolistically competitive high-price/low-output long-run equilibrium in this industry? What are industry profits?

	
	

	C.
	Under these same cost conditions, what is the monopolistically competitive low-price/high-output equilibrium in this industry? What are industry profits?

	
	

	D.
	Now assume that Soft Lens is able to enter into restrictive licensing agreements with potential competitors and create an effective cartel in the industry. If demand and cost conditions remain constant, what is the cartel price/output and profit equilibrium?


ANS:


	A.
	

	
	Price

($)
	Monthly

Output

(million)
	Total

Revenue

($million)
	Marginal

Revenue

($million)
	Total

Cost

($million)
	Marginal

Cost

($million)
	Average

Cost

($million)
	Total

Profit

($million)

	
	$20
	0
	$    0
	---
	$    0
	---
	---
	$ 0

	
	19
	1
	19
	$19
	12
	$12
	$12.00
	7

	
	18
	2
	36
	17
	27
	15
	13.50
	9

	
	17
	3
	51
	15
	42
	15
	14.00
	9

	
	16
	4
	64
	13
	58
	16
	14.50
	6

	
	15
	5
	75
	11
	75
	17
	15.00
	0

	
	14
	6
	84
	9
	84
	9
	14.00
	0

	
	13
	7
	91
	7
	92
	8
	13.14
	-1

	
	12
	8
	96
	5
	96
	4
	12.00
	0

	
	11
	9
	99
	3
	99
	3
	11.00
	0

	
	10
	10
	100
	1
	105
	6
	10.50
	-5

	
	

	B.
	The monopolistically competitive high-price/low-output equilibrium is P = AC = $14, Q = 6(000,000), and  = TR - TC = 0. Only a risk-adjusted normal rate of return is being earned in the industry, and excess profits equal zero. Because  = 0 and MR = MC = $9, there is no incentive for either expansion or contraction. Such an equilibrium is typical of monopolistically competitive industries where each individual firm retains some pricing discretion in long-run equilibrium.

	
	

	C.
	The monopolistically competitive low-price/high-output equilibrium is P = AC = $11, Q = 9(000,000), and  = TR - TC = 0. Again, only a risk-adjusted normal rate of return is being earned in the industry, and excess profits equal zero. Because  = 0 and MR = MC = $3, there is no incentive for either expansion or contraction. This price/output combination is identical to the perfectly competitive equilibrium. (Note that average cost is rising and profits are falling for Q > 9.)

	
	

	D.
	A monopoly price/output and profit equilibrium results if Soft Lens is able to enter into restrictive licensing agreements with potential competitors and create an effective cartel in the industry. If demand and cost conditions remain constant, the cartel price/output and profit equilibrium is at P = $17, Q = 3(000,000), and  = $9(000,000). There is no incentive for the cartel to expand or contract production at this level of output because MR = MC = $15.


