



Chapter 10: Monopoly

REVIEW QUESTIONS
1.  a monopolist is producing at a point at which marginal cost exceeds marginal revenue.  How should it adjust its output to increase profit?
When marginal cost is greater than marginal revenue, the incremental cost of the last unit produced is greater than incremental revenue.  The firm would increase its profit by not producing the last unit.  It should continue to reduce production, thereby decreasing marginal cost and increasing marginal revenue, until marginal cost is equal to marginal revenue.

2.  We write the percentage markup of prices over marginal cost as (P - MC)/P.  For a profit-maximizing monopolist, how does this markup depend on the elasticity of demand?  Why can this markup be viewed as a measure of monopoly power?
We can show that this measure of market power is equal to the negative inverse of the price elasticity of demand.




The equation implies that, as the elasticity increases (demand becomes more elastic), the inverse of elasticity decreases and the measure of market power decreases.  Therefore, as elasticity increases (decreases), the firm has less (more) power to increase price above marginal cost.

3.  Why is there no market supply curve under conditions of monopoly?
The monopolist’s output decision depends not only on marginal cost, but also on the demand curve.  Shifts in demand do not trace out a series of prices and quantities that we can identify as the supply curve for the firm.  Instead, shifts in demand lead to changes in price, output, or both.  Thus, there is no one-to-one correspondence between the price and the seller’s quantity; therefore, a monopolized market lacks a supply curve.

4.  Why might a firm have monopoly power even if it is not the only producer in the market?
The degree of monopoly power or market power enjoyed by a firm depends on the elasticity of the demand curve that it faces.  As the elasticity of demand increases, i.e., as the demand curve becomes flatter, the inverse of the elasticity approaches zero and the monopoly power of the firm decreases.  Thus, if the firm’s demand curve has any elasticity less than infinity, the firm has some monopoly power.

5.  What are some of the sources of monopoly power?  Give an example of each.
The firm’s exploitation of its monopoly power depends on how easy it is for other firms to enter the industry.  There are several barriers to entry, including exclusive rights (e.g., patents, copyrights, and licenses) and  economies of scale.  These two barriers to entry are the most common.  Exclusive rights are legally granted property rights to produce or distribute a good or service.  Positive economies of scale lead to “natural monopolies” because the largest producer can charge a lower price, driving competition from the market. For example, in the production of aluminum, there is evidence to suggest that there are scale economies in the conversion of bauxite to alumina.  (See U.S. v. Aluminum Company of America, 148 F.2d 416 [1945], discussed in Exercise 8, below.)

6.  What factors determine the amount of monopoly power an individual firm is likely to have?  Explain each one briefly.
Three factors determine the firm’s elasticity of demand:  (1) the elasticity of market demand, (2) the number of firms in the market, and (3) interaction among the firms in the market.  The elasticity of market demand depends on the uniqueness of the product, i.e., how easy it is for consumers to substitute away from the product.  As the number of firms in the market increases, the demand elasticity facing each firm increases because customers may shift to the firm’s competitors.  The number of firms in the market is determined by how easy it is to enter the industry (the height of barriers to entry).  Finally, the ability to raise the price above marginal cost depends on how other firms react to the firm’s price changes.  If other firms match price changes, customers will have little incentive to switch to another supplier.

7.  Why is there a social cost to monopoly power?  If the gains to producers from monopoly power could be redistributed to consumers, would the social cost of monopoly power be eliminated?  Explain briefly.
When the firm exploits its monopoly power to raise the price above marginal cost, consumers buy less at the higher price.  Consumers enjoy less surplus, the difference between the price they are willing to pay and the market price on each unit consumed.  Some of the lost consumer surplus is not captured by the seller and is a deadweight loss to society.  Therefore, if the gains to producers were redistributed to consumers, society would still suffer the deadweight loss.

8.  Why will a monopolist’s output increase if the government forces it to lower its price?  If the government wants to set a price ceiling that maximizes the monopolist’s output, what price should it set?
By restricting price below the monopolist’s profit-maximizing price, the government can change the shape of the firm’s marginal revenue, MR, curve.  When a price ceiling is imposed, MR is equal to the price ceiling for all quantities lower than the quantity demanded at the price ceiling. If the government wants to maximize output, it should set a price equal to marginal cost.  Prices below this level induce the firm to decrease production, assuming the marginal cost curve is upward sloping.  The regulator’s problem is to determine the shape of the monopolist’s marginal cost curve.  This task is difficult given the monopolist’s incentive to hide or distort this information.

EXERCISES
1.  Will an increase in the demand for a monopolist’s product always result in a higher price? Explain.  Will an increase in the supply facing a monopsonist buyer always result in a lower price?  Explain.
As illustrated in Figure 10.4b in the textbook, an increase in demand need not always result in a higher price.  Under the conditions portrayed in Figure 10.4b, the monopolist supplies different quantities at the same price.  Similarly, an increase in supply facing the monopsonist need not always result in a higher price.  Suppose the average expenditure curve shifts from AE1 to AE2, as illustrated in Figure 10.1. With the shift in the average expenditure curve, the marginal expenditure curve shifts from ME1 to ME2.  The ME1 curve intersects the marginal value curve (demand curve) at Q1, resulting in a price of P.  When the AE curve shifts, the ME2 curve intersects the marginal value curve at Q2 resulting in the same price at P.




Figure 10.1
2.  Caterpillar Tractor, one of the largest producers of farm machinery in the world, has hired you to advise them on pricing policy.  One of the things the company would like to know is how much a 5 percent increase in price is likely to reduce sales.  What would you need to know to help the company with this problem?  Explain why these facts are important.
As a large producer of farm equipment, Caterpillar Tractor has market power and should consider the entire demand curve when choosing prices for its products.  As their advisor, you should focus on the determination of the elasticity of demand for each product.  There are three important factors to be considered. First, how similar are the products offered by Caterpillar’s competitors?  If they are close substitutes, a small increase in price could induce customers to switch to the competition.  Secondly, what is the age of the existing stock of tractors?  With an older population of tractors, a 5 percent price increase induces a smaller drop in demand.  Finally, because farm tractors are a capital input in agricultural production, what is the expected profitability of the agricultural sector?  If farm incomes are expected to fall, an increase in tractor prices induces a greater decline in demand than one would estimate with information on only past sales and prices.

3.  A monopolist firm faces a demand with constant elasticity of -2.0.  It has a constant marginal cost of $20 per unit and sets a price to maximize profit.  If marginal cost should increase by 25 percent, would the price charged also rise by 25 percent?

Yes.  The monopolist’s pricing rule as a function of the elasticity of demand for its product is:




 or alternatively,




In this example Ed = -2.0, so 1/Ed = -1/2; price should then be set so that:




Therefore, if MC rises by 25 percent price, then price will also rise by 25 percent.  When 

MC = $20, P = $40.  When MC rises to $20(1.25) = $25, the price rises to $50, a 25% increase.

4.  A firm faces the following average revenue (demand) curve:

P = 100 - 0.01Q

where Q is weekly production and P is price, measured in cents per unit.  The firm’s cost function is given by C = 50Q + 30,000.  Assuming the firm maximizes profits,
a.
What is the level of production, price, and total profit per week?
The profit-maximizing output is found by setting marginal revenue equal to marginal cost.  Given a linear demand curve in inverse form, P = 100 - 0.01Q, we know that the marginal revenue curve will have twice the slope of the demand curve.  Thus, the marginal revenue curve for the firm is MR = 100 - 0.02Q.  Marginal cost is simply the slope of the total cost curve.  The slope of TC = 30,000 + 50Q is 50.  So MC equals 50.  Setting MR = MC to determine the profit-maximizing quantity:

100 - 0.02Q = 50, or

Q = 2,500.

Substituting the profit-maximizing quantity into the inverse demand function to determine the price:

P = 100 - (0.01)(2,500) = 75 cents.

Profit equals total revenue minus total cost:

( = (75)(2,500) - (30,000 + (50)(2,500)), or

( = $325 per week.

b.
If the government decides to levy a tax of 10 cents per unit on this product, what will be the new level of production, price, and profit?
Suppose initially that the consumers must pay the tax to the government.  Since the total price (including the tax) consumers would be willing to pay remains unchanged, we know that the demand function is

P* + T = 100 - 0.01Q,  or

     P* = 100 - 0.01Q - T,

where P* is the price received by the suppliers.  Because the tax increases the price of each unit, total revenue for the monopolist decreases by TQ, and marginal revenue, the revenue on each additional unit, decreases by T:

MR = 100 - 0.02Q - T

where T = 10 cents.  To determine the profit-maximizing level of output with the tax, equate marginal revenue with marginal cost:

100 - 0.02Q - 10 = 50, or

Q = 2,000 units.

Substituting Q into the demand function to determine price:

P* = 100 - (0.01)(2,000) - 10 = 70 cents.

Profit is total revenue minus total cost:



cents, or

$100 per week.

Note:  The price facing the consumer after the imposition of the tax is 80 cents. The monopolist receives 70 cents.  Therefore, the consumer and the monopolist each pay 5 cents of the tax.

If the monopolist had to pay the tax instead of the consumer, we would arrive at the same result.  The monopolist’s cost function would then be

TC = 50Q + 30,000 + TQ = (50 + T)Q + 30,000.

The slope of the cost function is (50 + T), so MC = 50 + T.  We set this MC to the marginal revenue function from part (a):

100 - 0.02Q = 50 + 10, or

Q = 2,000.

Thus, it does not matter who sends the tax payment to the government.  The burden of the tax is reflected in the price of the good.

5.  The following table shows the demand curve facing a monopolist who produces at a constant marginal cost of $10.
	Price
	Quantity

	27
	 0

	24
	 2

	21
	 4

	18
	 6

	15
	 8

	12
	10

	 9
	12

	 6
	14

	 3
	16

	 0
	18


a.
Calculate the firm’s marginal revenue curve.
To find the marginal revenue curve, we first derive the inverse demand curve.  The intercept of the inverse demand curve on the price axis is 27. The slope of the inverse demand curve is the change in price divided by the change in quantity.  For example, a decrease in price from 27 to 24 yields an increase in quantity from 0 to 2. Therefore, the slope is 

 and the demand curve is




The marginal revenue curve corresponding to a linear demand curve is a line with the same intercept as the inverse demand curve and a slope that is twice as steep. Therefore, the marginal revenue curve is 

MR = 27 - 3Q.

b.
What are the firm’s profit-maximizing output and price?  What is its profit?
The monopolist’s maximizing output occurs where marginal revenue equals marginal cost.  Marginal cost is a constant $10.  Setting MR equal to MC to determine the profit-maximizing quantity:

27 - 3Q = 10,  or  

.

To find the profit-maximizing price, substitute this quantity into the demand equation:




Total revenue is price times quantity:




The profit of the firm is total revenue minus total cost, and total cost is equal to average cost times the level of output produced.  Since marginal cost is constant, average variable cost is equal to marginal cost.  Ignoring any fixed costs, total cost is 10Q or 56.67, and profit is





 EMBED Equation  

c.
What would the equilibrium price and quantity be in a competitive industry?
For a competitive industry, price would equal marginal cost at equilibrium.  Setting the expression for price equal to a marginal cost of 10:




Note the increase in the equilibrium quantity compared to the monopoly solution.

d.
What would the social gain be if this monopolist were forced to produce and price at the competitive equilibrium?  Who would gain and lose as a result?
The social gain arises from the elimination of deadweight loss.  Deadweight loss in this case is equal to the triangle above the constant marginal cost curve, below the demand curve, and between the quantities 5.67 and 11.3, or numerically

(18.5-10)(11.3-5.67)(.5)=$24.10.

Consumers gain this deadweight loss plus the monopolist’s profit of $48.17.  The monopolist’s profits are reduced to zero, and the consumer surplus increases by $72.27.
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