K. Monopoly

1. Suppose the market demand curve takes the form
P=2-Q.

(a) If a monopolist faced this demand curve and decided to produce
Q = 1/2, what would his or her marginal revenue at Q = 1/2 be?
What would marginal cost at Q@ = 1/2 be?

(b) If a competitive industry faced this demand curve and produced
Q = 1/2, what would the marginal revenue curve for an individual
firm look like? How much would marginal cost be? (I am not
asking for the shape of the whole marginal cost curve.)

(c) Now, instead of supposing to start with that Q@ = 1/2, sup-
pose that both the monopolist and the competitive firms have
a constant-returns-to-scale technology with average costs of $1.
What is the deadweight loss from monopoly?

2. If the demand curve is given by P = 6 — @, and average costs are
constant at AC = 2, find the deadweight loss, monopoly profit, and
consumer surplus if a monopolist supplies the good instead of a com-
petitive industry.

3. (a) Suppose the demand curve in a monopoly market is given by
p = 1/4/Q. Find total revenue as a function of Q. Then sketch
the total revenue curve and the marginal revenue curve.

(b) Suppose the demand curve in a monopoly market is given by
p=1/Q%
i. Find total revenue as a function of Q.

ii. Sketch the total revenue curve and, on another graph, the
marginal revenue curve.

iii. Suppose the monopolist has constant returns to scale. Sketch
the total cost curve on the graph you drew the total revenue
curve on, and sketch the marginal cost curve on the graph
you drew the marginal revenue curve on.

iv. Find the profit-maximizing @ for the monopolist using the
graphs you just drew (the ones from p = 1/Q?), or explain
why it is impossible to do.



4. Suppose a monopolist faces a demand curve of the form p = a — bQ

8.

where a and b are positive numbers. Suppose the monopolist’s average
cost curve is constant at a height of d, where d < a. Find, as a function
of a, b, and d:

(a) The monopolist’s profit-maximizing output.

(b) The price the monopolist will charge.

(c) The consumer surplus.

. A monopolist faces the following demand curve:

P=3-05Q.

The monopolist has two plants, “1” and “2”. Let g1 be the quantity
produced in plant 1 and let g3 be the quantity produced in plant 2 (so
q1 + q¢=Q). The marginal cost curve for plant 1 is

MG =q
and the marginal cost curve for plant 2 is
MCQ = 2(]2 .

What will the profit-maximizing g1, g2, and @ be?

. A monopolist has two plants, “1” and “2”. Plant 1 has marginal costs

MCi(q1) = q1 and plant 2 has marginal costs MCy(g2) = 2g2. The
two plants supply a market where the demand curve is P =1 — §Q,
Q = q1 + ¢;. What is the marginal revenue curve? What are the
profit-maximizing values of g1, g2, and Q? (Assume neither plant
shuts down). :

A monopolist faces two separated markets. The demand curve in
Region 1 is given by P; = 4 — 4Q1, and the demand curve in Region 2
is given by P; = 3 — 3Q2. The monopolist has one plant, producing
with constant returns to scale at an average cost of $1. Find the
equilibrium prices and quantities in the two markets.

(a) A monopolist can practice price discrimination between two mar-
kets, 1 and 2. The demand curves for these two markets are given
in Figure 1; they are straight lines. If the monopolist has con-
stant average cost of $1, graphically illustrate in Fig. 1 how much



profit he makes. Roughly how many dollars in profit does he
make? (Just use the graph; working out the algebra is not neces-
sary. Also, if you don’t have a calculator with you, you needn’t do
hard multiplication and addition by hand, just set the equations
up.) '

(b) Now suppose consumers in markets 1 and 2 can freely trade with
each other. What are the monopolist’s profits now? Show them
on the graph (or on a new graph if you prefer) and give an ap-
proximate numerical estimate of them.

9. Using a diagram, prove that a monopolist facing separated markets
with different demand curves might choose not to price-discriminate
even though it could price-discriminate. (Do not worry if your mar-
ginal revenue curves are inconsistent with your sketched demand curves;
you get full credit as long as the marginal revenue and demand curves
have the correct basic shape).

10. A monopolist can sell in two geographically separated markets called
‘1’ and ‘2’. The monopolist’s customers cannot transport the monop-
olist’s product between ‘1’ and ‘2’. The demand curve in each of these
markets is

P =6-3q

P2=2—Q2.

The monopolist also has two plants, called ‘A’ and ‘B’. They have the
following average and marginal costs:

ACy=qa

MCy = 2qa
ACp = 3¢B
MCB = 6qB.

Let @ be the total quantity that the monopolist produces and sells.
Find the optimal g4, ¢B, q1, ¢2, @, P, P2, TR1, TRy, ACy, ACp,
TCys, TCp, and the monopolist’s profit. (TR means total revenue
and T'C means total cost.) [Here is a hint which you should only use
to check your answer (don’t reason backwards from it): @ = 1 and
profit = 2.5. Some of the other answers are messy fractions.]



11. A monopolist can sell in two geographically separated markets called
‘1> and ‘2’. The demand curve in each of these markets is

12.

P =3-3¢

Py =1-3q.

The monopolist also has two plants, called ‘A’ and ‘B’. They have the
following average and marginal costs:

ACp = %qa
MCy = qq

ACp = 3qp
MCp = 3¢p.

Let @ be the total quantity that the monopolist produces and sells.
Find the optimal ¢4, 9B, q1, g2, Q, P1, P2, AC4, ACp, and the mo-
nopolist’s profit. Be sure to check the long-run shut-down rule. [Here
is a hint which you should only use to check your answer (don’t reason
backwards from it): the optimum @ = 1 and profit = 1.25. Some of
the other answers are messy fractions.|

Throughout this question, assume that the firm’s production function
exhibits increasing returns to scale. Also assume that the firm is a
monopolist.

(a)

(b)

(c)

Sketch a situation in which, in the long run, the monopolist would
rather shut down than produce. Using your graph, explain why
the monopolist is better off not producing.

Sketch a situation in which, in the long run, the monopolist would
rather produce than shut down. Using your graph, explain why
the monopolist is better off producing. Show the area of consumer
surplus on your graph.

Just like in part (b), sketch a situation in which, in the long run,
the monopolist would rather produce than shut down.

If the monopolist is producing some quantity “Q1” (where Q1
could be any positive number), define “social surplus” as being
the total area between the demand curve and the marginal cost
curve, from a quantity of zero to a quantity of Q1. Areas where
the demand curve is higher than the marginal cost curve count



(d)

as positive areas of social surplus; areas where the demand curve
is lower than the marginal cost curve count as negative areas of
social surplus.

Let Q be the quantity which results in the maximum social sur-
plus. Locate Q on your graph and explain your answer briefly.

Is the market-clearing price at Q greater than, equal to, or less
than the marginal cost of producing Q, or can you not tell? Is
average revenue at (Q greater than, equal to, or less than the
average cost of producing Q, or can you not tell?

Suppose the government wanted to force the monopolist to pro-
duce Q, so it passed a law saying that the monopolist had to
produce Q or go out of business. What would happen: would the
monopolist produce Q or would he go out of business?

13. Thoroughly explain the two-part pricing system depicted in Figure 1.
What kinds of returns to scale does this industry have? What is the
long run competitive output if a two-part pricing system is not used?
What is the significance of point C? What is the firm’s profit? Why?

14. (a)

(b)

Explain by drawing a graph how a two-part pricing scheme could
enable a publicly regulated monopolist to make positive profit
using an increasing returns to scale technology.

Graph profit 7 versus quantity @ for the two-part-pricing-scheme
regulated monopolist described in part (a). Remember that m will
be increasing as () increases if and only if the marginal unit makes
a positive contribution to the firm’s profit.
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