Econ3311 Chapter 12: Imperfect competition Mohamad Amreyeh

Many real-world markets fall between the extremes of perfect competition and monopoly. For example,
only a handful of airlines may make direct flights between two cities. They may compete to some extent but
not dissipate all profits as with perfect competition. Other examples include markets ranging from
pharmaceuticals to package delivery. A hallmark of an imperfectly competitive market is the presence of
few firms but more than one, in which case the market is called an oligopoly
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Oligopoly : A market with few firms and their behavior is interdependent.
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Characteristics of Oligopoly

Few firms :Under Oligopoly, there are a few large firms although the exact number of firms is undefined.
Also, there is severe competition since each firm produces a significant portion of the total output.
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Nature of the Product :Under oligopoly, the products of the firms are either homogeneous or
differentiated.
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Non-Price Competition :Firms try to avoid price competition due to the fear of price wars in Oligopoly
and hence depend on non-price methods like advertising, after sales services, warranties, etc. This ensures
that firms can influence demand and build brand recognition.
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Interdependence :Under Oligopoly, since a few firms hold a significant share in the total output of the
industry, each firm is affected by the price and output decisions of rival firms. Therefore, there is a lot of
interdependence among firms in an oligopoly. Hence, a firm takes into account the action and reaction of
its competing firms while determining its price and output levels.
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Barriers to Entry :Under Oligopoly, a firm can earn super-normal profits in the long run as there are

barriers to entry like patents, licenses, control over crucial raw materials, etc. These barriers prevent the
entry of new firms into the industry.
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Cartel Model: ¢paiial dad zd gai

A cartel is defined as a group of firms that gets together to make output and price decisions. The conditions
that give rise to an oligopolistic market are also conducive to the formation of a cartel; in particular, cartels
tend to arise in markets where there are few firms and each firm has a significant share of the market. The
organization of petroleum-exporting countries (OPEC) is perhaps the best-known example of an
international cartel; OPEC members meet regularly to decide how much oil each member of the cartel will
be allowed to produce.
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Oligopolistic firms join a cartel to increase their market power, and members work together to determine
jointly the level of output that each member will produce and/or the price that each member will charge.
By working together, the cartel members are able to behave like a monopolist. For example, if each firm in
an oligopoly sells an undifferentiated product like oil, the demand curve that each firm faces will be
horizontal at the market price.
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Cournot Model: 55 73 sa

The Cournot economic model addresses competition between firms that provide identical or nearly
identical products. They independently determine the quantity they'll produce in anticipation of whatthey
believe their opponent firms will do. The total quantity supplied by all firms then determines the market
price.
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Cournot model, named after the French economist who first proposed and analyzed it. For a simple
numerical example, suppose there are two firms (A and B) that operate costless (MC = 0) but healthful
springs. Firms simultaneously choose the quantities qa and gqs of water they will supply (in terms of
thousands of gallons) in a single period of competition. We will assume spring water is a homogeneous
product, so market price is a function of total quantity Q = q, + qg produced. In particular, suppose
market demand is given by the equation: Q = 120 — P, and market price by the inverse of Equation P =
120 — Q

Nash Equilibrium in the Cournot Model:

For a pair of quantities, g, and g, to be a Nash equilibrium, g, must be a bestresponse to g and vice versa.
We therefore begin by computing the best-response function for firm A. Its best-response function tells us
the value of g, that maximizes A’s profit given for each possible choice g by firm B.

In Chapter 8, we presented a rule for the profit-maximizing output choice that applies to any firm ranging
from a perfectly competitive firm to a monopoly, namely that profits are maximized by the quantity where

marginal revenue equals marginal cost. The same rule applies here.

Each firm maximizes profit by producing output where MR = MC.

Q =4q,+ qp
P =120 — Q
TR, = P * Q

TR, = (120-q,-qp) * q, = 120qA- q5—q, 95
MR, = 120 - 2q, - qp
120 - 2q ,- qg = 0 (remember that MC = 0)

_ (120 -gqp)
da = - 5
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qs = M — Firm A's best-response function.

qg = % — Firm B’s best-response function.

A Nash equilibrium requires that each firm chooses its bestresponse to what the other firm does.

(120-q,)

[120 -(——) 60+0.5q4
9a = 2 -T2
2q, = 60 + 05q, - 15q, =60 - q, =2 =40 units
q = —(1202_'“) > qg = @= 40 units
dsa = qp = 40

Q =q,+ qz = 80, andP = 120- 80 = $40

Profit per firm = total revenue - total cost = P* Q - TC = (40x40)- 0 = $1,600

Qe
120 .
A’s best-response function: q, =(120-qg) / 2
60
_____________ Nash equilibrium
49 i B’s best-response function:
i qs=(120-q,)/ 2
40 60 120 A
Example:

Suppose there are two firms, B and C, each selling identical good. Consumers of this good have no brand
loyalty so market demand can be expressedas P = 5 — 0.001(QB + QC). Firm B operates with out-of-
date technology and has constant cost of $2 per unit (ATC = MC = 2), whereas Firm C has constant cost of

$1 per unit (ATC = MC = 1) Assuming the firms behave as Cournot competitors.

1. Whatis the firm’s B best-response function? Whatis the firm’s C best-response function?

Each firm maximizes profit by producing output where MR = MC.

Q =4q+ q¢
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TR, = P * Qp
TRy = (5 — 0.001Q; —0.001 Q.) * Qz = 5Q5 - 0.001Q2 —0.001 Q. Q;
MR, = 5- 0.002Q, — 0.001 Q,

MR, = MC, - 5- 0.002Q, — 0.001 Q, = 2

5-0.002Q, —0.001Q, = 2 - 3 = 0.002Q, + 0.001 Q,

(3 -0.001Q)
0.002

Qp =
Qg = 1,500—-0.5Q, — FirmB’sbest-response function.

TR, = P * Q.

TR, = (5 — 0.001Q, — 0.001 Q.)* Q. = 5Q. —0.001 QzQ, — 0.001Q2
MR, = 5 — 0.001 Q5 - 0.0020Q,

MR.= MC, - 5 —0001Q,- 0.002Q, = 1

5 —0.001Qz - 00020, = 1 - 4 = 0.001Q, + 0.0020Q,

(4 - 0.001Qp)
0.002

Q =
Q; = 2,000-0.5Q; — FirmC’sbest-response function.

2. How many units will firm B and firm C produce in the Nash equilibrium?

A Nash equilibrium requires that each firm chooses its best response to what the other firm does.
Qz = 1,500 - 0.5Q,

Q. = 2,000 —0.5Q4

Qg = 1,500 —0.5(2,000 - 0.5Q,)

Qg = 1,500—- 1,000 +0.25Q,

0.75 Q5 = 500

>00 666.67 uni
= = . units
s 0.75

Q. = 2,000—-0.5Q; = Q. = 2,000—0.5(666.67) = 2,000 — 333.34 = 1,666.67 units
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P =5— 0.001(QB + QC) - P =5—-0.001(666.67 + 1,666.67) = $2.67

Profit for firm B =Q, ( P— ATC) = 666.67 (2.67 — 2) = $446.6

Profit for firmC =Q, (P — ATC) = 1,666.67 (2.67— 1) = $2,783.3

Compare the Cournot outcome to other markets:

Price Monopoly and the perfect cartel

outcome.

Cournot outcome (firms choose output).

Perfect competition and the
Bertrand model (firms choose
prices).

Quantity
c per week

Market equilibrium under imperfect competition can occur
at many points on the demand curve. In this figure, which
assumes that marginal costs are constant overall output
ranges, the equilibrium of the Bertrand game occurs at point
C, also corresponding to the perfectly competitive outcome.

The perfect-cartel outcome occurs at point M, also
corresponding to the monopoly outcome.

Many solutions may occur between points M and C,
depending on the specific assumptions made about how
firms compete. For example, the equilibrium of the Cournot
game might occur at a point such as A.

per weosk

The deadweightloss given by the shaded triangle is increasing as one moves from point C to M.

Other Models of Imperfect Competition

Price Leadership Model: 4 s 3.LAY 73 gal

A model with one dominant firm that behaves strategically and a group of small firms that behave as price

takers.
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The first shorthand model of imperfect competition we will study is the price-leadership model. This model
resembles many real-world situations. In some markets, one firm or group of firms is looked upon as the

leader in pricing, and all firms adjust their prices to what this leader does.
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How would the dominant firm decide what price to charge?

A formal model of pricing in a market dominated by a leading firm is presented in Figure. The industry is
assumed to be composed of a single price-setting leader and a competitive fringe of firms that take the
leader’s price as given in their decisions.

The demand curve D represents the total ml;m Model of Price Leade rhip Behavior
market demand curve for the industry’s s

product, and the supply curve SC represents
the supply decisions of all the firms in the
competitive fringe. Using these two curves, the
demand curve (D') facing the industry leader
is derived as follows. For a price of P1 or
above, the leader sells nothing since the
competitive fringe would be willing to supply
all that is demanded. For prices below P2, the
leader has the market to itself since the fringe
is not willing to supply anything. Between P2
and P1, the curve D' is constructed by
subtracting what the fringe will supply from
total market demand. That is, the leader gets
that portion of demand not taken by the fringe
firms. D' is sometimes referred to as the price mm
leader’s residual demand curve. ped
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Given the demand curve D', the leader can construct a marginal revenue curve for it (MR') and then refer

to its own marginal cost curve (MC) to determine the profit maximizing output level, QL. Market price is
then PL. Given that price, the competitive fringe produces QC, and total industry output is QT = (Qc + Q).

Monopolistic Competition 4 \<iay) Ludlia)

Monopolistic competition :Market in which each firm faces a downward-sloping demand curve and there
are no barriers to entry.
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Characteristics of Monopolistic Competition:

= Large Number of Firms: Firm producing differentiated product and sellers are large in numbers in
monopolistic competition.
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* Product Differentiation: Product differentiation is the main feature of monopolistic competition.
Product differentiation means that product of different types, brands, and qualities will be available to
customers in a fixed time period.
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* Freedom of Entry and Exit of Firms: In the situation of monopolistic competition there is freedom of
entry and exit of firms in the industry like perfect competition.

= Some control over the price they receive, perhaps because each produces a slightly differentiated
product.

Monopolistic Competition Demand Curve

Firms thus face downward-sloping demand curves, in contrast to the horizontal demand curve of perfect
competition

Profit Maximization:
A profit-maximizing monopolistic competition will choose to produce that output level for which marginal

revenue is equal to marginal cost. Because the monopoly, in contrast to a perfectly competitive firm, faces a
downward sloping demand curve for its product, marginal revenue is less than market price.

Price

In the short run the
firm earns and
economic profit.

AC

q* Quantity
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