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Monopolistic competition

Monopolistic competition

1. De�nition. The market structure in which each product variety is produced by an independent competing
�rm having some monopoly power is called monopolistic competition.

• Models containing representative participants (e.g. competition among brands)

� Chamberlin-model: Free entry in and exit out of the market, di�erentiated product

• Location ('spatial') models

� Hotelling-model (one-dimensional, linear product di�erentiation, �xed number of participants)

� Salop-model (one-dimensional, circular product di�erentiation, �xed number of participants)

Monopoly solutions: aggregate and plant
For a given number of plants N, the monopolist's e�ective aggregate demand curve is DN . Dn = DN/N is the pro
rata plant demand curve. For either the plant or the �rm solution, the same pro�t-maximizing price Pm is found
along the associated demand curve.

2



Monopoly plant at monopolistic-competition equilibrium
In case of a monopoly plant the optimal solution is given by MC = MRn. In case of an individual �rm the demand
curve is dn, therefore the optimum is in H.

Monopolistic-competition equilibrium
s in the diagram represents a monopolistic-competition equilibrium. In this point each �rm is maximizing pro�t,
price is lower and output greater than in the monopoly case.

Representative �rm in monopolistic competition
In the long-run the representative �rm's price-output combination at L lies on the true pro rata demand curve Dn.
The additional long-run condition is that entry or exit takes place until the representative �rm earns zero pro�t (price
equals Average Cost ACn).
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1. Statement. Under monopolistic competition, aggregate output is greater and price is lower than under
multiplant monopoly. But the number of independent �rms under monopolistic competition, each o�ering its
own unique variety, could be either larger or smaller than the pro�t-maximizing number of varieties o�ered by
a monopolist producer. Thus, though consumers bene�t from a lower price under monopolistic competition,
they may or may enjoy not a better assortment of varieties.

Product type Early 1970s Late 1990s

Vehicle models 140 260
Vehicle styles 654 1212
Personal computer models 0 400
Software titles 0 250000
Websites 0 4000000+
Movie releases 267 458
Airports 11261 18292
Amusement parks 362 1174
McDonald's menu items 13 43
National soft drink brands 20 87
Milk types 4 19
Levi's jeans styles 41 70
Running shoe styles 5 285
Women's hosiery styles 5 90
Contact lens types 1 36
Bicycle types 8 31

Source: Hirshleifer et al., 2009, 358.

Location (spatial) model:

• Hotelling-model (one-dimensional, linear product di�erentiation, �xed number of participants)

� Products di�er in only one dimension (extendable to many dimensions): it can be the dimension
of geographic location or a dimension of product characteristics (e.g. sweetness).

� Linear city model: One single street with given length

∗ Consumers are identical, their distribution is �at
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∗ 2 shops

∗ The product is homogenous except location, i.e. every consumer buys from the cheaper shop
taking into consideration transportation costs.

∗ If price is �xed: the location of the two shops is determinative, there is Nash-equilibrium on
the set of location-strategies (both shops locate itself in the middle)

∗ If location is �xed: the Bertrand-equilibrium of pricing can be determined, there is Nash-
equilibrium on the set of location-strategies (on condition that companies are not too close to
each other). Price will be equal to marginal cost only if products are perfectly homogeneous
(the two shops are situated in the same place). Di�erentiation gets signi�cant market power
to the �rms!

∗ If location and price can vary: there is no equilibrium.

• Salop-model (one-dimensional, circular product di�erentiation, �xed number of participants)

Strategic behavior

Possible strategies

2. De�nition. Strategic behavior: If the company tries to increase his pro�t through the change of partici-
pants' supposition and/or the forms of market structure.

1. Note. Strategic behavior is an anti-competition practice if it is aimed at restricting competition.

• Cartel

• Predatory behavior (pricing, quantity)

• R&D, Innovations

• Contract connections

• Etc.

Collusion

Kinked demand curve: Nonidentical products

Suppose the �rm currently produces output q̄ at price P̄ . If the �rm cuts its price, the other oligopolists will
meet the price reduction, so the price cutter's sales gain will be small. If the �rm raises price, the others will
not follow the increase and the sales loss will be large. These assumptions de�ne a kink in the �rm's demand
curve d that is associated with a vertical jump in the Marginal Revenue curve MR. The equilibrium price
will be relatively stable, because even after small changes in the demand and cost curves, the MC curve
likely continues to cut through the vertical jump of the MR curve.
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Price changes for Canadian daily newspapers

Average time between
changes (mos.) Average price change (%)

Category M* O* M* O*

Single copy 40.5 41.8 26.2 29.0
Weekly carrier 21.9 25.9 13.1 16.6
Carrier 22.0 29.0 12.8 16.3
Dealer 37.1 42.0 25.5 30.2
Mail rate 21.9 26.6 20.5 28.0

* M = monopoly, O = oligopoly
Source: Hirshleifer et al., 2009, 394.

Retail food prices in Sweden

Number of stores Median price

1 103.9
2 102.9
3 101.8
4 101.7
5 100.8
. . . . . .
10 97.8
15 96.3
20 93.2

Source: Hirshleifer et al., 2009, 396.

• Pro�t of the ith �rm if he is a participant of a cartel: πk
i

• Pro�t of the ith �rm if he is the only one breaking the agreement (cheater): πcs
i

• Pro�t of the ith �rm if both �rms break the agreement: πN
i

• Pro�t of the ith �rm if under Cournot�Nash-equilibrium: πC
i

Single cartel-agreement payo� matrix:
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cooperate cheat

cooperate πk
1 , π

k
2 πk

1 , π
cs
2

cheat πcs
1 , π

k
2 πN

1 , π
N
2

3. De�nition. Trigger strategy: cooperation at the �rst play, then choosing always the previous strategy of
the competitor (if he cooperates then cooperation; if he cheats then there is no cooperation). A player using a
trigger strategy initially cooperates but punishes the opponent if a certain level of defection (i.e., the trigger)
is observed.

Payo� matrix of �nitely repeated cartel-agreement game:

cooperate cheat

cooperate πk
1 , π

k
2 πk

1 , π
cs
2

cheat πcs
1 , π

k
2 πC

1 , π
C
2

Potentially in�nitely repeated cartel-agreement game:

• Discount rate: R

• The probability of continuing the game in the next period: ρ

• Present value of the ith �rm's pro�t under cartel:

PV (πk
i ) = πk

i + ρRπk
i + ρ2R2πk

i + ρ3R3πk
i + . . . =

πk
i

(1− ρR)

• Present value of the ith �rm's pro�t if he is the only cheater in the pre-period and the others cooperate:

PV (πcs
i ) = πcs

i + ρRπC
i + ρ2R2πC

i + ρ3R3πC
i + . . . =

= πcs
i +

ρRπC
i

(1− ρR)

2. Note. If the �rm is a cheater, the most bene�ciary is to cheat in the �rst period!

• Present value of the ith �rm's pro�t under Cournot�Nash equilibrium:

PV (πC
i ) = πC

i + ρRπC
i + ρ2R2πC

i + ρ3R3πC
i + . . . =

πC
i

(1− ρR)

2. Statement. It is worth to cooperate if PV (πk
i ) > PV (πcs

i ), i.e.

πk
i

(1− ρR)
> πcs

i +
ρRπC

i

(1− ρR)
,

ρR >
πcs
i − πk

i

πcs
i − πC

i

Exercise: Collusion (Cournot-duopoly):

D(p) = 500−Q

Ci(qi) = 20qi + q2i + 20
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Predatory behavior

E.g. predatory price cutting
Suppose that a monopoly faces a demand D(p) = 16− p. Its cost function is C(q) = 40q − 12q2 + q3.
Let's de�ne prices applied by the monopoly under normal conditions (without strategy) and predatory

behavior if potential entrants have identical cost functions (and supposing that the entrant assumes: the
inner �rm doesn't change his output after the entering)!

1. Price without strategy

MR = MC

16− 2q = 40− 24q + 3q2

q = 6, p = 16− 6 = 10

2. Predatory price cutting
The �rm within the market sets such price and quantity under which the potential new entrant would

gain zero pro�t. AC touches the residual demand curve of the entrant (their slope is identical)
Slope of the residual demand curve = slope of the market demand curve = −1

AC = 40− 12q + q2

dAC
dq = 2q − 12 = −1 from that qe = 5, 5; p = AC(5, 5) = 4, 25 Under this price, demand equals 16− 4, 25 =

11, 75; qi = 11, 75− 5, 5 = 6, 25, Predatory price: p∗ = 9, 75
E.g. predatory price cutting
Cost function of a single monopoly on the market: C(Q) = 40Q. Cost function of a potential entrant:

C(q) = 100 + 40q (100 is the cost of entering the market.) Inverse function of market demand: p =
100− (Q+ q).

What level of monopoly output can keep away the potential entrant?
Pro�t of the potential entrant:

[100− (Q+ q)] q − (100 + 40q)→ max
q

60−Q− 2q = 0

Optimal output of the entrant as the function of the monopoly's output (reaction curve):

q = 30− 0, 5Q

The monopoly sets the level of Q as the entrant realizes zero pro�t:

[100− (Q+ q)] q − (100 + 40q) = 0

Substituting the reaction function
800− 30Q+ 0, 25Q2 = 0

(Q1 = 80, q1 = −10)

Q2 = 40, q2 = 10, p = 50

Then the pro�t of the entrant:

10 ∗ 50− (100 + 40 ∗ 10) = 500− 500 = 0

E.g.

• Pressing prices on the ICT market

• Market opening (2002): the company possessing an individual network must ensure linkage to callings
of alternative service providers. 'Price should be based on costs', but MATÁV has made long-term
contracts about linking-fees yet before accepting o�cial prices.
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• Retail-market: tari� plans of business subscribers

• Wholesale-market: linkage service which is necessary to provide retail-market services

• January�July of 2002: Linkage fee > MATÁV charges > costs of MATÁV network maintenance

• Negative price-gap

• Providing services was not pro�table for retail competitors.

• Aim: moving wholesale market power into the retail-market and dropping out competitors, prevention
of new entrants (pressing prices). Achieving this, only a part of the pro�t had been sacri�ced but
MATÁV didn't realize signi�cant losses.

• Competition Council (Vj-100/2002/72): 70 million HUF penalty fee. Although the examined period
is short, due to the start of market opening the activity has restrictive e�ects.

Predatory behavior based on technology

E.g. investments aimed at reducing production costs
Firm A produces during two periods. In both periods the inverse demand towards the certain product

is:
D−1 = p = 74− 9q

Cost of �rm A in the �rst period:
C(q) = 15 + 20q

In the second period �rm B � having the same costs as �rm A � wants to enter the market. If he succeeds,
Cournot-duopoly will exist in the industry. Asymmetry of the two �rms originates in �rm A's capability of
spending on R&D: if he spends 63,5 dollars on R&D then his marginal cost decreases to 2. Interest rate is
10%.

• Is it worth to spend on R&D for �rm A?

• Does �rm B enter the market?

Payo�s of possible outcomes:
Firm A doesn't spend on R&D, �rm B doesn't enter:
Firm A is a monopoly during both periods:

MC = MR

20 = 74− 18q

q = 3; p = 47

�rm A's pro�t in both periods: 66 (�rm B's pro�t in both periods: 0)
Firm A spends on R&D, B doesn't enter.
Firm A's pro�t:
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1st period: 66 − 63, 5 = 2, 5 2nd period: MC = 2; 74 − 18q = 2, q = 4; p = 38; Pro�t = 129 (�rm B's
pro�t in both periods: 0)

Firm A doesn't spend on R&D, �rm B enters:
1st period:
Firm A's pro�t: 66, �rm B's pro�t: 0
2nd period:
Symmetric Cournot-duopoly exists: Reaction curves: qA = 3− qB/2; qB = 3− qA/2

qA = qB = 2; p = 38

Pro�t of both �rms: 21.
Firm A spends on R&D, B enters.
1st period: �rm A's pro�t: 2,5 �rm B's pro�t: 0
2nd period:
Asymmetric Cournot-duopoly exists:

(MCA = 2;MCB = 20)

Reaction curves: qA = 4− qB/2; qB = 3− qA/2

qA = 3, 33; qB = 1, 33; p = 32

Firm A's pro�t: 85, �rm B's pro�t: 1.
Let's draw up the extensive form of the game and �nd the equilibrium!
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