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The general set-up:
P(q) = a− bq and Q(p) = a−p

b ;
2 firms with Ci (qi ) = cqi , ∀i = 1, 2.

Strategic interaction:
price competition (Bertrand model);
quantity competition (Cournot model).

Common elements:
profit maximization;
simultaneous choices;
clearing market price.
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Firms’ maximization problem:
Maxpi (pi − c)qi (pi ) where:

qi (pi ) = Q(pi ) if pi < pj ;
qi (pi ) =

Q(pi )
2 if pi = pj ;

qi (pi ) = 0 if pi > pj .

Strategic analysis:
firms’ reaction functions are (weakly) upward-sloping;
both firms set pi = c (equilibrium in weakly dominated
strategies);
every firm produces qi = a−c

2b ;
paradox: the strategic outcome of the duopoly resembles
perfect competition: πi = 0.
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Firms’ maximization problem:

Maxqi (a− bqi − bqj )qi − cqi

and the first order conditions are:

qi (qj ) =
a− c − bqj

2b
, ∀i , j = 1,2; i 6= j

Strategic analysis:
firms’ reaction functions are downward-sloping;
both firms produce qi = a−c

3b and the associated market
price is p = a+2c

3 ;
at the market price any unit is charged a mark-up
p − c = a−c

3 ;

consequently πi = (a−c)2

9b .
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In case of quantity competition firm i maximization
problem is:

maxqi (a− bqi − dqj − ci )qi

deriving we obtain the following best response functions:

qi (qj ) =
a− ci − dqj

2b
∀i , j = 1,2i 6= j .

It is worth noting that:
if d > 0 then quantities can be said strategic substitutes:
indeed, strategic choices move in opposite directions;
if d < 0 then quantities can be said strategic complements:
indeed, strategic choices move in the same direction.

Solving the system given by the 2 FOCs we obtain the
following equilibrium quantities and prices (ci = 0):

qC
i =

a
2b + d

pC
i = bqC

i
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Comparing equilibrium prices in the two cases we obtain:

pC
i − pB

i =
ab

2b + d
− a(b − d)

2b − d
=

ad2

4b2 − d2 > 0.

Hence:
price competition always lead to lower prices than quantity
competition;
if d/b → 0 then the price difference turns to 0;
if d > 0 firms’ profit are higher under quantity competition;
if d < 0 firms’ profit are higher under price competition.

What is the appropriate modelling choice?:
price competition appears to be the appropriate choice in
case of unlimited capacity or when prices are more rigid in
the short run than quantities;
quantity competition may be more appropriate in case of
limited capacities;
technological progress may change the appropriate model
for a given sector.
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The Hotelling model

The general set-up:
2 firms are located at the extreme points of the [0, 1]
interval;
c is their common and constant marginal cost;
consumers are uniformly distributed on the unit interval.

The utility of a consumer located at x and buying from i is:

U = r − τ |li − x | − pi ,

where r is the (homogeneous) gross utility of consuming
one unit of the product;
li and pi are the location and the price of firm i ;
τ can be interpreted as a measure of product differentiation;
given a pair of prices (p1, p2) it is possible to identify the
"indifferent" consumer:

x̂ =
1
2

+
p2 − p1

2τ
,

all consumers to the left (right) of x̂ prefer the product of
firm 1(2).
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The utility of a consumer located at x and buying from i is:

U = r − τ |li − x | − pi ,

where r is the (homogeneous) gross utility of consuming
one unit of the product;
li and pi are the location and the price of firm i ;
τ can be interpreted as a measure of product differentiation;
given a pair of prices (p1, p2) it is possible to identify the
"indifferent" consumer:

x̂ =
1
2

+
p2 − p1

2τ
,

all consumers to the left (right) of x̂ prefer the product of
firm 1(2).
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Price competition with exogenous locations

Firms’ maximization problem is:

Maxpi (pi − c)

(
1
2

+
pj − pi

2τ

)
,

Rearranging the FOCs we obtain the following reaction
functions:

pi (pj ) =
c + τ + pj

2
,

therefore prices can be said strategic complements.
Solving the system given by the two reaction functions we
obtain the following equilibrium prices:

pi = pj = c + τ

This result shows that the higher τ the higher the
price-cost margin of firms in equilibrium, and
consequently, the higher their market power.
Some further observations:

consumers’ participation decision;
firms with different costs (or product with different quality).
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Spatial competition with exogenous prices

Assume now that prices are equal and exogenously given
and that firms compete choosing their location;
for any pair of locations (l1, l2) with l1 < l2 the "indifferent"
consumer is:

x̂ =
l1 + l2

2
,

all consumers to the left (right) of x̂ buy from firm 1 (2).
The profit of a generic firm i is:

π(li , lj ) =

 (p̄ − c) (li + lj )/2 if li < lj ,
(p̄ − c) /2 if li = lj ,

(p̄ − c) [1− (li + lj )/2] if li > lj .
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Spatial competition: results

Minimum differentiation result:
it is possible to derive that the unique Nash equilibrium has
the property that both firms locate to the centre:
l1 = l2 = 1/2;
in this set-up although firms can differentiate their products,
they choose not to.

Some further observations:
optimal locations from a social point of view;
result not robust to the increase in the number of
competitors.
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The linear Hotelling model

We analyze a two-stage model:
at the first stage firms simultaneously choose their location;
at the second stage they simultaneously set prices.

Linear transportation costs: t(|x − li |) = τ |x − li |
this game does not have any (subgame perfect) Nash
equilibrium;
indeed, for the whole range of locations in which a price
equilibrium exists, there is a tendency to move closer;
however, if locations are too close a price equilibrium does
not exist;
this result is known as "instability in competition": in this
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Quadratic transportation costs: t(|x − li |) = τ(x − li )2

The price setting stage:
given two locations l1, l2 the indifferent consumer is:

x̂(p1, p2) =
l1 + l2

2
− p1 − p2

2τ(l2 − l1)
, (1)

firms’ maximization problem at the second stage:

Maxp1 (p1 − c)x̂(p1, p2), (2)

Maxp2 (p2 − c) (1− x̂(p1, p2)) . (3)

Solving the system given by the 2 FOCs we obtain the
following equilibrium prices:

p∗
1 (l1, l2) = c + τ(l2 − l1)(2 + l1 + l2)/3, (4)

p∗
2 (l1, l2) = c + τ(l2 − l1)(4− l1 − l2)/3. (5)

it is worth noting that prices converge to c when the
interfirm distance goes to 0.
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Substituting (4) and (5) in (1) we get:

x̂(l1, l2) =
2 + l1 + l2

6
, (6)

Consequently, substituting (6) in (2) and (3), and assuming
wlog that l1 ≤ l2 we have the second stage profits:

π̂1(l1, l2) = τ(l2 − l1)(2 + l1 + l2)2/18,

π̂2(l1, l2) = τ(l2 − l1)(4− l1 − l2)2/18.
Note that:

∂π̂1/∂l1 < 0∀l1 ∈ [0, l2), and
∂π̂2/∂l2 > 0∀l2 ∈ (l1, 1].

Therefore, if firm locations are confined to the unit interval,
then in the unique subgame perfect equilibrium firms
choose l∗1 = 0 and l∗2 = 1 (maximal differentiation).
In general in this kind of model the equilibrium is
characterized by the trade-off between the competition
effect and the market size effect.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 14 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation
The Hotelling model

Price competition

Spatial competition/1

Spatial competition/2

The linear Hotelling model

The quadratic Hotelling
model/1

The quadratic Hotelling
model/2

Vertical
differentiation

Horizontal differentiation The quadratic Hotelling model/2

The quadratic Hotelling model/2

Substituting (4) and (5) in (1) we get:

x̂(l1, l2) =
2 + l1 + l2

6
, (6)

Consequently, substituting (6) in (2) and (3), and assuming
wlog that l1 ≤ l2 we have the second stage profits:

π̂1(l1, l2) = τ(l2 − l1)(2 + l1 + l2)2/18,

π̂2(l1, l2) = τ(l2 − l1)(4− l1 − l2)2/18.
Note that:

∂π̂1/∂l1 < 0∀l1 ∈ [0, l2), and
∂π̂2/∂l2 > 0∀l2 ∈ (l1, 1].

Therefore, if firm locations are confined to the unit interval,
then in the unique subgame perfect equilibrium firms
choose l∗1 = 0 and l∗2 = 1 (maximal differentiation).
In general in this kind of model the equilibrium is
characterized by the trade-off between the competition
effect and the market size effect.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 14 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation
The Hotelling model

Price competition

Spatial competition/1

Spatial competition/2

The linear Hotelling model

The quadratic Hotelling
model/1

The quadratic Hotelling
model/2

Vertical
differentiation

Horizontal differentiation The quadratic Hotelling model/2

The quadratic Hotelling model/2

Substituting (4) and (5) in (1) we get:

x̂(l1, l2) =
2 + l1 + l2

6
, (6)

Consequently, substituting (6) in (2) and (3), and assuming
wlog that l1 ≤ l2 we have the second stage profits:

π̂1(l1, l2) = τ(l2 − l1)(2 + l1 + l2)2/18,

π̂2(l1, l2) = τ(l2 − l1)(4− l1 − l2)2/18.
Note that:

∂π̂1/∂l1 < 0∀l1 ∈ [0, l2), and
∂π̂2/∂l2 > 0∀l2 ∈ (l1, 1].

Therefore, if firm locations are confined to the unit interval,
then in the unique subgame perfect equilibrium firms
choose l∗1 = 0 and l∗2 = 1 (maximal differentiation).
In general in this kind of model the equilibrium is
characterized by the trade-off between the competition
effect and the market size effect.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 14 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation
The Hotelling model

Price competition

Spatial competition/1

Spatial competition/2

The linear Hotelling model

The quadratic Hotelling
model/1

The quadratic Hotelling
model/2

Vertical
differentiation

Horizontal differentiation The quadratic Hotelling model/2

The quadratic Hotelling model/2

Substituting (4) and (5) in (1) we get:

x̂(l1, l2) =
2 + l1 + l2

6
, (6)

Consequently, substituting (6) in (2) and (3), and assuming
wlog that l1 ≤ l2 we have the second stage profits:

π̂1(l1, l2) = τ(l2 − l1)(2 + l1 + l2)2/18,

π̂2(l1, l2) = τ(l2 − l1)(4− l1 − l2)2/18.
Note that:

∂π̂1/∂l1 < 0∀l1 ∈ [0, l2), and
∂π̂2/∂l2 > 0∀l2 ∈ (l1, 1].

Therefore, if firm locations are confined to the unit interval,
then in the unique subgame perfect equilibrium firms
choose l∗1 = 0 and l∗2 = 1 (maximal differentiation).
In general in this kind of model the equilibrium is
characterized by the trade-off between the competition
effect and the market size effect.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 14 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation
The Hotelling model

Price competition

Spatial competition/1

Spatial competition/2

The linear Hotelling model

The quadratic Hotelling
model/1

The quadratic Hotelling
model/2

Vertical
differentiation

Horizontal differentiation The quadratic Hotelling model/2

The quadratic Hotelling model/2

Substituting (4) and (5) in (1) we get:

x̂(l1, l2) =
2 + l1 + l2

6
, (6)

Consequently, substituting (6) in (2) and (3), and assuming
wlog that l1 ≤ l2 we have the second stage profits:

π̂1(l1, l2) = τ(l2 − l1)(2 + l1 + l2)2/18,

π̂2(l1, l2) = τ(l2 − l1)(4− l1 − l2)2/18.
Note that:

∂π̂1/∂l1 < 0∀l1 ∈ [0, l2), and
∂π̂2/∂l2 > 0∀l2 ∈ (l1, 1].

Therefore, if firm locations are confined to the unit interval,
then in the unique subgame perfect equilibrium firms
choose l∗1 = 0 and l∗2 = 1 (maximal differentiation).
In general in this kind of model the equilibrium is
characterized by the trade-off between the competition
effect and the market size effect.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 14 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation
The Hotelling model

Price competition

Spatial competition/1

Spatial competition/2

The linear Hotelling model

The quadratic Hotelling
model/1

The quadratic Hotelling
model/2

Vertical
differentiation

Horizontal differentiation The quadratic Hotelling model/2

The quadratic Hotelling model/2

Substituting (4) and (5) in (1) we get:

x̂(l1, l2) =
2 + l1 + l2

6
, (6)

Consequently, substituting (6) in (2) and (3), and assuming
wlog that l1 ≤ l2 we have the second stage profits:

π̂1(l1, l2) = τ(l2 − l1)(2 + l1 + l2)2/18,

π̂2(l1, l2) = τ(l2 − l1)(4− l1 − l2)2/18.
Note that:

∂π̂1/∂l1 < 0∀l1 ∈ [0, l2), and
∂π̂2/∂l2 > 0∀l2 ∈ (l1, 1].

Therefore, if firm locations are confined to the unit interval,
then in the unique subgame perfect equilibrium firms
choose l∗1 = 0 and l∗2 = 1 (maximal differentiation).
In general in this kind of model the equilibrium is
characterized by the trade-off between the competition
effect and the market size effect.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 14 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation
The Hotelling model

Price competition

Spatial competition/1

Spatial competition/2

The linear Hotelling model

The quadratic Hotelling
model/1

The quadratic Hotelling
model/2

Vertical
differentiation

Horizontal differentiation The quadratic Hotelling model/2

The quadratic Hotelling model/2

Substituting (4) and (5) in (1) we get:

x̂(l1, l2) =
2 + l1 + l2

6
, (6)

Consequently, substituting (6) in (2) and (3), and assuming
wlog that l1 ≤ l2 we have the second stage profits:

π̂1(l1, l2) = τ(l2 − l1)(2 + l1 + l2)2/18,

π̂2(l1, l2) = τ(l2 − l1)(4− l1 − l2)2/18.
Note that:

∂π̂1/∂l1 < 0∀l1 ∈ [0, l2), and
∂π̂2/∂l2 > 0∀l2 ∈ (l1, 1].

Therefore, if firm locations are confined to the unit interval,
then in the unique subgame perfect equilibrium firms
choose l∗1 = 0 and l∗2 = 1 (maximal differentiation).
In general in this kind of model the equilibrium is
characterized by the trade-off between the competition
effect and the market size effect.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 14 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The general set-up

The general set-up

In this framework the utility function of a generic consumer
is:

vi = r + θsi − pi ,

where:
si ∈ [s, s̄] ⊂ <+ is the quality chosen by firm i
θ ∼U [θ, θ̄] is the willingness to pay for quality of consumers.

Firms are assumed to have the same constant marginal
cost of production independent of quality.
Two-stage model: firms first choose simultaneously the
quality of their product, and then set simultaneously the
associated prices.
Backward induction:

first we calculate the price equilibrium for two exogenously
given levels of quality s1 < s2;
then we solve for the quality equilibrium;
we assume that r is sufficiently high so to ensure complete
market coverage.

N. Doni and L.Filistrucchi University of Florence () Imperfect Competition and Product Differentiation November 2013 15 / 18



Imperfect
Competition and

Product
Differentiation

N. Doni and
L.Filistrucchi
University of

Florence

Duopoly with
homogeneous
products

Duopoly and product
differentiation

Horizontal
differentiation

Vertical
differentiation
The general set-up

The price equilibrium/1

The price equilibrium/2

The quality equilibrium

Vertical differentiation The price equilibrium/1

The price equilibrium/1

In this set-up the indifferent consumer is:

θ̂ =
p2 − p1

s2 − s1
,

consumers with θ higher (lower) than θ̂ buy the high (low)
quality product;
the two firms face the following maximization problems:

Maxp1p1

(
p2 − p1

s2 − s1
− θ
)
, Maxp2p2

(
θ̄ − p2 − p1

s2 − s1

)
. (7)

By the FOCs we can obtain the following best response
functions:

p1(p2) = [p2 − θ(s2 − s1)] /2, p2(p1) =
[
p1 + θ̄(s2 − s1)

]
/2;

prices are strategic complements at the second stage.
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Solving the system we obtain the following equilibrium
prices:

p∗
1 =

(
θ̄ − 2θ

)
(s2−s1)/3, p∗

2 =
(
2θ̄ − θ

)
(s2−s1)/3; (8)

these solutions hold only if θ̄ > 2θ; otherwise firm 1 cannot
make profit;
it is worth noting that:

both the equilibrium prices are increasing in the quality
difference: the higher the (vertical) product differentiation,
the higher the market power of both firms;
surprisingly, p∗

1 is decreasing in s1; a higher quality makes
firm 1 more attractive, but its ability to charge a premium is
reduced due to the increased competition.
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By substituting (8) in (7) we obtain the profit functions at
the first stage and firms’ maximization problems are:

Maxs1

(
θ̄ − 2θ

)2
(s2 − s1)/9, Maxs2

(
2θ̄ − θ

)2
(s2 − s1)/9;

Maximal differentiation: being π2 monotonically
increasing in s2 and π1 monotonically decreasing in s1 we
obtain that the Nash equilibrium of this game is s∗

1 = s and
s∗

2 = s̄:
coordination problems (sequential game?);
"extreme" result due to model specifications.

General message: vertical differentiation relax price
competition.
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increasing in s2 and π1 monotonically decreasing in s1 we
obtain that the Nash equilibrium of this game is s∗

1 = s and
s∗

2 = s̄:
coordination problems (sequential game?);
"extreme" result due to model specifications.

General message: vertical differentiation relax price
competition.
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