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Note: that !  is a measure of substitutability 
-! If !  = 0, products are not substitutes 
-! If !  = 1, products are perfect substitutes 

Note: 
-! Quasi-linear  =>  no income effects 
-! Quadratic  =>  linear demand functions 
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Note: 
-! To find market demand, we first need to 
     derive direct demand of representative 
     consumer 
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Inverse	demand	of	representative	consumer
p1 =α − x1 −σ ⋅x2
p2 =α − x2 −σ ⋅x1
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Note: 
-! To find market inverse demand, we  
     need to take the inverse again 
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Firm profit

π i q1,...,qn( ) = pi q1,...,qn( ) ⋅qi − ci ⋅qi + F[ ]

Insert (inverse) demand

π i q1,...,qn( ) = α − 1
m qi −σ 1

m qj
j≠i
∑⎛

⎝⎜
⎞

⎠⎟
⋅qi − ci ⋅qi + F[ ]
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First order condition
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Rewrite best replies
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Equilibr ium quantity

q = m⋅ α − c
2+ n−1( )σ

= m⋅ α − c( ) ⋅λ

λ n,σ( ) ≡ 1
2+ n−1( )σ
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Equilibr ium pr ice

p = ! " 1
m q" # 1

m n" 1( )q

p = $ %! + 1" $( )%c

$ n,#( ) &
1

2+ n" 1( )#
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What happens to pr ice if more firms enter  the market?

p = ! n( )" + 1# ! n( )( )c

! n( ) =
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2 + n #1( )$

%p
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! * = p* " c( )q* " F = m
# " c( )2

2 + n " 1( )$( )2 " F
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Equilibr ium profit as function of concentration

! * = m
" # c( )2

2 + n #1( )$( )2 # F

! * n( )
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Equilibr ium profit as function of concentration

! * = m
" # c( )2

2 + n #1( )$( )2
# F

n 

" * 

K 
entry cost 

n* ! * n( )
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Entry condition

! * = m
" # c( )2

2 + n #1( )$( )2 # F = K

Solve for n

n = #
2 # $

$
+

" # c
$

m
K + F
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Entry condition

π * = m
α − c( )2

2 + n −1( )σ( )2 − F = K

Solve for n

n = −
2− σ
σ

+
α − c
σ

m
K + F
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Step by step

m
! " c( )2

2 + n " 1( )#( )2 " F = K

m
! " c( )2

2 + n " 1( )#( )2 = K + F

! " c( )2 m
K + F

= 2 + n " 1( )#( )2

! " c( ) m
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= 2 + n " 1( )#
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#

m
K + F

"
2
#

= n " 1( )

n = "
2 " #

#
+

! " c
#

m
K + F
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Equilibrium number of firms

n = −
2− σ
σ

+
α − c
σ

m
K + F

m = market size

K = Entry cost

F = Fixed cost

σ = Degree of substitutability
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n* = !
2 ! "

"
+

# ! c
"

m
K + F

m 

n* Market size 
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! 

n* 
Result 3:  effect of product differentiation 
(Intensity of competition, given n) 

perf. 
subst. 

n* = !
2 ! "

"
+

# ! c
"

m
K + F
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Gross Consumer Surplus

CSGross = P z( )
0

Q*

! dz

N#)77''
+)*7A;%#'
7A#</A7'

p 

Q Q* 

Net Consumer Surplus

CSNet = P z( )
0

Q*

! dz" p Q*( )Q*

Z%&''
+)*7A;%#'
7A#</A7'

p 

Q Q* 

p* 
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Aggregate profit

! = p Q*( )Q* " cQ* " n F + K( )

Social welfare

W = CSNet + ! = P z( )
0

Q*

# dz" cQ* " n F + K( ) = CSGross " TC
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p 

Q Q* 

P(Q*) 

CS Q* n( )( ) = P z( )
0

Q* n( )

! dz

How does consumer surplus depend on n? 
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p 

Q Q* 

P(Q*) 

CS = P z( )
0

Q*

! dz

dCS
dn

=
"CS
"Q

"Q*

"n
= P Q*( ) "Q*

"n
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Social Welfare

W = P z( )
0

Q*

! dz" cQ* " F + K( )n

Socialy optimal number of firms

#W
#n

= p " c( ) #Q*

#n
" F + K( ) = 0
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Socialy optimal number of firms

p ! c( ) "Q*

"n
! F + K( ) = 0

Equilibr ium number of firms

p ! c( )Q*

n
! F + K( ) = 0

Comparison

Q*

n
>

"Q*

"n
#

1
n +1

m $ ! c( ) >
1

n +1( )2 m $ ! c( )

n 

K+F 

n* p ! c( )Q*

n

p ! c( ) "Q*

"n
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Market

# customers: m

# firms: n

Value of one unit: v

Customer only have time to visit one store: p* = v
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Bench mark: No advertising 

Customer select shop at random

Firm profit: ! = (m/ n)v " F

Entry: n* = (m#v) / F

Number of firms proportional to size of market

Extreme - no price competition
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Advertising game

Customer select shop in proportion to advertising

Firm profit: ! i   =  m
ri

R
"
#$

%
&'

v( k)ri ( F R= rj
j=1

n

*

Equilibr ium: ri
* =

n( 1
n2

m)v
k

Advertising cost increasing in size of market: Ki
* = k)ri

* =
n( 1
n2 )v"

#$
%
&'

)m
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Advertising game

Customer select shop in proportion to advertising

Firm profit: π i   =  m ri
R

⎛
⎝⎜

⎞
⎠⎟ v − k ⋅ri − F R = rj

j=1

n

∑

Equilibr ium: ri
* =

n −1
n2

m ⋅v
k

Advertising cost increasing in size of market: Ki
* = k ⋅ri

* =
n −1
n2 ⋅v⎛

⎝⎜
⎞
⎠⎟ ⋅m
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Advertising game

Customer select shop in proportion to advertising

Firm profit: ! i   =  m
ri

R
"
#$

%
&'

v( k)ri ( F R= rj
j=1

n

*

Equilibr ium: ri
* =

n( 1
n2

m)v
k

Advertising cost increasing in size of market: Ki
* = k)ri

* =
n( 1
n2

)v"
#$

%
&'

)m
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Entry 

Profit: ! i
* =

m"v
n2 # F

Entry: n* =
m"v
F

Number of firms increases less than proportional to size of market
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