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· M(a-, af) = a
,
(c + an - 01)

L
= ca + da) - a

· Up(en , 02) = eg(c + en-se
2

·Les-az



How to construct the bust restance function ?
a = ? O is unknown.

If will be on input to the best response function
BR(12) = al . Objective-maximize un
f(x) = y

2

M (0, ) = (C+2)a -101 + 0

-

=-++re + e

240 230

f(u) =a +B + j AW
.

f(x) = 22 + B = 0

Ex =- t mox if d0
fi(x) = 250



us = - 2 + (+ ) = e

Eta=
BR(02) =2

2
For player 2 : Mp(an , 2) =-@e + ( +oloa

M2 = ouf = -zea+-

Etag =+
Br(e)= at

-
line

5
BR(0) = a

*

= Bri = C+
BRf(af) = ac -2 = BRz = =+
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Analytically :

La
= Exem

sitemorations
02 : E + Fon 2)

Substitute (21 in (1) : en = E +=(E)
El 2e=te!



(2) :

02 : Et EtT=
The Nosh equilibrium is (af

, 0) = (
,

c) .



CH3 : Nesh equilibrium - applications
·
divoidy : few firms.

·
Cournot

,
Bertrand

, Stackelberg .

competition if
à lo counot

,
decision = quantities

à la Bertrand
,
decision = price .

I Stockelberg : first mover
,
second mover.

cannot Model of digopoly.
Game · players : I firms with na

⑳opoly: n = 2

· Actions : the levels of production : PERT.
· poyoffs : The profits its. i=1

..
--

,
n



T =R -
TC

-WetelavenueHotecetarginal cat coin
TC = ((qi) =

eg for i = 1. 2.

of = 1 then (G) = c

if : = 2 then ((2) = 2

if Pi = 3 then ((3) = 3C

marginal cast : AC(9 : ) = $(2) - (H) = 22 - c = c

& ((b) - ((2) = 3 -
2 = c

.

Concentmarginal cost.

TR = PXQ Usually ,

consumers : demand function.



Classical demand function Q(P) = a - bB

limea demand function
I is the unit price

Q is the quantity demanded.

P
A Q = a -

bI

- ( bp = a - 9

- 67 - -
-
-Q(p)E)P = t-

"
Let E 2 and 1 = B
f fi then P = 1-BQ↑

in
N > Q inverse demand functionO

A
P(a) .

Consumers : are fastive



Players : the 2 firms - Maximise the profititi
T

: (9 ,9j)

Ti =
TR-TC

= Paqi - egi with Q = P + 92

956 .
3

.

1
. 2

. Duopoly ,

constant marginal cost , PQ) linear

Nosh equilibrium i= 1
,
2 Q = q + 92

P(Q) =
c

- Q

=
C

- q - 92 -

Th(919a) = P(Q(q1 - ca

= (a-91-92/91 - <91 if enfeed .

If 9 9272 ,
Firm 1 produces nothing

.



↑ (qui92) = 191-9-92-9
=

- q + (a - 92 - c)91
2

, 92 and care constant.

=
- 21 +--

E]= BR(q

BR(92):E if GEd-&
O if 927d-c

BR
= (92) = at

Firma
: Talen . Pe) = Palea-c9a



= ( - qn - 92)92 - 192

= 292-9192-922 - ca

= -q + ( - qn - 492

= -292+--

E 92 = En = Bracel

Bracel
- [ quid

O otherwise .

At equilibrium ,
we must observe

q = BR
, (p) 92 = BRq(q) .



(91
=(( - x - 29 G)

92 : E(-1) - En (2)

(2) in (1) : & = 1(-1) - (1-2) -E)
Et 29 = 1(-1) .

cq =4
Herce &2 = d

Exercise58 .1.



From dropely to digopoly.

n firms , elidentials. -Symetricgome
M

Q= Pi P(Q) = 2
-
Q

= 2 -

q - 92 ----- qn

h(Q) = P(a(q1 - cq
= 291-9-9192 = 9193-- - PM - 191

↓ 9-c ,
c all Instant .

= 2-291-92-93----qn-l
We know that the gome is symetric ,

at equilibrium



9 = q = --
= q = q

*A
Hence Q = ma

(1) : 2 - 91 - (1 + 92 + - -
- + qm) - c = 0 .

et equilibrium :

a - pt - mqt - c = 0

E) d -
c = qf(m + 1)

Et q=
Atequilibrium : Q= mpt=

-Q*p

lim Pa
*)=le to

m -> + A



= 0 + c
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3
.
2 .
Bertrand's model of aligapoly.

Duopoly n= 2 homogeneous good
competition with prices
Qi(Pi , Pj) itj the classical demand function

to firm i = 1
,
2

.

i
& if P Pa

Q(p ,
Pf) = = Q(p) if Pr = P2 = P

Q(P) if In PC .

marginal cost is constant = c



Clam : only one Nath equilibrium : pf = pe
*

= c.

· If Pi/Pj) c : I can increase it byhooring
PE (C ; Pj) ie : Pj > Pic .

· if Pi = ij) C
: I can increase iti by choosing

:= &(dpi-Q(i) .
Pr(c ; Pj) .

ae Té = &(P) pi-CQPi) -

-

· If Pi > Pj= I can increase its pjxc with <pe
-

Ti = 0
. Hj= and itj 30

.

Conclusion : As soon as a price P is groter than c then

the other firm hason incentive to underprice (Pj = Pi)
to increase

j
.



Let's construct the best response function for firm 1
We need to imagine all possible is :

PfXC Pr = C Pr >

BRelie) : Pr = c in = c =P2 - E

ou P > P2 E = 0
,
01t

Whenis very large ,
what is the best response for firm 1

.

Pt is the monopoly price.

Suffore that. the inverse demand function is P(Q) = a - Q

Tr = P(a) xa = (a -
a)a = ea

-

22

TC = cQ

T = 2Q -

Q2
-
cQ

=a -20-c=



P(Q
* ) = a -

at = a -- = a
Pr

n

Big Profe

monopolit ....... BR1 .

-

prich
↑

BRA -

↑

B 2 =

=
↑

!
All ↑ Pa
C I monopoly

price

Const or Bertrand ? counot = competition with quantifies

dipict better situations where quantities are difficult to adjust
# : sil

, agricultural . /Bertrand if quantifiesde rsy to adjust



3.3 . Hotelling's model. Horizontal differenciation.

~stante.
1920 vS. Vertical -

NAa
- beach

A -

O 1
-> sice-hear

sollens

xi
consumers ~ Uto ; 1].

-
eah consumer want to buy one and only one is ceem.

-
each citizen votes for only one candidate.

⑦ competition on location

· dropoly : A and i.

· citizen ~Ul0 ;D] D = distance



· cost of travelling = ceX : going from o to t

will cost c.t
,
with ortB.

·mes buy from the nearest firm.
-

· PA = Pi

&

· -PO10--
travel coctio to A = c · t

· to B = c (D-t) .

Because It = <(D-t) -> A buye from A.

① ⑳-
O

B
-

O is
i has on incentive to get co to A



-
& D

A gets on incentive to get closer to B-

· There is no Noh equilibrism whe firms are located at

different flaces.
. Is there any NE where both firms are located

elsewhere then D/2?

D/2
d h = B

I In

They both get D/2 clients ·
It's not a NE .

DI2

oB
I

D

By deviding ,

is gets more then D/2 clients.



The only NE is A = B = P/2
. They both locate at D/2.

② competition on prices (fixed location (


