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Abstract: Oligopoly is a market situation where there are a small number of bidders (at least two) of a good
non-substituent and a sufficient number of consumers. The paper analyses the Stackelberg model for a leader
of production and many satellites. There are obtained the equilibrium productions, maximum profits and sales
price where one of the company is the leader of quantity, and other satellites. There are also survey the
situations where the firm based on its marginal cost of production can effectively take the lead of production.
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1 Introduction

Oligopoly is a market situation where there are a small number of bidders (at least two) of a good non-
substituent and a sufficient number of consumers. Oligopoly composed of two producers called
duopoly.

Considering any number of competing firms producing the same normal good, is interesting the analysis of
each activity in response to the activity of other companies.

Each of them when it sets the production and the sale price will be considered the productions and prices
of other firms. If one of the companies will settle the price or the quantity produced, the other adjusting
after it, then the price will be called leader of price or leader of production, the others called price
satellites or production satellites.

2 The Stackelberg Model for a Leader of Production and Many Satellites

Consider now m firms F;, i=1,m, a function of price: p(Q)=a-bQ, a,b>0 and the total cost of

production TCi=a,Q, i=1,m, where a; is the marginal cost of firm F;.
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Consider now that the company F is a leader of production, where s=1,m is fixed. It sets at a given
time a production Q.

Considering a certain satellite F, it will establish a production that will seek to maximize its profit but
at the same time it will take into account the production of the leader which will influence the selling

price of the product. Therefore, let the firm Fy, k=1,m , k=s reaction function:

Q=f(Q,),i=1m, i»s

The leader’s profit F is through price, a function of both its production and those of satellites:
Hs( 1""’Qm): p(lest _o“st
i=1

Taking into account the reaction functions of satellites: Q=f; (QS), i=1,m, izs follows:

HS(QS): p Qs +§l:fi (Qs) Qs _O('st

i#s

The profit of a satellite Fy, k=s is:
m
Hk( 1,---,Qm)=p(ZQiJQk — oy Qy, ks
i=1

The condition of profit maximization of the leader F; is:

oI, (Qs)

P =a-b 2Q5+Qsifil(Qs)+ifi(Qs) —OLSZO
Qs i=1 i=1

i#S i#s

and for satellite Fy:

ank(Ql""’Qm)Za—b(Qk +§:Qij_ak =0, k=1, m , ks
0Qy i=1

In conditions that the production of the company F; is given, we have the system of equations:

Qk +ZQ| = a_bak _Qsl k:]-v_ml kis
i=1

i#£S

8=% _(m-1)Q, from where:

Adding the resulting m-1 relationships: > Q; +(m-13Q; =Y
s e
(m_l)a_kz‘iak
$ s m-1
ZQi: : - Qs-
i=1

mb m

i£s

Substituting in the above formula, we find that:
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a—moy + .oy
i=1
Q, :fk(Qs):—b'ﬂ—iQS - the reaction function of F, to Fg, k=1, m , ks
m m

Substituting in the condition of profit maximization of the leader, follows:

m
a—mog + Y.
i1

N

the satellite production of Fy being:

- S k=1,m, ks
Qu 2mb

But now, the condition that F, be really production leader returns to: Q;>Q, , k=1,m, k=s that is:

m m
a—mog + Y. a+m(as—2ak)+2ai

i-1 i-1
SEEEEEN 72 k=1,m, k#s
2b 2mb

which finally leads to:

(m-Da+(m-1)3 o + 2moy,
i=1

- i#s

%= m(m+1)

ks

Therefore, the marginal cost of F; will be higher limited to:

(m-Da+(m-1)3 o + 2mo
i=1

_ . i#s

supas= i m(m+1)

(m—l)a+(m2 +1)c |

m(m+1)

If ai<c - constant, i=1,m , i=s resulting from the above: a <

Following these considerations, in order that the company F¢ to maintain or to assume leadership role
it is necessary that its marginal cost is higher limited by supas.

The maximum profits of the firms will be:

m
a—mag + Y o4

H:(QI""’Q;)zp[iQ?jQ:—ast =

4mb
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m

a+mog — 20, )+ o

i=1
1, Q,.. o 7 k=1m,kss
(@in)=0{ Tl Joi-as0i s
The condition that the profit leader be higher than that of any satellite returns to:
2 2
a—mo, + . o a+m(o, — 20, )+ o
i=1 i
i#s > i#s
4mb 4m?b
from where:
m m
a(\/E+1)— 2ma, +(\/ﬁ +1)ZOLi a(\/ﬁ—l)+ 2mo, +(\/ﬁ—1)z o
o, < minmin s Izs
k=Lm m(\/ﬁ —1) m(\/ﬁ +1)

Therefore, the marginal cost of the leader must satisfy the condition imposed by the upper limit supos
and the expression above, otherwise the company is not leading amount or if in affirmative case
doesn’t have a higher maximum profit than the one of the satellites.

For two companies Fs and F, (m=2) the condition that the maximum profit of the leader be higher than
that of the satellite becomes:

[ a2 +1)+ (V2 -3k, aly2 )(m)ak]

2(V2 -1 2(V2 +1)
: a(\/E +1)+ (\/E—S)a a(ﬁ—1)+ (\/E +3)cx . : .
The requirement that 2(\/5 1) k < 2(\/5”) k is equivalent with a<a,.
Therefore, if: a<a, we have: o< (\/Eﬂ()j_(‘/_) 3)(1 and if: a>a, follows that:

o Sa(\/E ) ( 2+3)cxk<
) 2(\/§+1)

Returning to the case of the m firms the selling price is:

a+ma, + iai
i=1
p*: p(z QTJ = ™ 30

2m

From here, it follows:
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Therefore, a change in the marginal cost of the leader with an amount ¢, will lead to a change in price

m-1 ¢
e<—.
2m 2

g and a change of all others will change by an amount

Returning to the situation of the two companies Fs and F, the condition that F be leader was:

a+Sa,
*ST6

It is possible that none of the companies can not be a leader? It should, in this case that o > a+ooy

a+5a

and o, > s that is:

6o, —5a, >a
6o, —50 > a

Considering the straight lines: 6o, —50, —a=0 and 6a, —5a, —a =0 we get the situation in Figure
1:

O

Zona in care niciuna dintre

/ firme nu poate fi lider

D

Zona in care lider este Fy

O

Zona in care oricare dintre
firme poate fi lider

Figure 1.

Therefore, when a firm's marginal cost is sufficiently large relative to the other, it can not take the
lead. If the two firms have marginal costs comparable to each other, but large enough, none can
assume leadership, the reverse situation being when the marginal costs are low enough, the two
companies being able to assume each leadership role.
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