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Introduction

 In awide variety of markets firms compete sequentially

- ~(lone firm makes a move
* new product
e advertising

) — second firms sees this move and responds

“These arg dynamic games

Il =_'may create a first-mover advantage
— or may ] j/e a second-mover advantage 4
—-may,also gllow early |‘nover to preempt the market

. 'CarLgenéra1te very dlfferent equmbrla from
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i Stackelberg

. Jriterpret first in terms of Cournot

* | Firms choose outputs sequentially
— leader sets output first, and visibly
| | =._follower then sets output '

The firm movmg first has a leadership advantage

Ty "=#car antlolpate the follower’s actions
— ‘can therel:Nre manipulate the follower

[

“» For this towork the|leader must be able to comimit to its

--lchaice of output | AL

. SIrate llC ommltment has value- i el
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Stackelberg equilibrium
.. Assume that there are two firms with identical

products

Marginal cost for each firmis c

*jpFirm 1 is'the market leader and chooses g,

o It Knows how firm 2 will react and maximizes
P [q1+R2 (q1)] g1 - cql

¢/ Which giij the condition

- 3 dP ag, |
+ P+l So|[L+Rig ) —P+q1[dQH1+6qj=cl
3 Ifdemand sllnear (P=A-B.Q=A-B(q.* qz) the_
I%fld i:gamam O -HFNI2/16T ~ = el ’EI i
P=(A- Bql) e G
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‘arginal revenue 2

arninal ~rngt

: S ThIS IS flrm 2’

A-B best re
( %) £.~. Butfirm 1 knows

: Firm 1 knows that
From earlier example we know this is howifiria

that this is the monopoly output. This is an Wil _
Important result. The Stackelberg leader . Sofirm1can
chooses the same output as a monopolist would. anticipate firm 2’s
But firm 2 is not excluded from the market reaction
aarginal revenue
with marginal cost

) o A A

N _l

¥ -4 (
. P=(A%*()/2—-(Bq,/2 I q1S equation
. Marginal re\éen“ue for firm L. is: > for vowaut g, N
MR, =(A + c)/b - Bql e e s T
b W%
(A}c)lzl't%q"' metabdi Ty, 150
sg* = (A-c)2~ Tg*,=(A-c)4B ot
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Stackelberg equilibrp
Aggregate output is 3(A-c)/4B
So the equilibrium price is (A+3c)/4

Firm 1’s profit is (A-c)?/8B Ao : Leadership benefits
' : AR . consumers but
Firm 2’s profit is (A-c)?/16B reduces aggregate
We know that the Cournot ' profits

equilibritim sy, (A-c)/2B

2 _qcl = gcs = (A'_él)/ 3B (A-C)/3Bluaunnahanny
The Cournot pri<te Is (A+c)/3:  (A-)4B ;

Profit 1o each filli'm is (Adc)2/9B

.'“'- ‘E ;1-!;;"11: 'Lﬁ T £ *.1 h
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| Stackelberg and commitment

ok It'is crumal that the leader can commit to its output
choice

| = without such commitment firm 2 should ignore any stated
Intent by firm 1 to produce (A — ¢)/2B units

— “the only equilibrium would be the Cournot equilibrium
So how,to commit?
= prioreputation
“— . investiént in additional capacity
. = place thelstated output on the market
”® leen suct1 a commitment, the timing of deC|S|ons
matters |

- Butis mov ng first always better than followmg?
. C.:.on-s eiriarlce competltlon M - |
e T Y
|'.l g -_.-l.:| - lh'
b - i
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.~ Stackelberg and price competition

» With price competition matters are different
= -first-mover does not have an advantage

| =, suppose products are identical

. * suppose first-mover commits to a price greater than marginal cost
| « the second-mover will undercut this price and take the market

* 50 the only equilibrium is P = MC

k. idé-r"rt-i_lcal to simultaneous game
_|' 7= mnow suppose that products are differentiated
- ..+ perhaps as in the sratial model

- )
'-supp e that therelare two firms as in Chapter 7 but now firm 1
s Tl se:[ and commit to its price first

ﬁiﬁ j§n -the demands to the twofirms *
v.. kno he best" response fanction 'Of#ll:‘.ii |2 .':I ‘

—"J
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| Stackelberg and price competition 2

Demand to firmi1 is D'(p,, p,) = N(p, — p; + t)/2t
Demand to firm 2 is D?(p,, p,) = N(p, — p, + t)/2t

Best response function for firm 2 is p*, = (py + ¢ + t)/2
“Rirm 1 knows this so demand to firm 1 is

"'D'1<p1, 2> L N(p*, = p, + )72t = N(c +3t = p,)/At

= Profit 10 flrm 11s ther|1 7, = N(p,—c)(c + 3t= py)/4t

leferentlaté with respect to p;: 3%
« O,/ N(c +.3t + + C)4t =-N(2¢ + t—2 /4t
1 ap&rf"ﬂq‘ 'tﬁ i p1 ) o ( L pl)

. Solvmg thisgives: p*, = ¢ + 3t/2 ¥ gk l
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| Stackelberg and price competition 3

p’fl': Cc + 3t/2
Substitute into the best response function for firm 2
-|o*2=.(p*1+c+t)/2:> p*, =c + 5t/4

Prices are‘higher than in the simultaneous case: p* =c +t

Firm 1'sets'a higher price than firm 2 and so has/lower
. market share:
# c+3t/2+tx%—c+5t/f(+t(1 XM} £ - 4em = %yQ L
Profit to firm:l is then 7, = 18Nt/32

Proflttofl 2. |sn2—25Nt/32 1 "
A

[Price competition gives a second mover advanhtage. Lo
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