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Course Outline

Part I1: Mathematical Tools
 Firms - Basics of Industrial Organization

« Networks - Strategic Behaviour
— Basics of Game theory

— Auctions



Stackelberg Model

Players: Two firms that produce the same good and compete on quantity
Game: Firm 1 (Leader) produces quantity y,
Then Firm 2 (Follower) responds by producing quantity y, (sequential game)

Strategies: choose the optimal level of quantity (for both players)

p(Y): equilibrium price as a function of total productionY = y, + y,

c;(y;): costof Firmi,i = 1,2

The model is solved by backward induction: The leader considers what the best response of the follower is, i.e. how it will respond once it
has observed the quantity of the leader. The leader then picks a quantity that maximizes its payoff, anticipating the predicted response of the
follower. The follower observes this and picks the expected quantity as a response.



Follower’s Problem

maxy, {7, (y1,¥2)} = max,, {p(y1 + y2)y, — c2(¥2)}

912 (y1,Y2)
9y,
of the leader’s choice: reaction function

=0=>p(y; +y,) + f,—p)’z — MC, = 0=y, = f,(y1): the profit maximizing output of the follower as a function
2

Leader’s Problem
max y, {p(y1, +¥2)y1 — c1(v1)}

s.t.y, = f2(y1)



Example

p(y1 +y2) =a—b(y; +y,)

ci(1) =c(y2) =0

m,(y1,¥2) = [a— by + y2)]y, — 0

9
19_1;2:(1_19}’1_2193’2:0:)’2:

= fGn) (1)

2b

Firm 2 makes maximum possible profits when Firm 1 chooses y; = 0 so Firm 2 is a monopolist

b
11 (Y1, ¥2) = pyG+ ¥2)y1 — 0 = ayy — by? — byry, = ayy — byf = by f,(y1) = 5y1 — > ¥i
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D= y; =,



Price Leadership

Players: Two firms that produce the same good
Game: The Leader sets price p and produces quantity y;
The follower observes price p
In equilibrium the follower must always set the same price as the leader
The Follower produces quantity y,
Strategies: A: choose price p (and the optimal level of quantity y;according to market demand)

B: choose the optimal level of quantity y,

c;(y;): costof Firmi,i = 1,2

D(p): market demand



Follower’s Problem

max,, {m,(p,y2)} = max,,, {py, — c2(y2)}

1.97'[2
Iy,

=p—MC, =0=y, =5(p)supply of Firm 2
Leader’s Problem

Firm 1 supplies y; = R(p) = D(p) — S(p) (residual demand)
If c1(y;) = cthen 7, (p) = (p — c)R(p)

max,{m; (p)}



Example
ci(y1) = ey
c;(y2) = y?zz

D(p) =a—bp

3
(0, y2) = Py2 =

9
SE=p=—y,=0=y, =p=>S(p) =p
Y2

R(p)=D(@)—-S@)=a—-(b+1p
m,(p) = (@ —c)R(P) =ap — (b + Dp* —ac+ (b + Dpc

C
2(b+1) 2

%=a—2(b+1)p+c(b+1)=o=>p*=

a—c(b+1) % a c

1=R®I)="—"77" ¥2=35,5" 2




Cournot Model

Players: Two firms that produce the same good and compete on quantity
Game: Firm 1 expects that Firm 2 will produce quantity y5
Firm 2 expects that Firm 1 will produce quantity y;
The two firms decide on the amount of quantity they will produce independently of each other and at the same time

Strategies: choose the optimal level of quantity (for both players)

p(Y): equilibrium price as a function of total production Y = y; + y5 (expected for Firm 1) or Y =y, + y{ (expected for
Firm 2)

c;(y;): costof Firmi,i = 1,2



Firm1

max,, { + vy, — c;(y)} = y; = f1(¥§) optimal choice (reaction function)
PO ty2)yr —a()i =y = fi(yz) op

Firm 2

maxy, {p(V2 + ¥1)y2 — 2(¥2)} = y2 = fa(y1)

Cournot equilibrium: (y5,v3) = (A3, 201))

y; is optimal for Firm 1 given that Firm 2 produces y, and

y5 is optimal for Firm 2 given that Firm 1 produces y;

B4 Reaction curves

v

Y1



Example

ci() =c2(y2) =0
P(Y)=a-bY

max,, {p(y1 +¥3)y1 — c1(y1)} = max,, {(a — by; — by;)y; — 0}

a—2by, — by = 0= yj =22 (1)

Similarly y; = “224 (2)

In order to calculate the Cournot equilibrium we set y; = y; and y, = y5 and substitute in (1) and (2)
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Evpwnaikn Evwon

Evpunaixé Kowuns Tapeio

Me ™ ouyxpnuato8étnon e ENAGSac kai g Eupwnaiki Evwang



XpnuarodoTnon

*To TTaPOV EKTTAIOEUTIKO UAIKO €XEI avaTITUXOEi OTA TTAQICIA TOU EKTTAIOEUTIKOU
EPYou Tou OI0AOKOVTA.

*To £pyo «AvolkTd AKadnuaika MaBiuaTta oto MNMavermioTApio KpATNG» £XEI
XPNMUATOOOTACEI HOVO T AvVAdIAUOPPWON TOU EKTTAIOEUTIKOU UAIKOU.

*To €pyo uAoTtroicital aTo TTAQicIO ToUu ETmixelpnolakou Npoypduuartog
«EkTTaideuon kai Aia Biou MaBnon» kai ocuyxpnuatodoTeital atro TNV
EupwTraiki ‘Evwon (EupwTtraikd Koivwvikd Tauegio) kal atrd €Bvikoug TTOpouC.

EMIXEIPHZIAKO MPOTPAMMA
EKMAIAEYZH KAl AIA BIOY MAGHZH :-j EZ"A

e enévdyon TNy Uowvia. Tne yvuwon .
x =] Toimonovawm o
YNOYPTEIO MAIAEIAL KAl BPHIKEYMATAQN NIKO TAMEIO

Evpwnaiké Koivwviké Tapeio
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Me tn ouyxpnparodotnon tng EAAadag kat tng Evpwmnaiknig Evwong
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2NUEIWPA adeIodOTNONG

*To TTapdv UAIKO diaTiBeTal Je Toug Opouc TNG Gdelag xpriong Creative Commons
Ava@opa Anuioupyou - Mn Eutropik) Xpnon - MNapopoia Alavoun 4.0 [1]1 i
uerayevéoTepn, AleBvric 'Ekdoon. ECaipouvTal Ta auTOTEAN £pya TRITWYV TT.X.
PWTOYPAPIeS, DlaypAPMATA K.A.TT., TA OTTOIA EUTTEPIEXOVTAI OE AUTO KAl TA OTTOId
avag@EpovTal padi JE TOUG OPOUG XPNONG TOUG OTO «2NuEiwpa Xprions Epywv Tpitwvy.
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[1] http://creativecommons.org/licenses/by-nc-nd/4.0/

*()¢ Mn EpTtropiki opiletal n xpron:
—1tou eV mep\apBAvVEL AUECO 1) EUUECO OLKOVOULKO 0dEAOC amtd TNV XPron Tou £pyou, yLa To SLaVOUEN TOU
gpyou kot adelodoxo

—1tou eV mep\apBAVEL OLKOVOULKA cuVaAAayr) wc mpoUntoBeon yla Tt xprion r npocPfaocn oto £pyo

—1tou Sev pooTopilel oTo SLavopea Tou £pyou Kol adelod0x0 EUUECO OLKOVOULKO OdeAOG (m.X. Stadnuioslq)
aro tnVv npofoAr Tou £pyou o€ SLadLKTUAKO TOTO

*O BIKOIOUXOG UTTOPEI va TTAPEXEI OTOV ADEIOOOX0 EEXWPIOTN AdEIa VA XPNOIUOTIOIEI TO
EPYO YIQ ELTTOPIKN XPHoN, EPOCOV auTo Tou {NTNOEI.
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