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Course Outline

Part I1: Mathematical Tools
 Firms - Basics of Industrial Organization
» Networks - Strategic Behaviour

— Markets and strategic interaction in Networks
— Auctions



Strategic Competition

« Competitive behavior between firms

— Price wars (firms have opposite interests)

— Alliance/partnership (firms have mutual interests)
« Firms are interdependent

— Each firm’s actions will affect rival firms whose reactions will in turn affect their
rivals

— Expected reactions

 Strategic competition

— Competition between firms that is characterized by interdependence
— Oligopoly markets

— Study strategic competition using game theory



Game Theory

« Game: a situation involving interdependence

* Players: decision makers

o Strategy: plan of action available to a player

 Pay-off: a player’s gain (or loss) from particular strategies

« ASSUMPTIONS

— The pay-off is calculated individually for each player

— Players are rational: choose strategies that maximize their pay-off



Prisoners’ Dilemma

« Game:
— Two prisoners are held for questioning concerning a crime

— Each prisoner must decide individually which strategy to choose (one-shot game)

Confess  Deny

Strategies: Deny, Confess

Pay-offs: years of imprisonment

Pay-off matrix
Confess 3,3 1,4

Question: Which strategy will each player choose?
Deny 4,1 2,2

— ‘Confess’ 1s the dominant strateqy for A and B

Paradox: individual decision-making leads to an inferior outcome for the players in
comparison with joint decision-making



Dominant Strategies

A strategy that has the better pay-off for a player irrespectively of the other players
strategy

« Example

— Game: two duopolists produce mobile phones -_

— Strategies: high advertizing, low advertizing ---
— Pay-offs: profits ---
— Dominant strategies ---

 High advertizing (for both)




Nash Equilibrium

« Nash equilibrium is an outcome of a game in which each player is assumed to
know the equilibrium strategies of the other players, and no player has anything
to gain by changing only his own strategy unilaterally

— In a game of two players A and B, the pair of strategies (s*, g*)is a Nash
equilibrium if s* is optimal for A given g* and g* is optimal for B given s*

« A game may have more than one Nash equilibria

» There are games that have no Nash equilibria (in pure strategies)



Examples
1. Nash equilibria: (Top, Left), (Bottom, Right)

2. There are no Nash equilibria (in pure strategies)




Mixed Strategies

« Pure strategy: a specific action that a player will follow in every possible
situation in a game

« Mixed strateqy: a player randomizes his strategies and assigns a probability to
each choice

« If we allow mixed strategies then every game with a finite number of players in
which each player can choose from finitely many pure strategies has at least
one Nash equilibrium.



Example
» A’s strategies: Top with probability p, Bottom with probability 1 —p (p # 0,1)
» B’s strategies: Left with probability g, Right with probability 1 — q (g # 0,1)

A’s expected pay-off = q(Op +1(1 - p)) + (1 - q)(Op —-1(1 - p))

B’s expected pay-off = p(Oq —1(1 - q)) + (1 - p)(Oq + 3(1 — q))

» There are no Nash equilibria in pure strategies

 (p,q) = (z,%) is a Nash equilibrium in mixed strategies



« A’s optimal choice of p: choose the value of p that equates B’s payoff from choosing Left or Right:
0=-p+3(1—-p)=>p=3/4

» B’s optimal choice of g: choose the value of g that equates A’s payoff from choosing Top or Bottom:
0=q-(1-q)=>q=1/2
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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.
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*()¢ 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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