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https://www.youtube.com/watch?v=2Wb94wO-pqw
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Game

Soccer Penalty Kicks Theory

Online

Goalie

Left Right
Left 0.6,0.4 0.8,0.2

Kicker Right 0.9,0.1 0.7,0.3

* How does the kicker maximize his minimum?

* How does the goalie minimize the kicker’s maximum?

* These two strategies coincide = equilibrium

> M 0 s/
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Game

Soccer Penalty Kicks Theory

Online
Goalie

Left Right
Left 0.6,0.4 0.8,0.2
Right 0.9,0.1 0.7,0.3

How does the kicker maximize his minimum?

Kicker b

max min [5,(L)s,(L)* 0.6 + 5,(L)s,(R)*0.8 + 5,(R)s,(L)* 0.9 + 5(R)s,(R)*0.7]

What is his minimum?

min [s,(L)s,(L)* 0.6 + s,(L)s,(R)* 0.8+ 5,(R)s,(L)*0.9 + 5,(R)s,(R)*0.7]

| s (L)s,(L)*0.6+ s, (LX)1-5,(L)*0.8 +
= lll}ll

2 L+ (1= s, (L)s2(L)* 0.9 + (1= s,(L))N1-5,(L)*0.7 |

> ) es7/iiz0
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Game

Soccer Penalty Kicks Theory

Online
Goalie
Left Right
. .6, 0. .8, 0.2
Kicker Left 0.6,0.4 0.8,0
Right 0.9,0.1 0.7,0.3

How does the kicker maximize his minimum?

max min [s,(L)s,(L)*0.6 + 5,(L)s,(R)*0.8 + 5,(R)s,(L)*0.9 + 5(R)s5,(R)*0.7]
What is his minimum?
min [s,(L)s,(L)*0.6 + s,(L)s,(R)* 0.8+ s5,(R)s,(L)*0.9 + 5,(R)s,(R)*0.7]

[$,(L)s,(L)*0.6+ s,(LY1-5,(L)*0.8 +

:3"“"
L*(l—: (L))s, (L)‘09¢(l—s (L))(l—s (L))‘O 7JI

——————
> M 4 w037/h20
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Game

Soccer Penalty Kicks Theory

Online
Goalie

Left
Left 0.6,0.4
Right 0.9,0.1

Kicker

* Equilibrium:
s,(L) =1/2,s,(R) =1/2

s,(L) = 1/4, 5,(R) =3/4

» Exercise: Verify using method seen earlier for arbitrary 2x2 games

> M ) moz/maz
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Game
Theory

Online

Solving Zero-Sum Games
and the Minimax Theorem

> M 4 o030
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Game
Zero-Sum Games Refresher Theory

Online

Limited to two-person games

u,(a,,a,) +uy(a,a,) =0

Examples: Matching Pennies, Rock-Paper-Scissors

“Zero” is not critical; generalize to “constant-sum”
games: u,(a,,a,) + u,(a,,a,) =k
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G
Minimax Theorem 'lgl?é((:)ry

Online

* Theorem: (s,, s,) is an equilibrium of a zero-sum game iff:

Sl = m‘g.‘mu.\' H“.ny U1(51'r 52) [1's “maximin”, or “security-level” strategy]

eS

and

S,= argmin  max ul(sl, 52') [2 “minmaxes” 1]

* Implication: u,(s,, s,) = max min u,(s,, s,) = min max u,(s,, s,)

> M ) o/
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Pictorially: Matching Pennies GTaﬂcle?)ry,

Online
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Game

Soccer Penalty Kicks Theory

Online

Goalie
Left

0.6,0.4
0.9,0.1





