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CHAPTER 14 GAME THEORY

® Two-person, Zero- sum game

ﬁgtduaa\‘lﬁ’m L% armies, teams, firms etc.

A P o : P & ' ¢
VANSAWIUN (<) NURUITUE (+) DU NAIINVDIALNNE = 0

(Net winning = 0)

Two-person game is characterized by

1. Strategy of player 1
2. Strategy of player 2

3. The payoff table i
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GAME THEORY

Strategy for each player @28819N1 3R LTIV RIBNN TN BIRIEN Y

Strategy 1 = spend one day in each city

Strategy 2 = spend both day in Bigtown
Strategy 3 = spend both day in Megalpolis

Payoff Table #1%5UHNNTLN29AUN 1 TUANTAILRES

Total Net vote won by Politician 1

(in unit of 1,000 votes)

Politician 2
Strategy 1 2 3
1 1 2 4
Politician 1 2 1 0 5 °
3 0 1 -1
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GAME THEORY

Payoff Table UK dadaui 1 lunswiie

Total Net vote won by Politician 1
(in unit of 1,000 votes)

Politician 2
Strategy 1 2 3
1 1 2 4
Politician1 2 | 1 0 5
| o 1 1

Payoff Table #1%3UBAM T lada%A 2 lumsnLie

Total Net vote won by Politician 1

(in unit of 1,000 votes)

Politician 2
Strategy 1 2 3
-1 2
Politician 1 -1 0 -5
Operation Research (IE 255320) | 0 1 +1




A1SUINAANSUAILNN NNasIntlu O
VARIATION 1 OF THE EXAMPLE

d‘y U . lé & Aaca dl 1
114 case % 2=17 Dominated strategy T u3ITNLTILAAVUIAVEIANTN
o % ea = W v < P ~
NRAALLN I@ﬂmmimﬂaqmmﬂuvlﬂvluvlﬂaaﬂvlﬂ AWNIZNILAT LN
NIILRDNLAYN s

Politician 2

2

ot W W

1.9 strategy 3 184 player 1 aan

1

1 2
Politician 1 2 1 0

0 1

2.0 strategy 3 184 player 2 aan

1

2

4

1

2

1

0

5

1

0
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A1SUINAANSUAILNN NnasIuilu O
DOMINATED STRATEGY

1.9 strategy 2 184 player 1 aan

1

2

1

0

=

Strategy 2 for player 2 is now dominated by strategy 1 (1<2)

A4 strategy 2 ﬁogﬂﬁﬁ’ﬂiﬂﬂ player 2

Tuinuis QLduﬁﬂaa\‘i%Lﬁaﬂ strategy 1, politician 1 RIS

Gluﬂmmﬁ Value of game =1

14 =~ 1 & .
011 Value of game = 0 32159n3141/% Fair Game
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lw1@u1nnin politician 2 WinAL 1000 votes
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A1SUINAANSUAILNN NNasIntlu O
VARIATION 2 OF THE EXAMPLE

A A o . o A o
lunstin ldsunsauidywilay Dominated strategy 16t Ls1anatdanld
an o P G ! aa a
ADNIasaa lUf TaSunin ansIBAN (pure strategy)

Politician 2
Strategy 2 Minimum

1 3
1 -3 -2 6 -3 Maximin
Player 1 2 2 0 2 _ « value
3 5 -2 -4 4
Maximum 5 - 6

f Minimax value

Taan'ld @1 minimax 2 maximin lunsdift Player 1 9219 maximin
strateqy 811 Player 2 92 1% minimax strateqy WNT0ks @NUAILNY = 0

\Jw Fair game

° o ~ I ] - ~ 1 &) P . .
147U strategy Nuaaza1gtaan 138n3141lw Equilibrium solution 0
U7 19A1 maximin Twua? uas minimax 1% column 3159071

- =~ 9/
Saddle point 78 IA1WBN1 ) - )
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A1SUINAANSVAILNY
ADDITIONAL EXAMPLE

Player B
1 2 3 4 Minimum
8 2 9 5 2
Player A 2 6 & 7 18 5 « Maximin value
7 / 3 4 10 -4

Maximum 8 / 5 9 18
Saddle Point f Minimax value

Maximin = Minimax =5 mwﬁﬁﬁ;@muﬁ'} LAZAUaILNY = 5
N3 player A L8 Player B \Ran strategy 2

AN229NUN 1 A FaaAaaINUaRNNNTAIG bt

Maximin < Value of Game < Minimax °
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A1SUINAANSVAILNY
VARIATION 3 OF THE EXAMPLE

luu19nsth wanauunuaany 92188 Saddle point wazilalawiny
da'ld azlifaanaaniasannigasdhanela aslunsdid
Player B

Strategy 1 2 3 Minimum
Maximin value
1 0 -2 2 -2 «
Player A 2 5 4 3 -3
3 2 3 4 -4
Maximum 5 4 2

@1 minimax # maximin 143 Saddle Point

lun3dit 9973111)% Unstable solution 1312217 Mixed Strategy ®W3aanNsISHaN bib
A nih

Mixed Strateqy ﬁl:ﬁﬂ‘ﬂmﬂﬁmmﬁmLLﬁldm’]ﬁJmﬁl:Lﬂu (Probability Distribution) it i
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N1SUINAANSUILAN
MIXED STRATEGY FOR (2XN) AND (MX2) GAME

TABLE 14.5 Payoff table for player 1 for variation 3 of the political
campaign problem

Player 2
Strategy 1 2 3 Minimum
1 0 -2 2 —2 « Maximin value
Player 1 2 5 4 -3 -3
= = = = =
Maximum: 5 4 2
1
14f Dominated Strategy A Minimax value
nagnsh 3 wav player 1 aan

Pure

Strategy
Probability
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N1SUINAANSUILAN
MIXED STRATEGY FOR (2XN) AND (MX2) GAME

Probability

Player A ‘ 1- X,

Strategy

Pure

Player B

Expected payoff for Player 1

(y‘lr Y2; }’3)

Expected Payoff

(1, 0, 0) OX1+5(1 _X1)=5_5X1
0, 1, 0) —2x% + 4(1 — x,) = 4 — 6x
0,0, 1) 2% —3(1 —x3) = =3+ 5x4
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NITUINAANSUILNN

MIXED STRATEGY FOR (2XN) AND (MX2) GAME

(71: Yz.- Ya)

Expected Payoff

(1, 0, 0) 0X1 + 5(1 - X'|) =5— 5X'|
0, 1, 0) —2x1 +4(1 — x1) =4 — 6x
0, 0, 1) 2% = 31 = x)) = =3 + 5x,
ur- |
5 |
4
|
o 2 |
.;_.': | |
2 |
& | -

Operation |

1.0 x|
4

|
|
|

Maximin = 3agegauavnsauany : 6
|
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N1SUINAANSUILAN
MIXED STRATEGY FOR (2XN) AND (MX2) GAME

A

S N O T =

Expected payoff

Operation Research (IE 255320)

v =value of the game = 1—21 G
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N1SUINAANSUILAN
MIXED STRATEGY FOR (2XN) AND (MX2) GAME

A

[EE T ¥S e S = Y

Expected payoff

[ [l . . Q/ 5 1 a
nagns y1 linugan Maximin et 'lugNm'sm']
LNIITUNANE Y2 Uar y3 vintu

Maximin point I

Player A

Pure
Strategy

2‘5 4 3 °

Probability

1' Xl
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N1SUINAANSUILAN
MIXED STRATEGY FOR (2XN) AND (MX2) GAME

Expected payoff for Player A

Pure Player B
Strategy
Probability 2 3

Player A 1-X; 2 4 -3

Pure Player B
Strategy
Probability

X, 1 2 2
Player A 1-X, 2 4 3
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Pure Player B

Strateg
Probability |
Xy 1 -2 2 Expected Payoff
Player A 1-X, 2 4 -3 for A
2 2X, +4X, 4 - BX,
Expected payoff for A | 3 2X1-3X%, -3 + 95X,
A A

NARYnfRUaLdUda LU

4 4+ |4-6X; = -3+5X,
Maximin L
e Xy =7TM
i X, = 41

Expected Payoff

X
3 unuen X, (7/11) lu
I #un15 2 52 3

4-6X, = 2/11

Mixed strategy for A = (7/11 , 4/11)
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Expected payoff for Player B

Pure  Player A 1

- Strateg
Probability y
Y,

Expected Payoff

for B

Player B | 1- Y, 3 ’ 9 -3 1 -2 Y2 +2 Y3 2 - 4Y2
2 4Y,- 3Y, 3+ 7Y,
A~ - _
+ 1 | Afnyadauavdudaaidu

Minimax

.| Expected Payoff

“| (Value of Game, V)
wnuAn Y, (5/11) u
dun1s 1 vaa /

2-4Y,= 2/11

Mixed strategy for B = (0, 5/11 , 6/11)
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N1SUINAANSUILAN
MIXED STRATEGY FOR (2XN) AND (MX2) GAME

Expected payoff for Player A

Pure Player B
Strategy
Probability 1 2 3

X, 1 0 -2 2
Player A 1-X, 2 5 4 -3

Expected payoff for Player B

Pure
Strategy
Probability
Y, 2 -2 4
Player B | 1-, 3 ‘ 2 3
5 6

(yl,yz,y3):(0,ﬁ,11) v = value of the game = 1—21 °
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MORE EXAMPLE FOR (2X4) GAME

o Pure Player B
Probability Strategy " 5 5 p
X, 1 2 2 3 -1
Player A | 1- X, 2 4 3 2 6
B 1dan Expected Payoff for A (X;=1-X;)
Nagns
1 2X,+4X, 4 - 2X,
3 3X+ 2X, 2+X,
4 - X+ 6 X, 6 -7X,
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B \dan Expected Payoff for A (X;=1-X,)
nagns
1 2X,+4X, 4 - 2X,
2 2X,+3X, 3-X,
3 3X,+ 2%, 2 + X,
4 = X1 + 6 X2 6 = 7X1
Expected payoff for A
A
) NNaRRauavlau 3 uas 4
6. > Maximin T
,\; 1 12+X, = 6-7X,
4-2 +
3 _))E X, =12
1 X, =1/2
1 a 2+ X4 Expected Payoff
! ' ' a i1 X, (1/2) 1
. . . UWNuA X, U
0] \_1 dun1s 3 uia 4
1 1 2+X, = 5/2
1 Mixed strategy for A = (1/2, 1/2) 1
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%1 Mixed strategy vav B

Expected Payoff

- ldantduaIHIU Maximin (tldua599

finugdunsedinuiu for B
- 91Rantdunsy 2 &3 e 384 1 3Y;-Y, -1+4Y,
- dFanduns 3 uaz 4 Anlu o 2V, +6Y, 6-4Y,
Y,&Y,=0
T— A
e 6 Minimax ninndinuavidudaadu

-1+ 4Y; =6-4Y,

Y; _ | Expected Payoff

~ | (Value of Game, V)
UnuAn Y, (7/8) lu
1 1 dun1s 1 v3a/

A +4Y,= 52

Mixed strategy for B = (0, 0, 7/8 , 1/8)
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MORE EXAMPLE FOR (4 X 2) GAME

Strategy
Probability
1 2 4
2 2 3
Player A
3 3 2
4 -2 6

A 1d3an Expected Payoff for B
NaENS
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A \§an Expected Payoff for B
nagns
1
2
3
4
Expected payoff for B
A~ A
| | : LT
0 1
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11 Mixed strategy vav A

- @anidunseiinau Minimax (1 §unsen Expected Payoff
g dunsvtunu
2
A A
L 1 1 Xl ~
0 T 1 1 1 Cd
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Payoff table for A
B
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