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Gameof Morra
Two playersplay thegame.Eachplayerhidesoneor
two francsandguessestheamountof francstheother
playerhashidden.If only oneplayerguesses
correctlythentheplayerreceivestheamountequalto
thetotal of francshidden.For exampleP1hides1
guesses2, P2hides2 guesses2; P1wins3 francs.

Notation:

� ��� � � - hidex, guessy.
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Strategies
Possiblechoicesfor players:

��� � � � � � � � � � � � � � � � � � � � � �
.

Thesearecalledpure strategies.

SupposeP1played:

��� � � �

in 	�
 rounds,
��� � � �

in 	��

rounds,

� � � � �

in 	�
 rounds,

� � � � �

in 	�
 rounds.
P2choosesbetween

��� � � �

,

� � � � �
by flipping afair coin.

Question: Whatis theaverageamountwonby P2,
whensheusestheabove strategy?

Answer:

��� � ����
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Payoff matrix
Rowscorrespondto choicesof a row player(RP)
columnscorrespondto choicesof acolumnplayer
(CP); ��� �

is thepayoff to RPwhenrow
�

andcolumn

�

areselected.

Let � � bethefrequency RPselectsthe
�

th row, ��� the
frequency CPselectsthe

�

th column.Theaverage
payoff: �

� � 

�

� � 

� � � � � ����

Notethat � �  �
, ���  �

, � � � �� !

(stochastic

vectors).
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Payoff
Let �  � � 
 � � � � � � � �  � ��
 � � � � � � � "

. Thenthepayoff
canbewrittenas � �

andif RPusesmixedstrategy � heis guaranteedto
win at least # ��$&% � �
Of course,anormalRPwantsto maximizethisamount

by selectingasuitablestrategy �. Strategy � thatmax-

imizes # �$'% � � is calledoptimal.
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Properties
Fact 1

# ��$(% � �  # ��$ �
�

� � 

��� � � ��

In otherwords the minimum on the left handside is

attainedby a pure strategy �, i.e. vector � which is

stochasticandhasoneonexactlyonecoordinate.
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How to find anoptimal strategy?
Thuswewantto solve thefollowing problem:
maximize # ��$ � �� � 
 ��� � � �

subject to:

�� � 
 � �  �

� � !� �  � � � � � � #

whichdoesn’t look to friendly but fortunatelyis
equivalentto maximize )

subject to: )+* �� � 
 ��� � � � !� �  � � � � � � $

�� � 
 � �  �

� � !� �  � � � � � � #

which you can (andwant to) solve using the revised

simplex method.
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