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Game of Morra

Two playersplay thegame.Eachplayerhidesoneor
two francsandguessesheamountof francsthe other
playerhashidden.If only oneplayerguesses
correctlythenthe playerrecevestheamountequalto
thetotal of francshidden.For exampleP1hidesl
guesse®, P2hides2 guesseg; P1wins 3 francs.

Notation: |z, y] - hidex, guessy.
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Strategies

Possiblechoicesfor players:|1, 1], [1, 2], [2, 1], |2, 2].
Thesearecalledpure strategies.

Supposdllplayed:|[1, 1] in ¢; rounds,|1, 2] in ¢,
rounds,|2, 1] in ¢z rounds,|2, 2] in ¢3 rounds.
P2choosedetween, 2|, [2, 1] by flipping afair coin.

Question: Whatis the averageamountwon by P2,
whensheusesheabove strat@y?

ANnswer: %
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Payoff matrix

Rows correspondo choicesof arow player(RP)
columnscorrespondo choicesof acolumnplayer
(CP);a;s I1s thepayof to RPwhenrow : andcolumnj
areselected.

Let z; bethefrequeny RP selectghesth row, y; the
frequeny CP selectdhe jth column.Theaverage

payof:
> : > : Aij Ll -

T

Notethat) “z;, =1, > y; = 1, 2;,y; > 0 (stochastic
Vectors).
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Payoff

Letz = [z1... 2],y = [y1, ... ys]'. Thenthepayof
canbewritten as
x Ay

andif RPuseamixedstrat@y x heis guaranteedo

win atleast
N, T Ay

Of courseanormalRPwantsto maximizethisamount
by selectinga suitablestratgy x. Strat@y x thatmax-
iImizesmin,x Ay Is calledoptimal.
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Properties
Fact 1

m
MmN, TAY = min,; Z DT
1=1
In otherwordsthe minimum on the left handsideis
attainedby a pure strat@y vy, i.e. vectory which is

stochasti@andhasoneon exactly onecoordinate.
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How to find an optimal strategy?

Thuswe wantto solve thefollowing problem:
Mmaximize min]— Z:il Qi T;
subjectto: Y ", x; = 1

x; >0,1=1,...,m

which doesnt look to friendly but fortunatelyis
equwvalentto maximize z

subjectto: z — > " a7, < 0,5 =1,...,n

221 z; = 1

iEiZO,iZL...,m

which you can (and want to) solve usingthe revised
simplex method.
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