
1. TheGameof Morra. Two playerssimultaneouslythrow out oneor
two fingersandcall out their guessas to what the total sumof the
outstretchedfingerswill be. If aplayerguessesright, but hisopponent
doesnot,hereceivespaymentequalto his guess.In all othercases,it
is adraw.
(a) List thepurestrategiesfor this game.
(b) Write down thepayoff matrix for this game.
(c) Formulatetherow player’sproblemasalinearprogrammingprob-

lem. (Hint: Recallthattherowplayer’sproblemis to minimizethe
maximumexpectedpayout.)

(d) Whatis thevalueof this game?
(e) Find theoptimalrandomizedstrategy.

2. HeadsI Win—Tails You Lose. In the classicalcoin-tossinggame,
playerA tossesa fair coin. If it comesup headsplayerB paysplayer
A $2 but if it comesup tails playerA paysplayerB $2. As a two-
personzero-sumgame,this gameis rathertrivial sinceneitherplayer
hasanything to decide(afteragreeingto play thegame).In fact, the
matrix for this gameis a 1 � 1 matrix with only a zeroin it, which
representstheexpectedpayoff from playerA to B.

Now considerthesamegamewith thefollowing twist. PlayerA is
allowed to peekat the outcomeandthendecideeitherto stayin the
gameor to bow out. If playerA bowsout, thenheautomaticallyloses
but only hasto pay playerB $1. Of course,playerA must inform
playerB of his decision. If his decisionis to stayin the game,then
playerB hastheoptioneitherto stayin thegameor not. If shedecides
to get out, thensheloses$1 to playerA. If both playersstay in the
game,thentherulesareasin theclassicalgame:headsmeansplayer
A wins, tailsmeansplayerB wins.
(a) List thestrategiesfor eachplayerin thisgame.(Hint: Don’t forget

thata strategy is somethingthataplayerhascontrolover.)
(b) Write down thepayoff matrix.
(c) A few of player A’s strategies are uniformly inferior to others.

Thesestrategiescanberuledout. Which of playerA’s strategies
canberuledout?

(d) Formulatetherow player’sproblemasalinearprogrammingprob-
lem. (Hints: (1) Recallthat the row player’s problemis to mini-
mizethe maximumexpectedpayout. (2) Don’t includerowsthat
youruledout in thepreviouspart.)

(e) Find theoptimalrandomizedstrategy.
(f) Discusswhetherthis gameis interestingor not.
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