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Ante Up

To determine which of the two triples (HTT or HHT) is more likely to win, we construct a tree diagram such as the one below to illustrate the various possibilities.
If we continue the tree diagram to account for all six additional boxes in addition to the three initial boxes, we can calculate with our knowledge of probabilities in a tree diagram the likelihood of either combination (HTT or HHT) winning within the six extra boxes.

P(HTT Winning) = 
[image: image1.wmf]
P(HHT Winning) = 
[image: image2.wmf]
P(Neither Win) = 
[image: image3.wmf]
Hence, we can observe that P(HHT Winning) > P(HTT Winning) so Turing is more likely to win.

If the sequence TTH is chosen, then the player is more likely to win over an opponent who has chosen THT. This is because the opponent needs the sequence T – H – T to emerge, however, if the first two results of this sequence emerge (i.e. T – H), then the player could have won if the result preceding this pair was T, forming the necessary T – T – H. It can be visually illustrated below:


If we let the tree to the left be denoted as event A and the tree to the right as event B, we can conclude that:

P(TTH Wins) = P(A=T) = 
[image: image4.wmf]
P(THT Wins) = P(A=H) x P(B=T | A=H) = 
[image: image5.wmf]
Therefore, we can see through this reasoning that the combination TTH is more likely to win than the combination THT, more specifically, TTH is twice as likely to win when compared to THT.

note: one instance where this reasoning does not hold arises if the T – H comes out as the first two boxes (as there are no preceding boxes); however, the possibility of T – H coming out as the final two slips of paper compensates for this (as there are no succeeding boxes) and maintains the aforementioned odds.
Extension:
HTT is more likely to win when matched with TTH, because of reasoning similar to that in the previous question.
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