Monty Hall Problem

You are on the Monty Hall show.  You are presented with 3 doors (A, B, C), only one of which has something valuable to you behind it (the others are bogus). You do not know what is behind any of the doors.  You choose door A; Monty Hall opens door B and shows you that there is nothing behind it.  Then he gives you the option of sticking with A or switching to C.  Do you stay or switch?  Does it matter?

Although our intuition may tell us it doesn’t matter, you’re actually best off switching to C.  Why?  Use a tree.  There are only two branches where you pick A and Monty picks B.  The probability that the prize is behind A is only fulfilled by the top branch (1/18)/(1/18+1/9) = 1/3.  The probability that the prize is behind C is fulfilled by the bottom branch (1/9)/(1/18+1/9)=2/3!  Twice as likely to get the prize if you switch to C.
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