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While watching the popular “Who Wants to be a Millionaire” TV show, my colleague and I came up with some interesting statistics using the same logic as applied to the “Montey Hall” problem.  We used this logic to see if a contestant could gain a better chance at guessing the correct answer to a question using the “50-50” lifeline and then switching his answer from a previously chosen answer given some assumptions.  We know that if there is 1 correct answer out of 4 possible answers to a question and assuming that a contestant has received a question which they have no way of knowing the answer, the best chances of guessing the right answer is 1 out of 4.  We believe that a contestant can use the “50-50” lifeline and increase their chances of guessing a correct answer to 3 out of 4 or 2 out of 3.  Here is our logic.

If a contestant gets a question and doesn’t know the answer, the contestant should randomly pick an answer and a “backup” answer (the reason for a backup will be explained).    Given the 4 possible cases of correct answer placement below (a $ is used to signify the correct answer):
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the contestant chooses A as the primary and B as a backup.   The contestant then asks for the “50-50” lifeline.  From the cases above, the only combinations that can be eliminated are AB, AC, AD, BC, BD, and CD, six possible eliminations.  At this point, the odds that the contestant’s primary answer will be eliminated are 3 out of 6.   Now lets assume that A is not eliminated. This gives us the following possible outcomes:
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Now the odds of selecting the correct answer by switching from A, the primary choice, to the one remaining choice in each case (in case 1, B, C, or D; case 2, B; case 3, C; and case 4, D) can be calculated.  A switch results in a correct answer being selected 3 out of  4 times, 75%!  Cases 2, 3 and 4 result in a correct answer, case 1 results in an incorrect answer.

But the odds of the primary choice (A in this case) remaining after the “50-50” lifeline has eliminated two possible answers is again only 50%.  Yet the odds that our backup choice (B in this case) will also be eliminated are only 1 out of 3.  (There are only 3 ways A can be eliminated, AB, AC, and AD,  B is eliminated in 1 out of 3).  Now if we assume B is not eliminated if A is eliminated, only three possible cases remain because case 1 cannot have been possible if answer A was eliminated.  In this scenario, the remaining cases are as follows:
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We then calculate that switching the answer from the backup (B) to the one remaining answer in each case (in case 2, C or D; case 3, C; and case 4, D) results in a correct answer 2 out of 3 times, the exact Montey Hall problem.  

We concede that if the “50-50” eliminates both primary and backup answers the odds of guessing the correct answer will be 50%.  But this situation will only occur 1 out of every 6 times because there are 6 different combinations of eliminations. Therefore, by using this method, a contestant would have 5 out of 6 chances to have either 3 out of 4 chances or 2 out of 3 chances to guess the correct answer, much better odds than 1 out of 4.
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