	ASK MARILYN

By Marilyn Von Savant

	The Monty Hall Problem

You're on a TV game show. In front of you are three doors: there's a great prize behind one door, and nothing behind the other two. You choose a door. Then the host (Monty Hall) opens one of the two doors you didn't choose to show that there is nothing behind that door. It would be bad for the TV ratings if he opened the prize door: you'd know you had lost and the game would be over; so Monty knows where the prize is, and he always opens a door that doesn't have a prize behind it (Monty is Canadian, so you know you can trust him). You're now facing two unopened doors, the one you originally picked and the other one, and the host gives you a chance to change your mind: do you want to stick with the door you originally chose, or do you want to switch to what's behind the other door?

	NO DIFFERENCE (a mathematician) 

Dear Marilyn: 
          Since you seem to enjoy coming straight to the point, I'll do the same.... you blew it! Let me explain. If one door is shown to be a loser, that information changes the probability of either remaining choice, neither of which has any reason to be more likely, to 1/2. As a professional mathematician, I'm very concerned with the general public's lack of mathematical skills. Please help by confessing your error and in the future being more careful. 
                  Robert Sachs, Ph.D. 
                  George Mason University

	THERE ISN’T A DIFFERENCE (another mathematician)

Dear Ms. Vos Savant: 
          It is apparent from your "Ask Marilyn" column... that being smart is no guarantee of being correct. Your analysis of the game-show probabilities... reveals a misunderstanding of the rudiments of probability theory, and an appalling lack of logic... 
          Consider first the shell game, in which a single pea is placed under one of three shells. Let's label the shells A, B, and C and suppose that one player, named Abe, puts his finger on shell A and a second player, named Ben, puts his finger on shell B. In the absence of any information of the location of the pea (other than the facts that there is only one pea and it is under one of the three shells), we assign a value of 1/3 to the probability of the pea being under any one shell: pA = pB = pC = 1/3. (Note that the probabilities must sum to 1.) Now suppose that shell C is lifted and the pea is not seen. We now know that pC = 0. According to your argument, now pA = 1/3 and pB = 2/3 because "nothing has been learned to allow us to revise the odds" on the shell under Abe's finger. But by the same reasoning, pB should remain 1/3! Now either 1/3 + 1/3 = 1 or your argument is wrong. I leave it to you to figure out which. 
          ...I urge you to lower your mantle of omniscience and (following the lead of Ann Landers) seek the advice of experts when the subject matter is outside your area of expertise. Your ignorant responses are hurting the fight against mathematical illiteracy. 
            Sincerely, 
                  David Loper
                  Professor of Mathematics
                  Florida State University. 



	IT IS THE SAME (an engineer)
Imagine three runners in the 100 meter dash. The runners are so evenly matched that the odds of any given runner winning are completely random. I am asked to guess the winner and select runner number 1. After making my choice, runner number 3 pulls a hamstring and cannot compete. Based on your [Marilyn's] answer to the game show problem, I would conclude that the unfortunate injury to runner number 3 has somehow inexplicably made runner number 2 the clear favorite over my original choice. By way of the above example, I hope it is now clear that your analysis of the game show problem is flawed. 
                  Jeffrey Hoyt
                  Department of Mechanical Engineering
                  Washington State University.


Why is it better to switch?
An important piece of information that is clearly missing in the replies is the hint that Marilyn alludes to in her set up of the problem.  Monty will only show a door that the participant didn’t pick AND a door that is NOT a winner (this is a critical piece of knowledge in understanding the problem).

Let’s consider a particular case to better understand the problem.  There are three possible ways that the great prize and the two empty doors can be arranged:

Case #1:
	EMPTY


	EMPTY
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	Door 1
	Door 2
	Door 3


Case #2:

	EMPTY
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	EMPTY



	Door 1
	Door 2
	Door 3


Case #3:
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	EMPTY


	EMPTY



	Door 1
	Door 2
	Door 3


Let’s pretend the participant chooses DOOR NUMBER 1 and when given the opportunity the participant SWITCHES.  (The same arguments can be made by choosing a different door)
Case#1:

If the participant selects door number 1, Monty will be forced to open Door #2.  He can’t open door #1 because the participant selected that door.  He can’t open door #3 because that door is the winner. So, he must open door #2.   If the participant SWITCHES then the participant would only be left with door #3 to switch to in which case the participant WINS.

Case#2:

If the participant selects door number 1, Monty will be forced to open Door #3.  He can’t open door #1 because the participant selected that door.  He can’t open door #2 because that door is the winner. So, he must open door #3.   If the participant SWITCHES then the participant would only be left with door #2 to switch to in which case the participant WINS.

Case#3:

If the participant selects door number 1, Monty can open Door #2 or Door#3 it doesn’t matter because both are EMPTY. If the participant SWITCHES in any way in this case the participant will LOSE.
In the above cases, a participant will win in 2 out of the 3 cases if the participant switches.  However, the participant will only win 1 out of 3 times if the participant stays.
