] HE MONTY HALL PROBLEM

The Monty Hall problem is a puzzle involving probability loosely based on the American game show
Let's Make a Deal. The name comes from the show's host, Monty Hall. A widely known statement of
the problem is from Craig F. Whitaker of Columbia, Maryland in a letter to Marilyn vos Savant's
September 9, 1990, column in Parade Magazine.

The Problem
Suppose you're on a game show, and you're given the choice of three doors: Behind one door is a car;

behind the others, goats. You pick a door, say No. 1, and the host, who knows what's behind the doors,
opens another door, say No. 3, which has a goat. He then says to you, "Do you want to pick door No.

27" Is it to your advantage to switch your choice?
Whitaker, Craig F. (1990). [Letter]. "Ask Maril yn" column, Parade Magazine p. 16 (9 September 1990).

1. When you are given the choice of the

three doors, what is the probability you

choose the door with the car? Explain how

you determined this.
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2. After the game show host opens one of the doors with a goat behind it, what is the probability the
door you have chosen has the car behind it? Explain how you determined this.

L,

Thore 15 o SDL’{C chh anc e o+ ae f'#-:f’l(}' rive Cor, e A
There art o cheices 4 coh 5082 L2
3. Should you switch doors or stay with the one you have already chosen? What does your intuition + Y
say?
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4. Create a simulation of the Monty Hall Problem. Describe your simulation in detail. Make sure
your simulation is random — you do not want a pattern of any kind.
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5. Perform the simulation with a partner. Each person should run the simulation 30 times.
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6. Use your results from the table to complete the information below. e 2 /
o
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a. Probability of winning the car after switching doors = _Li_i s
b. Probability of winning the car after not switching doors = _LE-L 2 ¢
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Record your results on the board to obtain class data. W
7. Using the class data. o e e 9['2
a. Probability of winning the car after switching doors = ’;%7—‘ =k 4l / / .'
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b. Probability of winning the car after not switchingdoors = © ' (357 P,

8. After performing the simulation. .. after the game show hose opens one of the doors with a goat
behid it, what is the probability the door you have chosen has the car behind it? How does the

compare to what you had said in question #2?
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9. Isit to your advantage to switch doors after you have been shown the goat? Explain your
reasoning. ' W
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10. In questions #6-9, you used relative frequency probability to determine the probability of winning
the car if you switch doors or choose not to switch. Use a different method to determine the
probability of winning the car if you switch doors or choose not to switch doors. Show your work. & ?/5
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