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1. (100 points) The Monty Hall Problem: One of the most infamous problems in probability
comes from the 70’s game show ”Let’s Make a Deal”. On the show, a contestant is given the
choice of three doors: behind one door is a car; behind the others two, goats. To play the game:

• You pick one of the three doors.

• Monty (the host) then opens one of the other two doors and reveals a goat.

• You may now either keep your original pick, or change your pick to the other sealed door.

What’s the best strategy to make sure you go home with a car instead of a goat?

(a) (10 points) What’s the theoretical probability of guessing correctly on your initial pick?

(b) (20 points) We can check this experimentally with a die (or the dice roll simulator I’ve
made in R). Start with a drawing of three doors: A, B, and C. Pick one as your guess and
simulate the outcome by rolling a die. On a 1 or 4 the car is behind door A, on a 2 or 5
the car is behind door B, and on a 3 or 6 the car is behind door C. Repeat these steps 30
times and log your pick and the location of the car for each simulation below.

(c) (20 points) Use this experimental data to calculate the percentage of the time you won
the car. How does this compare to the theoretical value?
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(d) (30 points) Next we want investigate the chances of winning when you decide to change
your pick. As before, pick one of the three doors as your guess and simulate the car’s
location by rolling the die. Now, play the part of Monty and remove one of the losing
doors from the game (but, not the one you initially picked). Finally, change your pick to
the other door. Repeat these steps 30 times and log your initial pick, the location of the
car, and your final pick for each simulation below.

(e) (20 points) At the time researchers were debating this problem, the theoretical probability
of winning if you change your pick was thought to be either 1/3, 1/2, or 2/3. Based on
your experiment, which value was correct? Explain, as best you can, why this might make
sense.


