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Probability Distributions

Suppose that on one night at a certain hospital, four mothers (named Johnson, Miller, Smith, and
Williams) give birth to baby boys. Each mother gives her child a first name alliterative to his last: Jerry
Johnson, Marvin Miller, Sam Smith, and Willy Williams. But something happened and the babies all got
mixed up, so the nurses had to return them at random! We will investigate what will happen in the long
run.

1. Take a sheet of scratch paper, and divide this into four areas with a mother’s last name written in
each area. Shuffle the four index cards well, and then deal them out randomly with one index card
going to each area of the sheet. Finally, turn over the cards to reveal which babies were randomly
assigned to which mothers. Record how many mothers got the right baby. Do this process a total
of five times, recording in each case the number of matches:

Repetition Number 1 2 3 4 5

Number of Matches

2. Use this table to fill in the following table:

Number of Matches 0 1 2 3 4 Total

Count

Proportion 1.00
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The actual probability distribution is given below:

Number of Matches 0 1 2 3 4

Proportion 9/24 8/24 6/24 0/24 1/24

3. Are the possible values of the “number of matches” random variable equally likely? Explain.

4. For this distribution, find the mean and standard deviation.

5. Fill in the following table with the results from the entire class.

Number of Matches 0 1 2 3 4 Total

Count

Proportion 1.00
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6. In what proportion of these simulated cases did at least one mother get the correct baby?

7. For this distribution of simulated cases, find the mean and standard deviation.

8. How close were the two distributions? Was our mean and standard deviation close to the actual
mean and standard deviation?
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