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Discussion #6

Name:

Probability

1. Suppose John visits your store to buy some items. He buys toothpaste for $2.00 with proba-
bility 0.5. He buys a toothbrush for $1.00 with probability 0.1. Let the random variable X be
the total amount John spends. Find E[X].

2. Suppose we have a coin that lands heads 80% of the time. Let the random variable Y be the
proportion of times the coin lands heads out of 100 flips. What is Var[Y ]?

3. LetX be a random variable with mean µ = E[X]. Using the definition Var(X) = E[(X−µ)2],
show that for any constant c,

E[(X − c)2] = (µ− c)2 + Var(X).
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4. Use the above result to prove that

• Var(X) ≤ E[(X − c)2] for any c

• Var(X) = E[X2]− E[X]2

5. We roll a die 9 times and record the value of each roll on slips of paper. Then, we place all 9
slips of paper in a box:

1 2 2 3 3 3 4 4 5

The numbers in the box have the following summary statistics:

Statistic Sum Sum of Squares Mean Median
Value 27 93 3 3

For each of the following, answer the following questions: Is this value calculable from the
information given? If so, either calculate it by hand or describe how you would calculate this
value. If not, then suggest an estimate for the quantity. All draws are with replacement.

(a) The expected value of a single draw from the box

(b) The expected value of the average of nine draws from this box

(c) The exact variance of the tickets in the box

(d) The exact variance of the average of nine draws from the box

Modeling

6. We wish to model exam grades for DS100 students. We collect various information about
student habits, such as how many hours they studied, how many hours they slept before the
exam, and how many lectures they attended and observe how well they did on the exam.
Propose a model to predict exam grades and a loss function to measure the performance of
your model.
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7. Suppose we collected even more information about each student, such as their eye color,
height, and favorite food. Do you think adding these variables as features would improve
our model?


