
WS: Expected Value and Variance Names:

1. Let 𝑋 be a Discrete Uniform random variable on [−4,−1, 0, 1, 2]. Let 𝑌 = 𝑋2. Find 𝔼(𝑌 ).

2. Let 𝑋 be a random variable such that 𝔼(𝑋) = 4. Let 𝑌 = 2 + 3𝑋. Find 𝔼(𝑌 ).

Suppose you roll a six-sided die with a probability distribution given below. Let 𝑋 be the number of spots
rolled.
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3. Calculate 𝔼(𝑋)

4. Calculate 𝑉 𝑎𝑟(12𝑋 + 300).

Given the cdf of the random variable 𝑋 below:

5. compute 𝔼(𝑋) and 𝑉 𝑎𝑟(𝑋).
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An American roulette wheel has 38 slots: 18 red, 18 black and 2 green.

6. Let 𝑆 be the number of times in 10 spins that you land on a red space. Calculate 𝔼(𝑆), 𝑉 𝑎𝑟(𝑆)
and 𝑆𝐷(𝑆).

7. Write R code which will allow you to simulate 10 spins of an American roulette wheel (where your
possible outcome is either red or not red), and count the number of spins that result in landing on a
red space.

8. Write R code which will allow you to simulate 100 of these experiments (so 100 experiments, each
featuring 10 spins of the wheel, and the number of red spaces landed on is counted in each experiment).
Your output should be a vector with 100 observations, where the first element is the number of red
spaced landed on in experiment one, and so on.

9. Write code to calculate the mean, variance and standard deviation of the vector you created in the
last step. Then, compare them to the theoretical quantities you calculated at the start of this series of
problems in one to two sentences.

Consider the random variable 𝑋 whose probability mass function can be obtained from the graph in
Question 5.

10. Write R code which will allow you to simulate 100 realizations (draws) of this random variable.

11. Write code to calculate the mean and variance of the output you created in the last step. Then, com-
pare them to the theoretical quantities you calculated in Question 5 in one to two sentences.
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