
Homework 1 for graduate students, Due 02/06

Write up your solutions neatly and coherently. Show all work to qualify for full credits

1. (10 points) The joint probability mass function of X and Y is given by
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Find (a) pX|Y (3|1); (b) E [X|Y = 2] and (c) FY |X(2|1).

2. (10 points) The joint density of X and Y is given by

f(x, y) =

{
2
9
y2e−xy, x > 0, y ∈ (0, 3)

0, otherwise.

Find E
[
eX |Y = 2

]
.

3. (10 points) A coin, having probability p ∈ (0, 1) of landing heads, is continually flipped
until at least one head and two tails have been flipped. Find the expected number of flips
needed, and its variance. (Hint: You can use the results from Example 3.)

4. (10 points) A fair, 6-sided die is rolled continually until two consecutive 6s appear. Find
the expected number of rolls. (Hint: Ross Chapter 3, Exercise Q23)

5. (10 points) Claim sizes range between 0 and 1500. The probability that a claim is no
greater than 500 is 0.8. Claim sizes are uniformly distributed on (0; 500] and on (500; 1500].
Calculate the expected claim sizes and its variance.

6. (10 points) The number of claims has the probability distribution P(N = 0) = 0.4,
P(N = 1) = 0.3, P(N = 2) = 0.2 and P(N = 3) = 0.1. Each claim amount has a
Poisson distribution with mean 4. The number of claims and claim amounts are mutually
independent. Determine the variance of aggregate claims.

7. (10 points) Suppose that the number of auto insurance claims received in a month is
modeled by Poisson distribution with intensity λ = 3. Assume that each auto insurance
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claim takes values $50, $100 or $150 equally likely. Calculate the probability that the total
auto insurance claim amounts to exactly $300.

8. (10 points) The number of coins that John spots when walking to work is a Poisson
random variable with mean 6. Each coin is equally likely to be a penny, a nickel, a dime, or
a quarter. John ignores the pennies but picks up the other coins.

(a) Find the expected amount of money that John picks up on his way to work.

(b) Find the variance of the amount of money that John picks up on his way to work.

(c) Find the probability that John picks up exactly 25 cents on his way to work.
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