
Homework Problems - Day 6
G&S = Conditional Probability by Grinstead and Snell

1. Find the expected value of the random variables X, Y , and Z from problem 1 on Day 4.

2. Consider the following game. We choose a ball at random from an urn containing 7 red, 3 green
and 2 amber balls. We win $2 if we choose a green ball, we lose $1 if we choose a red ball, and
we don’t win or lose any money if we choose an amber ball. Let X represent our winnings. Find
E(X).

3. Consider the following game. We choose two balls at random (with replacement) from an urn
containing 6 red balls and 4 green balls. You win $2.00 each time you pick a green ball and lose
$1.50 each time you pick a red ball. Let X represent your winnings.

(a) What is the expected value of X?

(b) Continue to assume that you win $2.00 each time you pick a green ball. In order to make it a
fair game (i.e. with expected value zero) how much should you lose when you pick a red ball?

4. Suppose we roll two six sided dice. Let X represent the absolute value of the difference of the
values that come up. What is the expected value of X? The following may be helpful: 1,1 1,2
1,3 1,4 1,5 1,6
2,1 2,2 2,3 2,4 2,5 2,6
3,1 3,2 3,3 3,4 3,5 3,6
4,1 4,2 4,3 4,4 4,5 4,6
5,1 5,2 5,3 5,4 5,5 5,6
6,1 6,2 6,3 6,4 6,5 6,6

5. Consider the following game played at a casino. A player bets on one of the numbers 1 through
6. Three dice are then rolled, and if the number bet by the player appears i times, for i = 1, 2, 3,
then the player wins i dollars. On the other hand, if the number bet by the player does not appear
on any of the dice, then the player loses $1. What is the player’s expected winnings?

6. Suppose you run an insurance agency such that:

• each of your 3 clients has a 20% probability of getting into an accident during the year

• for each accident, you must pay $4,000 (where you only pay for at most one accident per
client per year)

• you pay your friend a flat fee of $200 and in exchange, she promises to reimburse you $3,000
in case all 3 of your clients have accidents this year

How much should you charge each client so that your expected net profit is $500?
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