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Please, provide your justification for your response to every question in this subsection. Just
the final numerical answer will receive zero credit, even if it is correct. For the graphs, it is
sufficient to carefully draw the graph correctly in a clearly labeled coordinate system.

Problem 3.1. (10 points) A population of insureds consists of three types of people: «, [
and . There are half as many people of Type «a as of Type [ people in the population. The
number of Type v people is equal to the total number of the remaining two types of people.
The probability that a Type a person makes at least one claim in a year is 1/5. The probability
that a Type § person makes at least one claim in a year is 2/5. The probability that a Type
person makes at least one claim in a year is 3/5.

At the end of the year, a person is chosen at random from the population. It is observed that
that person had at least one claim. What is the probability that the person was of Type 7

Problem 3.2. (5 points) A continuous random variable X has the probability density function
of the following form

(3.1) fx(@) =k forz>1

where k is a positive constant. What is its 95" percentile?

Problem 3.3. (10 points) Consider a continuous random variable X whose probability density

function is of the form
Kx® for x € (0,5
fx(z) = { (0.5)

0 otherwise.

You are given that the probability that X less than 3.75 is 0.4871. What is the value of the
parameter o

Problem 3.4. (5 points) Consider the random variable X whose cumulative distribution func-
tion is given by
0 for x < 1
Fx(z) =%t for 1 <z <2
1 for2<z

What is the expectation of the random variable X7
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Problem 3.5. (10 points) Consider a continuous random variable X whose probability density
function is of the form

1 for x > 1,
Fx(w) = {0 otherwise

for some parameter p > 1. Find the value of the parameter p such that the expected value of
the random variable X equals 3.

Problem 3.6. (2 points) Let X be an exponential random variable. Then, its mean and its
variance are equal. True or false? Why?

Problem 3.7. (8 points) Let the random variable X denote the result of rolling a fair 8—sided
die (i.e., an octahedron) whose faces are numbered 1 through 8. Find the 60" percentile of X.



