
HOMEWORK 9, ACTS 4306

For each problem, you need to choose a correct answer among 5 given answers.

1. The number X of fire claims that an actuary is working on during a calendar month
is a uniform random variable with the support 0, 1, . . . , n, and the number Y of car-accident
claims is also uniform with the support 1, 2, . . . , n. Find Var(X) − Var(Y ).

[A] (2n + 1)/12 [B] 1/12 [C] 0 [D] -1/12 [E] −(2n + 1)/12

2. The probability that a radio breaks down in any day is .2 and is independent of the
breakdowns on any other day. The radio can break down only once per day. Calculate the
probability that the radio breaks down two or more times in ten days.

[A] .1075 [B] .2400 [C] .2684 [D] .6242 [E] .9596

3. The number X of patients arriving at an emergency room is a Poisson random variable
with E(X) = ln(2). Calculate E{cos(πX)}.

[A] 0 [B] 1/4 [C] 1/2 [D] 1 [E] 2 ln(2)

4. A fair die is tossed until a 2 is obtained. If X is the number of trials required to obtain
the first 2, what is the smallest value of x for which P (X ≤ x) ≥ 1/2.

[A] 2 [B] 3 [C] 4 [D] 5 [E] 6

5. An actuary notices that one in four fire claims results in a large premium. In a series of
independent fire claims, find the probability that the first claim resulting in a large premium
is one of the first 3 claims.

[A] .50 [B] .52 [C] .54 [D] .56 [E] .58

6. An insurer has 5 independent one-year term life insurance policies. The face amount
on each policy is 100,000. The probability of a claim occurring in the year for any given
policy is .2. Find the probability that the insurer will have to pay more than the total
expected claim for the year.

[A] .06 [B] .11 [C] .16 [D] .21 [E] .26

7. The probability generating function of a discrete non-negative random variable N is
a function of the real variable t and it is defined as

G(t) :=
∞∑

k=0

tkP (N = k) = E(tN).

Which of the following is the correct expression for the probability generating function of
the Poisson random variable with mean 2?

[A] e−2t [B] e1−2t [C] e2t [D] e2t−1 [E] e2(t−1)

8. An insurer issues two independent policies to individuals of the same age. The insurer
models the distribution of the random variable N , which is the completed number of years
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until death for each individual, and uses the geometric distribution P (N = k) = (.99)k(.01),
where k = 0, 1, . . . Find the probability that the two individuals die in the same year.

[A] .001 [B] .003 [C] .005 [D] .007 [E] .009

9. As part of the underwriting process for insurance, each prospective policyholder is
tested for high level of cholesterol. Let X represent the number of tests completed when the
first person with high level of cholesterol is found. The expected value of X is 12.5. Calculate
the probability that the sixth person tested is the first one with high level of cholesterol.

[A] 0 [B] .053 [C] .080 [D] .316 [E] .394

10. Consider a random variable X with a moment generating function M(t) = [(2 +
et)/3]9I(−∞ < t < ∞). Find the variance of X.

[A] 2 [B] 3 [C] 4 [D] 7 [E] 10
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