
HOMEWORK 12, ACTS 4306

For each problem, you need to choose a correct answer among 5 given answers.
This homework combines specific topics related to actuarial science and includes losses,

deductables, insurance, etc. You are encouraged to read about these topics on SOA Exam 1
webpage.

1. An insurance policy reimburses a loss up to a benefit limit of 10. The policyholder’s
loss, Y , follows a distribution with the pdf f(y) = 2/y3 for y > 1 and f(y) = 0 otherwise.
What is the expected value of the benefit paid under the insurance policy?

[A] 1.0 [B] 1.3 [C] 1.8 [D] 1.9 [E] 2.0

2. The warranty on a machine specifies that it will be replaced at failure or at age 4,
whichever occurs first. The machine’s age at failure, X has the density function f(x) = 1/5
for 0 < x < 5 and f(x) = 0 otherwise. Let Y be the age of the machine at the time of
replacement. Determine the variance of Y .

[A] 1.3 [B] 1.4 [C] 1.7 [D] 2.1 [E] 7.5

3. An insurance policy is written to cover a loss, X, where X has a uniform distribution
on [0, 1000]. At what level must a deductable be set in order for the expected payment to
be 25% of what it would be with no deductable?

[A] 250 [B] 375 [C] 500 [D] 625 [E] 750

4. An insurance company sells a one-year automobile policy with a deductable of 2. The
probability that the insured will incur a loss is .05. If there is a loss, the probability of a loss
of amount N is k/N for N = 1, 2, 3, 4, 5 and k a constant. These are the only possible loss
amounts and no more than one loss can occur. Determine the net premium for this policy.

[A] .031 [B] .066 [C] .072 [D] .110 [E].150

5. A loss random variable X has the following (cumulative) distribution function

F (x) =











0 if x < 0
.2 + .3x if 0 ≤ x < 2
1 if x ≥ 2

An insurer will provide proportional insurance on this loss, covering fraction α of the loss
(0 < α < 1). The expected claim of the insurer is .5. Find α.

[A] .25 [B] .3 [C] .45 [D] .5 [E] .65

6. An auto insurance company insurers an automobile worth 15,000 for one year under a
policy with a 1,000 deductable. During the policy year there is a .04 chance of partial damage
to the car and a .02 chance of a total damage to the car. If there is a partial damage to the
car, the amount X of damage (in thousands) follows a distribution with density function
f(x) = .5003e−x/2 for 0 < x < 15 and zero otherwise. What is the expected claim payment?

[A] 320 [B] 328 [C] 352 [D] 380 [E] 540
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7. The owner of an automobile insurers it against damage by purchasing an insurance
policy with a deductable of 250. In the event that the car is damaged, repair costs can be
modeled by a uniform random variable on the interval (0, 1500). Determine the standard
deviation of the insurance payment in the event that the car is damaged.

[A] 361 [B] 403 [C] 433 [D] 464 [E] 521

8. A company buys a policy to insure its revenue in the event of major snowstorms that
shut down business. The policy pays nothing for the first such snowstorm of the year and
10,000 for each one thereafter, until the end of the year. The number of major snowstorms
per year that shut down business is assumed to have a Poisson distribution with mean 1.5.
What is the expected amount paid to the company under this policy during a one-year
period?

[A] 2,769 [B] 5,000 [C] 7,231 [D] 8,347 [E] 10,578

9. An insurance company sells an automobile insurance policy that covers losses incurred
by a policyholder, subject to a deductable of 100. Losses incurred follow an exponential
distribution with mean 300. What is the 95th percentile of actual losses that exceed the
deductable?

[A] 600 [B] 700 [C] 800 [D] 900 [E] 1000

10. An insurance policy reimburses dental expense, X, up to a maximum benefit of 250.
The probability density function for X is f(x) = ce−.004x for x ≥ 0 and it is zero otherwise.
Here c is an unknown constant. Calculate the median benefit for this policy.

[A] 161 [B] 165 [C] 173 [D] 182 [E] 250
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