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STT 455, Homework 2, Fall 2013

1. (35 points) For a fully discrete 10-year deferred whole life insurance of $100,000 on (35), you
are given:

• Premiums are payable annually, at the beginning of each year, only during the deferral
period.

• There are no death benefits during the deferral period.

• Mortality follows the Illustrative Life Table.

• i = 0.06

• (IA) 1
35: 10

= 0.10797

(a) [5 points] Explain, in words, why insurance policies must have the first premium payable
at policy issue.

(b) [5 points] Write an expression for the loss-at-issue random variable for this policy.

(c) [10 points] Use the equivalence principle to compute the annual premium.

(d) [15 points] If an additional death benefit equal to the return of all premiums paid, without
interest, is to be paid during the 10-year deferral period, calculate the revised annual
premium.
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2. (40 points) On your exact 25th birthday, you have just been hired as an actuarial assistant
at Super Life Insurance Company. You are entitled to join the company’s pension plan which
promises to pay:

• a benefit of $2,000, for life, at the beginning of each month starting at retirement age 65.

Assume that you will work for Super Life until retirement. You are given:

• To fund this benefit, Super Life will contribute $500 each year on your birthday, beginning
at hire, during your working years.

• The rest will be paid by you in a fixed amount of C each year on your birthday, beginning
at hire, during your working years.

• Mortality follows the Illustrative Life Table

• i = 0.06

• Mortality assumes that deaths are uniformly distributed over each year of age.

• For i = 0.06, α(12) = 1.00028, β(12) = 0.46812, and d(12) = 0.05813.

(a) [20 points] Calculate C based on the equivalence principle.

(b) [5 points] Without any calculations, if interest rate is higher than 6%, would you expect
your contributions to be higher or lower? Explain.

(c) [15 points] Suppose you are now age 65 and have reached retirement. You have the option
of receiving a lower amount of benefit but with a 10-year guarantee. Calculate your revised
monthly benefit.
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3. (25 points) For a fully discrete whole life insurance of $1,000 issued to (40), you are given:

• There is a first year expense of $10 and a renewal expense of $1 each year after the first
year.

• These expenses are paid at the beginning of each year.

• Mortality follows the Illustrative Life Table.

• i = 0.06

(a) [20 points] Calculate the expense-loaded annual premium.

(b) [5 points] Suppose there is an additional expense, called the claim settlement expense,
of $40 payable when the death claim is made. Calculate the new expense-loaded annual
premium.
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