
Math 3631 Review Problems 1
27 January 2020

1. For a fully discrete whole life insurance policy of 1 issued to (x), prove the following
formulas for net premium reserves:

• kV = 1 − äx+k

äx

• kV = 1 − Px + d

Px+k + d
=

Px+k − Px

Px+k + d

• kV = 1 − 1 − Ax+k

1 − Ax

=
Ax+k − Ax

1 − Ax

2. Assume mortality follows the Standard Ultimate Life Table with i = 0.05. Calculate
the net premium reserves at the end of year 10 for each of the following policies:

• A fully discrete whole life insurance policy issued to (45) with death benefit equal
to 10,000.

• A 20-year term insurance policy issued to (50) with death benefit of 25,000 payable
at the end of the year of death and premiums are payable once at the beginning of
each year.

3. For a special whole life insurance on (45), you are given:

• Benefit is paid at the end of the year of death. The death benefit is $100,000 for the
first 20 years and reduces to $50,000 thereafter.

• The annual benefit premium of $4,945 is payable once at the beginning of each year
for the first 20 years only; no premiums are payable after 20 years.

• The following actuarial present values:

x Ax äx E10 x

55 0.5628 4.8091 0.0758
65 0.7532 2.7147 0.0015

Calculate the benefit reserve at the end of 10 years.

4. Consider a fully discrete whole life insurance of B to (x). Prove the following recursive
formula for reserve calculations:

k+1V =

(
kV + P

)
(1 + i) −Bqx+k

1 − qx+k

,

with k = 1, 2, . . . and 0V = 0.
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5. For a fully discrete whole life insurance of 1,000 on (65), you are given:

• The net premium reserve at the end of policy year 24 is 502.58.

• The net premium reserve at the end of policy year 25 is 527.85.

• A65 = 0.6135

• i = 0.05

Calculate q89.
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