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An insurer issued 500,000 fully discrete whole life insurance policies to lives all exactly age 50 on
January 1, 2005. Each policy issued has a death benefit of $150,000 with an annual gross premium
of $3,875.

You are given:

• The following values in Year 2014:

anticipated actual
Expenses as a percent of premium 0.04 0.05
Annual effective rate of interest 4.0% 6.2%
q59 0.0080 0.0095

• The gross premium reserve per policy at the end of Year 2013 is 9V
g = 3, 066.48.

• A total of 471,748 remain in force at the beginning of Year 2014.

1. Calculate the gross premium reserve per policy at the end of Year 2014.

2. Calculate the total gain (or loss) for this portfolio of policies in Year 2014.

3. Calculate the gain (or loss) by source emerging at the end of Year 2014 using the following
order: interest then expenses then mortality.

4. Calculate the gain (or loss) by source emerging at the end of Year 2014 using the following
order: mortality then interest then expenses.

5. Show that the sums of the gain (or loss) in each of (3) and (4) above both equal to that in (2).
Is there a difference in the gain (or loss) due to mortality? Explain why.


