
EXAM M QUESTIONS OF THE WEEK
S. Broverman, 2006

Week of July 3/06

An insurer is calculating the single premium to charge for continuous whole life insurance to
Ð)!Ñ with face amount 100,000. The insurer calculates the premium in the following way.

Using   and DeMoivre's Law with   a continuous single premium whole life$ =œ Þ!& œ "!!

insurance policy with face amount 100,000 is issued to each of 100 individuals at age 81, and the
single premium charged results in a probability of .1587 (based on the normal approximation) of
the insurer experiencing a positive loss on all policies combined.

That is the premium charged to  by the insurer. Using the same interest and mortalityÐ)!Ñ

assumptions, suppose that this insurance policy is issued to 100 independent individuals at age
Ð)!Ñ. Using the normal approximation, find the probability of a positive loss on all policies
combined.

The solution can be found below.



Week of July 3/06 - Solution

Under DeMoivre's Law,   ,
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The loss on a single policy with premium is    , where    is theU P œ "!!ß !!!^  U ^ œ @X

present value random variable of a continuous insurance of 100,000 issued to .Ð)"Ñ
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The combined loss on 100 policies is     , where each  has the same distribution as W œ P P P�
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but the 's are independent of one another. We wish to find so that  .P U T ÒW  !Ó œ Þ"!4

We have    and it follows from independence of the 'sIÒWÓ œ "!!IÒPÓ œ "!!Ð'%ß &&$Þ'  UÑ P4
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Applying the normal approximation to , it follows that  ,W œ "
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so that   . This is the premium charged to each of 100 individuals at age .U œ ''ß $"!Þ) Ð)!Ñ

Now the loss on a single policy with premium is    , where    is theU P œ "!!ß !!!^  U ^ œ @X

present value random variable of a continuous insurance of 100,000 issued to .Ð)!Ñ
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