
ACT348H1F - TEST 1 - OCTOBER 10, 2007

Write name and student number on each page.  Write your solution for each question in the
space provided.

1.  A 2-year fully discrete term insurance issued to  with a face amount of $100,000 has aÐBÑ

premium of $1 ,000 in the first year and $2 ,000 in the second year. The annual effective rate of$ '

interest is 25% and the mortality probabilities at ages  and  are    andÐBÑ ÐB  "Ñ ; œ Þ#B

; œ Þ#&B" .
6  (a)  Describe the issue date loss random variable as a 3-point random variable with numerical

  outcomes and probabilities.
4  (b)  Determine (i) the expected value of the issue date loss and.

  (ii) determine    for the situation in part (a).IÒ P lOÐBÑ   "Ó"

4  (c)  Suppose that the premium is changed to  in the first year and  in the second year andU #U

  that these are benefit premiums (equivalence principle premiums). Find .U

4  (d) Suppose that the death benefit is $100,000 plus the return of premiums without interest and
  suppose that the premium is  in the first year and  in the second year and that these areV #V

  benefit premiums. Find .V

4  (e) Suppose that the death benefit is $100,000 plus the return of premiums with interest at 25%
  suppose that the premium is  in the first year and  in the second year. Describe the issueT #T

date
  loss random variable as a 3-point random variable in terms of . Solve for  using theT T

  equivalence principle.



2.  The force of mortality is constant at    for all ages, and the force of interest is .06.. œ Þ!"

A fully continuous whole life insurance of 1 issued to  with level premiums for life.ÐBÑ

2+4 (a)  Suppose that the premium charged on the policy is based on the equivalence principle.
  Find the premium and the probability that the issue date loss is positive.

4  (b)  Find the variance of the issue date loss based on the premium in (a).
4  (c)  Find the minimum annual premium rate  so that    .U TÐP  !Ñ Ÿ Þ#
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2. (a) The equivalence principle premium is    .TÐE Ñ œ œ œ œ Þ!"
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We find the point  at which the issue date loss is 0 if death occurs at that point.>!
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The loss is positive if death occurs before  , and the probability of that is>!
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Alternatively, since the force of mrotality is constant and the equivalence princple premium is
used, the variance is equal to    .#
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(c) We find the time point  so that   .  This point is the solution of the equation> ; œ Þ#> B
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