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Please write your name and student number at the spaces provided:

Name: Section No.:

• There are five (5) multiple choice (MC) and one (1) written-answer questions
here and you are to answer all questions asked. Points assigned are clearly
indicated on each question.

• Please provide details of your workings in the appropriate spaces provided;
partial points will be granted.

• Please write legibly.

• Anyone caught writing after time has expired will be given a mark of zero.

• The Illustrative Life Table (ILT) is attached in the last two pages of this paper.
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MC Question No. 1: (10 points)

You are given:

• qx+k = 0.10(1 + k), for k = 0, 1, 2

• i = 0.05

Calculate the actuarial present value of a three-year endowment insurance of $1 issued to (x).

(a) 0.46

(b) 0.60

(c) 0.74

(d) 0.88

(e) 1.02
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MC Question No. 2: (10 points)

You are given:

• A45 = 0.15

• p45 = 0.99

• i = 0.04

Calculate ä46.

(a) 21.2

(b) 22.2

(c) 23.2

(d) 24.2

(e) 25.2
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MC Question No. 3: (10 points)

You are given:

• Tx, the future lifetime of (x), has an Exponential distribution with µ = 0.15.

• δ = 0.05

• Z is the present value random variable for a whole life insurance of $10 payable at the
moment of death of (x).

Calculate the probability that Z will exceed $5.

(a) 0.125

(b) 0.375

(c) 0.555

(d) 0.875

(e) 0.925
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MC Question No. 4: (10 points)

For a special whole life insurance on (50), you are given:

• The death benefit, payable at the end of the year of death, is 100 if death occurs within
the first 10 years and 250 if death occurs thereafter.

• Mortality follows the Illustrative Life Table.

• i = 0.06

Calculate the actuarial present value for this life insurance.

(a) 34.3

(b) 43.8

(c) 53.2

(d) 64.6

(e) 72.0
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Question No. 5: (10 points)

You are given:

• i = 0.05

• A50 = 0.21

• A51 = 0.20

• A2 51 = 0.06

• Z is the present value random variable for a whole life insurance of $1 issued to (50).

Calculate the variance of Z.

(a) 0.01

(b) 0.02

(c) 0.03

(d) 0.04

(e) 0.05
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There are five (5) parts to the written-answer portion of this test and you are to answer all
parts. Please provide as much details of your calculations as possible to get your partial points
for any incorrect answers.

You are given:

• i = 4% and the following table:

x `x µx

55 8755 0.0104
56 8658 0.0117
57 8551 0.0132
58 8432 0.0149

(i) (10 points) Assuming Uniform Distribution of Deaths (UDD) between integral ages, cal-
culate Ā 1

55: 3
and interpret this value.
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(ii) (10 points) Calculate the exact value of ä
55: 3

.
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(iii) (10 points) Assuming Uniform Distribution of Deaths (UDD) between integral ages, cal-

culate ä
(12)

55: 3
.

Hint: You may use the result that when i = 0.04, α(12) = 1.000127 and β(12) = 0.464889.
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(iv) (15 points) Using Woolhouse approximation formula based on the first 3 terms (W3),

calculate ä
(12)

55: 3
.
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(v) (5 points) Explain why the Woolhouse formula may be a better approximation than that
based on the UDD assumption.
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EXTRA PAGE FOR ADDITIONAL OR SCRATCH WORK
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