MATH 3630
Actuarial Mathematics I
Final Examination
Monday, 12 December 2008
Time Allowed: 2 hours
Total Marks: 130 points

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

Name: E—M [[ Student ID: SUGG’ES TED gﬁﬁ»u TN

e There are thirteen (13) written-answer questions here and you are to answer all thir-
teen. Each question is worth 10 points.

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

¢ Please write legibly.

e Anyone caught cheating and writing after time has expired will be given a mark of
zero.



MATH 3630, ACTUARIAL MATHEMATICS I, FALL 2008 FINAL EXAMINATION

Question No. 1:

For a fully discrete whole life insurance of $1,000 issued to (x), you are given:

~o gyip = 0.01, forallk > 0; and

s i = 10%.

Calculate the level benefit premium for each year.
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MATH 3630, ACTUARIAL MATHEMATICS I, FALL 2008 FINAL EXAMINATION

Question No. 2:

The expense-loaded annual preémium for a 30-year endowment policy of $10,000 issued to
(30) is to be computed based on the following assumptions:

e sales commission is 40% of the gross premium in the first year;

]

renewal commissions are 5% of the gross premium in years 2 through 10 only, and 0%
thereafter;

per policy expenses are $12.50 per $1,000 of benefit in the first year and $2.50 per $1,000
of benefit thereafter;

o i = 4%;and

the following table of annuity values:

n iy
10 8.409
20 14.010
30 17.626

Calculate the expense-loaded annual premium.
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MATH 3630, ACTUARIAL MATHEMATICS I, FALL 2008 FINAL EXAMINATION

Question No. 3:

For a fully continuous whole life insurance of 1 on (x), you are given that:
¢ the force of mortality is constant;
o the force of interest is also constant;
o 2A, = 0.20; and

o B(Ay) =0.04;

Calculate Var(L), where L is the loss-at-issue random variable that is based on the benefit
premium.
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Question No. 4:

Ben is currently 35 years old and is contemplating whether to purchase a whole life insur-
ance of $100,000 now or wait for another year. Assume the following:

e The death benefit will be paid at the end of the year of death and level premiums are
payable once at the beginning of each year.

o The insurer calculates premiums based oni = 4%, ga5 = 0.000689, and Azs = 0.19219.

¢ [gnore expenses.

How much more will Ben have to pay in each year if he waits to purchase the insurance
when he reaches age 367
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MATH 3630, ACTUARIAL MATHEMATICS 'I, FaLL 2008 FINAL EXAMINATION

Question No. 5:

Two actuaries, Kurt and Keisha, use the same mortality table to price a fully digerete two-
year endowment of $10 on (x). You are given:

e Kurt calculates level annual benefit premiums of 7.

e Keisha calculates non-level benefit premiums of 5.0 in the first year and 3.7 in the
second year.

«v=090 =2 o =040

Calculate the value of 7.
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MATH 3630, ACTUARIAL MATHEMATICS 1, FALL 2008 FINAL EXAMINATION

Question No. 6:

For a whole life insurance of $5,000 issued to (40), you are given:
o Death benefit is payable at the end of the year of death.
¢ Premiums are level payable annually at the beginning of each year.
o Mortality follows the [llustrative Life table with i = 6%.

e Expenses are the following:
- taxes: 2.5% of the gross annual premium
— commissions: 4% of the gross annual premium

— fixed expenses (per $1,000 of death benefit): $5 in the first year and $2.50 in re-
newal years

Calculate the amount of the ross armual premmm
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MATH 3630, ACTUARIAL MATHEMATICS 1, FALL 2008

FINAL EXAMINATION

Question No. 7:

You are given the foﬂowing:

ffm

= eI

s i=23% N (i?:)
o Az = 0.27921 3

o figg = 21.68

?
I
o 1oEs = 0.73756 \\

Estimate the value of 1{JP(M) (Asp) and interpret this actuarial symbol.
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MATH 3630, ACTUARIAL MATHEMATICS 1, FALL 2008 FINAL EXAMINATION

Question No. 8:

For a fully continuous whole life policy of $1 issued to (45), you are given:

¢ Force of mortality is constant with ¢ = 0.01.
o Force of interest is constant with 6 = 0.05.

¢ Premium is determined according to the actuarial equivalence principle.

Calculate the probability that the insurer will make a profit, i.e. the loss-at-issue is negative.
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MATH 3630, ACTUARIAL MATHEMATICS I, FALL 2008 FINAL EXAMINATION

Question No. %

You are given the following information:
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Calculate ,,V,, and interpret this actuarial symbol.
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MATH 3630, ACTUARIAL MATHEMATICS I, FALL 2008 FINAL EXAMINATION

Question No. 10:

For a special 20-year endowment policy issued to age 45, you are given:

o Death benefit is payable at the end of the year of death with benefit amount equal to:

— $10 if death is within the first 10 years,
— $20 if death is within the next 10 years, and
~ $50 if alive at the end of 20 years.

o Mortality follows the [llustrative Life table with i = 6%.

o The level annual benefit premium is payable at the beginning of each year and is de-
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EXTRA PAGE FOR ADDITIONAL OR SCRATCH WORK
Cankirned ( Curg+ion ﬁm}

=\ = APV(FB) - APV(F @’}
)

® [ 20 Aghomy + 20 QE@@E - U OgoE]

| e 756

/ o 68756 (1439€9)
o— t A = ~%£€N% =
Aéo 5tto Mics T o
61506 (A z969 )

N R Y. H,3407
s\ = 20 (ﬂeewﬁwg‘@(.é%w@ﬂ 12251 ( ),

e A

15
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Question No. 11:

You are given the following;:
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Calculate P ! | and interpret this value.
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Prursitmg

Question No., 12: iyﬂﬂ%
P 243

For a whole life insurance policy of $1 issued to (40), you are given:
o Benefit is payable at the end of the year of death.

o Level premium is payable at the beginning of each year for 15 years.

Using actuarial symbols you have learned from this course, give both the prospective and
the retrospective benefit reserve formulas at the end of 20 years.
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MATH 3630, ACTUARIAL MATHEMATICS I, FALL 2008

FINAL EXAMINATION

Question No. 13:

You are given the following table of annuity values:

Calcplate 17 V5.

m\g 20

X I
30 185

4) 138

50 6.6
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EXTRA PAGE FOR ADDITIONAL OR SCRATCH WORK
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