MATH 3631
Actuarial Mathematics Il
Class Test 1 - 3:35-4:50 PM
Wednesday, 19 February 2020
Time Allowed: 1 hour and 15 minutes
Total Marks: 100 points

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

Name: E!"h L Student ID: Sl /)4} ¢S [c/( Sa;\ vy oS
e There are ten (10) written-answer questions here and you are to answer all
ten. Each question is worth 10 points.

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

e Please write legibly.

e Anyone caught writing after time has expired will be given a mark of zero.
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Question No. 1:

For a fully discrete whole life insurance of 10 issued to (50), you are given:

e Mortality follows the Survival Ultimate Life Table.
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Question No. 2:

d= 0¥/,
For a fully discrete whole life insurance of 10 issued to (50), you are given: ‘ [43
e Mortality follows the Survival Ultimate Life Table. @: 0
° zf0.05 ‘ P: Oﬁlﬂlﬁg’é
e L5 is the prospective loss random variable at the end of year 5. ,
( ﬁ‘ b i)

Calculate Var(Ls).
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Question No. 3:

For a fully discrete whole life insurance of 100 on (35), you are given:
e First year expenses are 10% of the gross premium.
e Renewal expenses are 5% of the gross premium.

e Expenses are incurred at the beginning of the policy year.

e Mortality follows the Survival Ultimate Life Table.

A <= . 0T6Y:
e i=0.05 3 T6y 7
e Gross premium is calculated according to the equivalence principle. 05"5 = [§97y
Calculate the gross premium reserve at the end of year 10.
e . . _ G .
§ X W\ Y _ {O Q A) o
(as %—-—.‘oﬂ G = 3
C _ 100 Ai's - 05 3’704.&:}\

A5G35~ 0F

\0\/82 /'A\PV(Fwa t APV(FEL) ~ A’P\/(F&l@)
~ wAt Glos) Qg5 ~ G Ags

L Aﬁg.: AS\C
~ 100 /\éﬁ - ‘C\SGC‘TS " .
C)':{,Sa ‘7.&‘L\/

— co7\24| =« GCOF

e —



<

MATH 3631, ACTUARIAL MATHEMATICS II, SPRING 2020 CrAss TEsT 1

Question No. 4: Yenove s
For a whole life insurance on (40), you are given:

e The death benefit is 1000, payable at the end of the year of death.
e There is only a single g%s premium of 125, payable at policy issue.

e There are no expenses.

Mortality follows the Survival Ultimate Life Table.

e 6 =0.05
e L is the loss fgor this policy in year 10.
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Csyrh=81
Question No. 5: F‘ OOO A(; ey
For a fully discrete whole life insurance of 1000 on (65), you are given: O\C v
—_—
e The net premium reserve at the end of year 24 is 502.58. =757 8(077
o go =22 O\  Purs
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e 7 =0.05
[

o Ags =0.6135 W

Calculate 95V, the net premium reserve at the end of year 25.
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Question No. 6:

For a special fully discrete whole life insurance on (40), you are given:

e The death benefit is 20 in the first year and 10 in all subsequent years.

e q1p=0.0020 g5 = 0.0025 /L(u =.377
e 1 =0.03 Ciz{a o= /:\‘{u
® A40 =0.37 A50 = 0.48 \ d
e Deaths within one year are uniformly distributed throughout the year. - (=37
Calculate 194V, the net premium reserve in year 10.4. '()% 03
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Question No. 7:

For a 3-year term insurance on (60), you are given:
iy
e There is only one single premium, P, payable at issue.

e The death benefit, payable at the end of the year of death, is equal to 10 plus the benefit
reserve.

® geork = 0.01, for £=0,1,2,...
e 1 =0.04

Calculate P.
sN= 0
N= (0tpYh00) - (o 48 -)(0)

= POo4) = lo(on)

t A ﬂgqﬂ (o))
2= (P(les) - o(on)(1e4) - (149 ¢ -

= Plloa)” = o (W 0{:(\1)4) 4—\1 |
[ tem

3\ = p('\,M)C o (o[ 1o

N
N

(o0 (Loq 104+ )

Fx
l.o43

- gadTlsol x 9.2¥



MATH 3631, ACTUARIAL MATHEMATICS II, SPRING 2020 Crass TEsST 1

Question No. 8:

You are given the following critical illness multiple state model:

H: healthy © _ C: critically ill

S

D: dead

You are given that all the forces of transition are independent of age and time with:

pHC = 0.025 uﬂ\: 0.018 pCP = 0.048

Calculate the probability that a Healthy policyholder will remain healthy at the end of 10 years.
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Question No. 9:

You are given the following critical illness multiple state model:

H: healthy

C: critically ill

NS

D: dead

You are given that all the forces of transition are independent of age and time with:

0
(G = 0.025 1B = 0.018 4P = 0.048

Calculate the probability that a Healthy policyholder will be critically ill at the end of 10 years
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Question No. 10:

You are given the following critical illness multiple state model:

H: healthy

C: critically ill

NS

You are given that all the forces of transition are independent of age and time with:

Calculate the probability that a Critically Il policyholder will remain critically ill at the end

D: dead

,U/CD
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EXTRA PAGE FOR ADDITIONAL OR SCRATCH WORK
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