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Time : 3 Hours Marks : 80

Instruction :
1. All Questions are Compulsory.
2. Each Sub-question carry 5 marks.
3. Each Sub-question should be answered between 75 to 100 words. Write every questions

answer on separate page.
4. Question paper of 80 Marks, it will be converted in to your programme structure marks.

1. Solve any four sub-questions.
a) Calculate the following functions :

i) 1
40 : 20A 4

ii) 40 : 20A 1
Basis : lx = 110 – x (for x ≤ 110)
Interest 4% per annum

b) An endowment assurance contract with a term of 10 years pays a sum assured of
£ 1,00,000 immediately on death and a sum of £ 50,000 on survival for 10 years.
Calculate the expected present value of this contract. 5
Basis :
Mortality μ = 0.03 throughout
Rate of interest 5% per annum

c) i) Calculate EPV of Benefit of Rs.1 million on survival after 25 years if the
probability of the event is 0.90 and v = 0.95. 2

ii) A life office issues identical deferred annuities to each of 100 women aged
63 years exact.
The benefit is Rs.5,000 per annum payable continuously from a woman’s 65th
birthday, if still alive at that time, and for life thereafter.
Calculate the total expected present value at outset of these annuities.
Basis: mortality: PFA92C20
Interest:4% per annum

3
d) For a continuous whole life annuity of 1 on (x):

i) T (x) is the future lifetime random variable for (x).
ii) The force of interest and force of mortality are constant and equal.
iii) 12.50xa =

Calculate the standard deviation of 
xIa 5
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e) Calculate :
i) 25P40 ii) 10|q[53] iii) 55:1 0a

iv) 10|5q40 iv) 65a
Basis :
Mortality AM92
Interest 4% per annum

5
2. Solve any four sub-questions.

a) i) Define uniform distribution of deaths. 2
ii) Using the method in (i) above calculate 1.25q65.5. 3

Basis :
Mortality ELT 15 (Males)

b) A population is subject to a constant force of mortality of 0.015. Calculate
i) The probability that a life aged 20 exact will die before age 21.25 exact.
ii) The curate expectation of a life aged 20 exact.

5

c) i) Calculate ( )x
a

Basis μx = 0.02 for all x
δ = 4 % per annum 3

ii) Give an example of selection shown by the following mortality table PMA92 2
d) At the age of 60 years exact, Rajesh purchases an annuity for a purchase price of

Rs.5,000,000.
The annuity is payable monthly in advance and is certain to be paid for first five years
and guaranteed for life thereafter. Calculate the monthly annuity amount using the
following basis :
Mortality : AM92 Ultimate
Interest rate : 6% pa
Expenses : Nil 5

e) i) Give a different example of selection shown by each of the following mortality
tables : 2
1) ELT15
2) AM92

ii) 1) Define 4|5q[60]+1 in words.
2) Calculate its value.
Basis :
Mortality AM92 3

3. Solve any four sub-questions.
a) Explain why life insurers set up reserves for the endowment assurance policies. 5
b) A Special Endowment Assurance contract is issued to a life aged 40 for a term of 25 years.

The Death Benefit = Sum Assured of 100,000 is payable immediately on death.
Survival Benefit = 200,000 is payable at the end of the term on survival.
Calculate the Net Premium p.a.
Basis : AM92 Mortality with 4% interest rate. 5
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c) A life insurer issues 20-year term assurance policies to lives aged 45 exact. The sum
assured, which is payable immediately on death, is Rs. 5,00,000 for the first 10 policy
years, and Rs. 1,00,000 thereafter. level annual premiums of Rs. 1897.24 are payable
for 20 years or until death, if earlier.
i) Find the prospective reserve at the end of 10th policy year. 3
ii) Using your answer to part (i), describe the disadvantages to the insurer after

10th policy year for selling these policies. 2
Following bases is used to calculate the premiums and reserves :
Mortality : AM92 Ultimate
Interest : 4% per annum
Expenses : Nil

d) A life insurance company issues the following 2 types of policy :
• 15-year pure endowment assurance with a sum assured of Rs. 75,000 payable at

maturity. Level premiums for this contract are paid annually in advance.
• 20-year single premium temporary immediate annuity with an annual annuity

payable in advance of Rs. 15,000.
On January 01, 2005, the company sold 3,000 pure endowment assurance policies
and 2,500 temporary immediate annuity policies, all to lives aged 45 exact. 5
Basis: Mortality AM92 select
Interest rate 4% per annum
Expenses NIL
Calculate the death strain at risk during 2012.

e) A life insurer issues 5-year single premium temporary immediate annuities of Rs.50,000
per annum.
On 1 January 2007, the company sold 1,000 temporary immediate annuity policies to
male lives aged 55 exact. During the first two years 2007 and 2008, there were five
deaths from immediate annuity portfolio.
During the calendar year 2009, there was one actual death. Calculate the total mortality
profit or loss to the life insurer in the year 2009.
Basis :
Interest Rate : 4% per annum
Mortality : PMA92C20 for annuities. 5

4. Solve any four sub-questions.
a) Prove that, under the above conditions, the prospective reserve is equal to the

retrospective reserve at time t for an immediate annuity contract with annual annuity
amount of B payable in arrears, initial expenses of I at the outset of the contract and
renewal expenses of R at the start of every year from the second year onwards. 5

b) For a special 3-year endowment assurance on a life aged 65 years, the maturity value is
Rs. 1,000. The death benefit is Rs. 1,000 plus the reserve at the end of the year of death.
Using the recursive relationship of reserves, calculate the level premium payable for
this policy. The basis to be used is AM92 select mortality and 4% p.a. interest rate.
[Given that 3V = 1000] 5
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c) A level premium with-profit 20-year endowment assurance policy, issued to a life
aged exactly 40 has a sum assured of Rs. 10,000. The death benefits are payable at the
end of the year of death.
Premiums are calculated assuming AM92 select mortality, 4% p.a. interest, initial
expenses of Rs. 150 and claim related expenses of 3% of the base sum assured (payable
on death or maturity).
Calculate the annual premium if the policy is assumed to provide compound bonuses
of 4% p.a. of the sum assured vesting at the end of each policy year. 5

d) i) Under a policy issued by a life insurance company, the death benefit payable at the
end of year of death is a return of premiums paid without interest. A level premium
of £3,000 is payable annually in advance throughout the term of the policy.
For a policy in force at the start of the 12th policy year, you are given the following
information :
Reserve at the start of the policy year £25,130
Reserve at the end of the policy year per survivor £28,950
Probability of death during the policy year 0.03
Expenses incurred at the start of the policy year £90
Rate of interest earned 4% per annum
Reserves given above are immediately before payment of the premium due.
Calculate the profit/loss expected to emerge at the end of the 12th policy year
per policy in force at the start of that year. 3

ii) Calculate 1
5015

(LA)

Basis :
Mortality AM92
Rate of interest 6% per annum 2

e) A life insurance company issues a 5-year with profits endowment assurance policy
to a life aged 60 exact. The policy has a basic sum assured of £10,000. Simple
reversionary bonuses are added at the start of each year, including the first. The sum
assured (together with any bonuses attaching) is payable at maturity or at the end of
year of death, if earlier. Level premiums are payable annually in advance throughout
the term of the policy.
Show that the annual premium is approximately £2,476.
Basis :
Mortality : AM92 select
Interest : 6% per annum
Initial expenses : 60% of the first premium
Renewal expenses : 5% of the second and subsequent premiums
Bonus Rates : A simple reversionary bonus will declared each year at a rate

of 4% per annum
5

sssssss

http://www.ycmouonline.com

http://www.ycmouonline.com

