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MAY, 2008 FL-81

FELLOWSHIP EXAMINATION

MATHEMATICAL BASIS OF LIFE ASSURANCE

Time: 3 Hours] [Total Marks : 100
Answer any FIVE questions only.
All questions carry 20 marks each.

1. a) Definei, v and d, and prove by general reasoning that v =d. Tyxa

b) An investment fund has a valoe of Rs. 96,000 at the begining of the 5
. year. A deposit of Rs. 19,200 was made at the end of 4 months. A
withdrawal of Rs, 30,720 was made at the end of 7 months. The fund
at the end of the year is Rs. 96,000. Find the rate of interest earned by
the fund assuming simple interest during the year.
ch At an effective annual rate of interest £, each of the following two 5
sets of payments have the present value of Rs. k : '
i} Aninitial payment of Rs. 121 and another payment of Rs. 121 at
the end of | year.
i} A payment of Rs. 144 at the end of 2 years and another pa:,'ment
of Rs. 144 at the end of 3 years.

Caleulate i and &

d) Ramesh puts Rs. 25,000 into a special bank account that pays an annual 3
effective interest rate of 5% for 8 years. If a withdrawal from the
account is made during the first 5% years, a penalty of 4% of the
amotmt withdrawn is made. Ramesh withdraws Bs. & at the end of
each of the years 4, 5 and 6. The balance in the account at the end of
# vears is Rs. 15,000, Calculate & .

Givenat 5% - (1+0* = 1.1025 , (1+i¥ = 1.1576,
(140" = 12155 and (|l +i)* = 1.4775
a}  Frove both algebraically and by general reasoning tha 2
Be = ¥YPp¢ x dy4]
by Define and write expressions for ey and’ €y , and 8

]
provethit ey = ext —3
2

¢) What conditions should be satisfied for a population to be stationary? 4
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5 ab A Society consisting of 100 members all aged 60 contribute Rs, 6
[ 000 anpually starting in one year's Ume for 10 years such that the
accumulated amount in the fund is equally divided by the survivors at
the end of 10 years, The contribution is made by members as long as
they are alive. Assuming that the group experiences a0} mortality
and fund earns 8% p.a., find the expected amount each survivor is
likely to et at the end of 10 years.

Given @ 8%  Dgy= R786.01 Doy= 327540
450 = 8.65 o0 = 6,708
by Show that {ﬂ+|J_'Ej__-__“£_r__tl_ i 3
nCpryy ‘ {n+I]Pr
¢) ' How many 5 digit numbers can be formed using all the digits 1, 2, 3,4 3

& 5 such that the resulling number i$ divisible by 3

d)  The probability that a person aged 40 dies within a year 15 0.002 and 8
the probability that a psrson aged 41 dies within a year is 0.003

InTespect of 2 persons X & Yaged 40 & 41 respectively calculate :
i) Atleast one die within one year

it} Both survive one yvear

iit) X survives 2 years

iv} Both die before their 42" birthday. .

6. a) Three cards are drawn at random from a pack of playing cards. Find 6
the probability that |
1) All three are Black
ii) All three are Kings
1i} Atleast one is an Ace

b} Show by general reasoning that 4

11 0 = A mF - 9]
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)
A Society consisting of (0000 members all aged 60 contribute Rs.
| 000 anpually starting in one year's time for 10 years such that the
accumulated amount in the fund is equally divided by the survivors at
the end of 10 years. The contribution is made by members as long as
they are alive. Assuming that the group experiences a{90) mortality
and fund eams 8% p.a., find the expected amount each survivor is
likely to get at the end of 10 years

Given @ 8% Doy = 8786.01 Dy = 327549
Aen = B.65 Ao = 6.708
Show that (n+)Cr . nPpyd ¢4
=T
nCrpp - (m+l)Pr

How many 5 digit numbers can be formed using all the digits 1,2, 3,4

& 5 such that the resulting number is divisible by 3

The probability that a person aged 40 dies within a year 15 0.002 and
the probability that a person aged 41 dies within a year is 0.003

Intespect of 2 persons X & Y aged 40 & 41 respectively calculate :
i) Atleast one die within one year

i) Both survive one year

i) X survives 2 years

iv) Both die before their 42™ birthday,

Three cards are drawn at random from a pack of playing cards. Find
the probability that :

11 All three are Black

il All three are Kings

i) Atleast one 15 an Ace

Show by general reasoning that

(1% )= S e T

FL -81
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An investor has the following three (3) options :

i} Invest Rs. 1,000 at the begining of every year for 5 years for a
return of Bs. 5,600 at the end of 5 years,

it} Invest Bs, 2,000 now and Rs. 3,000 at the end of 3 year to get
Rs. 5,800 at the end of 5 years,

111} Invest Rs. 1,500 at the end of every vear for 5 years for a return
of Rs. 7,800 at the end of 6" year,
Which option should the investor choose and why, if the investor
expects aminimum return of 6% on his investments?

Given: @6% ; E?F 4465106, v= 0943396, v'= 0.839619
vi= (.747258 vi= 0.704961

A life office issues a special Endowment Assurance policy in which
the first year premium is twice the subsequent premiums, Calculate
the first year and subsequent yearly premium for a life aged 40 on the
following basis.

Mortality : LIC{1970-73) ultimate

Interest 1 6%

Expenses . 1% of the sum Assured every year

Sum Assured  Rs. 1,00,000

Term : 10yrs.

Simple reversionary bonus : Rs_ 20 per thousand sum assured (Bonus
vesis al the end of the policy anniversary)

You may assume that expenses are incurred in the begining of the
policy year and claim on death is paid at the end of year of death.

Givenat6% : Dyy= 9364523 Dey = 4992083
Nyo= 134301473 Ngo = 6231952
M= 1762563 M, = 14654.66
Rop= 42477369 Reo = 26092971

A policyholder effected at age 40 an endowment assurance policy for
sum assured Rs. 50,000 for a term of 15 years, 5 years back. lgnoring

FL -81
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a)
b)

5

Mortality LIC{1970-73) ultimate

Interest 1 6%

FL -81
expenses and bonus loading, find the value of retrospeciive reserve
immediately before the payment of the 6* premium.

Instead of paying the 6th premium, the policyholder at that time desires
to convert the policy into a paid up policy. Calculate the paidup Sum

._ﬂ;ssurod,
Given al 6% :

My - 1762563 M. 16285.48
N, - 1343014.73 N5 =927313.11

D,. - 6877485 D - 3557326

Write a short note on graduation.

Explain briefly

i) Interest Surplus

ii) New Business Strain

iii) Reserve for Early Payment of Claims

waemee END =eeee

M55 = 12716.28

Nes .403807.17




