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LECTURE 18
Life Assurances (continued)

n-year term life assurance with death benefit payable on the moment of death

Assume unit death benefit payable immediately on deatk)dffthe death occurs within years (i.e.
within the term of policy). Then the present value of this benefit is

z:{ VI if T(x)<n (1)

0, otherwise

The expectation of (E.P.V.) is denoted by the symbé_jhm and

— *(\ if t<n
1 _ _ ) S
AS<:H|_E(Z) - /0 {O, otherwise}fT(X)(t)dt
n
= /Ovttpxu(ert)dt.

vard) ~E@) - E@P = Alyg— (Ry)”

wherei* = 2i +i? (so thatv* = v2.)

Pure Endowment

Assume unit benefit payable immediately on the survivalxfto agex+ n. The present value of
benefit is

[0, if T(x)<n
Z_{ VIif T(X) >n 2)

zis a discrete-type random variable (actuafly- V' xBernoulli(,px) ). Its expectation (E.P.V.) is
denoted by the symb@l 1 and

A2 =E(2 = VP(T(x)>n)=v"npx

n|

var(z) = (Vz)nnpanX:(V*)nnpanx'
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n-year term endowment policy with death benefit payable on the moment of death

This a combination of an-year term life assurance policy and a pure endowment. We shall conside
the case when the death and survival benefits are equal.

Suppose the benefits are of 1 unit of money each. Then total present value of the benefits under
policy isz= z; + zp wherez, is the P.V. of the death benefit (given by Eq. (1)) and the P.V. of the
survival benefit (given by Eq. (2):

L VI if T(x)<n
LV, if T(X)>n

Its expected present value is denoted by the syrA_;gﬁ}F and

A_‘Xﬂ - E(Z> - A_&:n_| +A<:ni\' 3)
Eq. (3) follows fromE(z + z) = E(z1) + E(2) and the previously obtained expressionsHagr; )
andE(z).
Commutation Functions

Commutation functions are used for calculating E.P.V. of life assurances on the basis of life tal
values.

Commutation functions involve both mortality and interest.

We shall consider only two commutation functidbgandNy. The are defined as follows

DX - Vxlx NX - ;Dx+k.
k=

Values of these commutation functions for integare provided in the life assurance tables.

Example.
John, age 30, is taking out a pure endowment policy with a term of 10 years. Under this policy Jol
receives 1 unit of money on his survival to age 40. Assume 4% interest and calculate the expectation
variance of the present value of John’s benefit on the basis of A1967-70. Use select values for age 3(

Solution
The E.P.V. of unit benefit to be paid {a) if he survives from ag& to agex+nis

I D
1 _onix+n _ Ux+4n
Aﬁm_v”npx_v” .~ D,

whereDy = V¥ly.
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Have tofindA, . -1 on the basis of A1967-70. This table has a select period of 2 years, |38heel 0=

[30):10]

30+ 10=40.
We can calculaté\[SO]:%‘ in two ways: (i) using thé function; and (ii) using thé function.
Using Dy:

A 1_ Disg+10 _ Dao

SO0 Dpag Diso
69864959
= = 10430030 0%

Usingly:

Need to calculate first. The interest rate is 4%, henee- 1/(1+i) = 1/(1+ 0.04). Now

I I
1 _ 0 _0l30+10 10140
Ao =V 10PE0 =V 30 v 30
1 \'°33542311
B (1.04) 33828764 009

the same answer as in the above.
Now variance:

var(PV.) = (V)" 10pag 10039 = V*°10Pj30 (1— 10Pj30)

l40 l40
= Vzol—(l - |—)
0 o

20
_ ( 1 > 33542311( 33542311):0.0038

1.04) 33828764\ 33828764



