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If we divide both sides of original equation by d.=ala..la we

obtain:
X X b
k+1 =_k+ k (1)
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Summing previous equation from k=0to k=t- 1yields:
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So once having the starting value Xo we can find the t -th term
directly without explicitly computing the intermedi ate terms.
There exist some examples how to apply this mathema tical tool also
in Life Insurance especially in the area of reserve and asset

share calculations.

2. Recursive fornmula for whole |ife assurance

In this article we will derive a recursive formula for a
traditional non-profit whole life assurance with a death benefit
of 1.

It is well known, that the successive formula for t he reserves of

this type of assurance is:

(Vt + P)(1+ i):Vt+1[(1_ qt) TG,
where
i -is the valuation interest rate,

g, - is the probability, that a person age x + t will die during

one year,

- is the net level premium payable annually in adv ance,



V, and V,,, - are net premium reserves at the end of the year

at the end of the year t+1.

We arrange this formula into the form of first orde

recursive (difference) equation

(Vk + P)(l"'i)_Qk =Vk+l[(1_qk)'
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Computing the compounding element

A 1+
dk+1 - 1
- 1-0,

we can see that:

i — kK px - Dx+k

d 1+i D,
where
« P, is the probability that a person age x will live for

D,, D,,, are the commutation functions.

Now we can divide both sides of equation (2) by the
factor d,,, and we obtain the difference equation as (1) in the

previous part.

After that we can sum both sides of this equation f

k=t- 1, then generate the intermediate values and we hav

known retrospective formula for a whole life assura nce:
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If we sum both sides of previous equation from issu e ( k=0) to

maturity ( k=n) we become the equation from which we can find the

net level premium P.
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