For an endowment assurance:

Pxai = Aa/ z'i.xgl

A slightly different type of policy is a whole life policy with premiums only payable
for a limited term (say n years). In this case we have:

P &3 Ax / éxﬁ\

The same notation is similarly used for continuous functions. Thus for a whole life
assurance payable immediately on death, with premiums payable continuously:

P. = A /%
Reserves

For most assurance policies (but not all) the costs of paying benefits increases as the
policy proceeds. For instance, in a whole life policy the chance of dying in a given
year (qx ) increases with age and thus the expected payments increase year by year. At
the beginning of the contract, the premium payable at the start of the year is more than
sufficient to cover the expected benefit payments during the year. At later stages, the
premium received each year is less than the expected benefit payments during the

year. Therefore, the insurance company needs to build up reserves.

We start by looking at the “prospective policy value” for an in force life insurance
contract. “In force” means that the policy has started and has not been completed
either by death or the expiry of the stated term of the contract (or by surrender of the
contract).

The prospective policy value is defined as:

Expected present value of future outgo less expected present value of future
income.

The notation for policy valuesis V.

For instance V represents the policy value for a whole life issued to a life aged x at
the end of t years. It will be seen that:

tVX o Ax+t o PX Ax+t

and Ax+t = 1- d 5X+t

Ve= (1—dxn) -(1-ddx) Ben/ax = 1-8pul/ 8
Recursive Calculation

To prove: ({Vx+ Px)(1H) = Qe+ Pxt * 111 Vs



