
232 Correspondence. [ J A N .

ON A METHOD OF OBTAINING HALF-YEARLY AND QUARTERLY

PREMIUMS FROM THE ANNUAL PREMIUM.

To the Editor of the Assurance Magazine.

SIR,—Allow me to draw the attention of your readers to a method of
obtaining half-yearly and quarterly premiums from the annual premium.
As it is one of much utility to the practical computer, and I do not remember
to have met with it in any of the works in use among actuaries, it may not
be altogether unworthy of a place in your columns.

The subject has been treated by the late Mr. Orchard in his exceedingly
valuable work, Single and Annual Assurance Premiums, where at p. vii. of
the Introduction he gives the expression for finding cx, the quantity to be
added to half the yearly premium to form the half-yearly premium. That
expression is as follows:—

which, translated into symbols more generally adopted, is as follows:—

The arithmetical operation is a very simple one, and the value of the
increment cx is easily obtained with the assistance of a table of reciprocals;
but when these results are collected into a tabular form, there is an incon-
venience in the use of them which is not altogether unimportant—viz., that
before entering the table it is necessary to find from the annual premium
the corresponding annuity, which annuity is made the argument of the
table of ex.

The method now submitted enables us, by a very obvious substitution
in one of the terms of the above quoted expressions, to form the values of
cx in terms of the annual premium, instead of in terms of the single pre-
mium, and to use the annual premium directly as the argument to the
tabular results. It is as follows:—

Since =Πx=annual premium,

and substituting the former of these equivalents for the latter, we obtain a
more elegant and convenient expression for the required value of cx.

The annual premium then being and the annual

amount of the half-yearly premium by the usually adopted approximation

being it is required to find the value of their differ-

ence, viz.,
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Dividing by π x(1+ax), and again multiplying by that quantity, we obtain

Then the half-yearly premium will be

And generally, when the premium is payable m times a year, the addition

to the annuity will be and substituting this value

in the above equation, it becomes

and the premium for the mth portion of a year will be

Reference has been made above to the facility with which the half-yearly
values (to which Mr. Orchard confined his table) may be calculated by his
method. The one here given may, however, lay claim to attention upon
the ground that the arithmetical operation is thereby still further simplified.
An example worked by both methods will enable the reader to form his
own estimate of the comparative merits of each of them.

Example.—To find the half-yearly premium when the annual premium
is £4·100.

By Mr. Orchard's method.

To π x = 4 · 1 0 0 the corresponding annuity* is 13·260.

Then 13·260 + ·75 = 14·010: its reciprocal ·071377
13·260+1 =14·260 ,, ,, ·070126

·001251

* i e., The argument of Mr. Orchard's tables.
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·001251
Ax corresponding to annuity* 13·260=58·466

and inverted

By the method above adduced.

To πx=  4·100, the corresponding annuity* is 13·260,

and and

inverted

I have calculated a table of half-yearly and quarterly premiums, at
3 per cent., by this method; which I think will be found generally useful,
being true for all cases given, irrespective of the rate of mortality, and not
first requiring the finding of the corresponding annuity, as is the case with
Mr. Orchard's table as already referred to. A copy of the table so calcu-
lated is subjoined.

I am, Sir,

Your obedient servant,

SAMUEL L. LAUNDY.Eagle Life Office,
Dec. 1, 1863.

See Note, ante, p. 233.
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Table of Half-yearly and Quarterly Premiums, at 3 per Cent, for any Rate of Mor-
tality, derived from the Annual Premiums by means of the expression
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