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ON A TABLE INDICATING THE ANNUAL PREMIUM FROM THE

SINGLE, AND VICE VERSA.

To the Editor of the Assurance Magazine.

SIR,—We possess, in the late Mr. Orchard's tables, the means of pass-
ing from the value of an annuity on any status to those of both the single
and the annual premiums for assurance on the same status; and it seems
that, to complete our canon, there is still room for a set of tables allowing
us to pass from the single to the annual assurance premiums, and vice versd.
I am, therefore, induced to offer you a specimen of the tables indicated,
adapted to the rate of 3 per cent.

Let a denote the value of an annuity on any status, A the value of an
assurance on the same status, such that the sum assured is certainly to be
paid on the failure or the efflux of that status, then we have

(1)

and if π denote the annual premium for the same assurance, payable also
till the failure or efflux of the status, we likewise have

(2)

From (1),

and

Hence, by substitution in (2),

(3)

In accordance with this formula the table was constructed. It must be
noted that the expression (3) being obtained by elimination of ( l + a )
between the two equations (1) and (2), the table is applicable only in cases
in which both these equations hold. Thus, it is applicable to whole life
assurances, on one or any number of lives, to assurances on last survivors,
and to endowment assurances when the premium is payable until the
assurances become due. But it is not applicable to temporary or deferred
assurances, or survivorship assurances, as in each of these cases one or other
of the specified conditions does not hold.

Each tenth value in the table was formed by a continuous arithmetical
process, admitting of check at any point, and interpolation was used to fill
up the intermediate terms, two orders of differences being employed in the
earlier portion of the table, and three orders in the latter, the change being
rendered necessary by the rapid variation in the rate of increase of the
tabular values.

The argument, is the single premium for assurance of £ 1 or £100
according as the decimal point is placed, immediately before or immediately
after the two leading figures in the left hand column; and the tabular
result, as pointed, is the corresponding annual premium for £100.

The table gives by inspection the result answering to the first three
figures only of the single premium, and the remaining two figures have to
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be proportioned for. To facilitate this operation the differences (corres-
ponding to the middle of the line on which they are respectively placed)
are inserted in the right hand column. They are additive, and the rule for
their use is:—Multiply the difference by the number composed of the 4th
and 5th figures of the single premium, and add one hundredth part of the
product to the tabular result corresponding to the first three figures. The
sum is the complete result required.

I now give a few examples. I might for these take figures purely at
random, but prefer taking actual values, according to various tables, so as
to afford the means of easy verification.

Ex. I.—Single life, aged (15). Carlisle 3 per cent.

A=·31315 (Gray, Smith, and Orchard).
·313 gives 1·327

p.p. for

II.—Single life, aged (62). Northampton 3 per cent.

A=·70275
·702 gives

(Jones, p. 289).
6·861

p.p. for

(Jones, 289).

III.—Last survivor of (30) and (35). Carlisle 3 per cent.

A=·30733
·307 gives

(Gray, Smith, and Orchard).
1·290

p.p. for

IV.—Endowment and assurance for 20 years on (40). Carlisle
3 per cent.

A=·60461
·604 gives 4·442

p.p. for

V.—Last survivor of (21) and (31). Northampton 3 per cent.

A = ·32770
·327 gives

(Jones, pp. 288 and 917).
1·415

p.p. for
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For the inverse use of the table the rule is:—Take out the three–figure
single premium corresponding to the tabular value next lower than the
given annual premium, attach two ciphers to the corresponding tabular
difference, and divide the number thus formed by the excess of the given
annual premium over the next lower tabular one. The quotient (prefixing
a cipher if it consist of only one figure) will be the 4th and 5th figures of
the single premium.

Ex. I.—Required the single premium corresponding to annual pre-
mium l·952.

Next lower

Tab. diff.

II.—Required the single premium corresponding to annual pre-
mium 6·996.

Next lower

Tab. diff.

I shall be glad if you think this contribution worthy of a place in the
Assurance Magazine,

And remain, Sir,

Your most obedient servant,

Aberdeen, 4th June, 1863. H. AMBROSE SMITH.

Annual Premium for Assurance of £100 at 3 per Cent.
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Annual Premium for Assurance of £100 at 3 per Cent (continued).
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