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£1,000, and that a bonus of £ 1 . 10s. per cent. per annum is added
thereto in the usual manner each five years. To avoid any invidious dis-
tinction, I have purposely chosen data that, as far as I know, do not accu-
rately represent the operations of any Office.

The first column shows the (net) annual premium required to assure
£1,000 at the ages stated; the second, the annual premium required to
meet the increasing benefit above described; and the third, the ratio of the
first to the second.

Assuming the Office to charge the premium in the first column with
the ordinary "loading" of 30 per cent., it will be seen that, while the
entrants at age 50 get a reasonable equivalent for their payments, those at
the more advanced ages have to pay some 30 per cent. of the premiums of
their more fortunate younger brethren of 20.

I remain, Sir,
Your most obedient servant,

Aberdeen, 1st February, 1859. H. A. S.

ON THE FACILITIES AFFORDED IN THE COMMUTATION
SYSTEM BY THE INTRODUCTION OF COLUMNS OF DIF-
FERENCES.

To the Editor of the Assurance Magazine.

SIR,—Although your correspondent, "Joshua Milne, will not admit the
superiority of the columnar method in life contingency calculations, he has
failed, I think, to prove that, even with the help of a complete set of
temporary and deferred annuities, the " ancient" method gives facilities
equal to those which are claimed for its rival. I regret that the examples
which have been adduced, in illustration of the two methods, were not
presented by the writers on both sides, with the operations in full, for the
merits of each method could then have been better appreciated.

As the old method of computation is, doubtless, greatly facilitated by
the tabulation of the annuities, temporary and deferred, so may the power
of the columnar method be increased by the tabulation of the differences of
the N and M columns, and the summation of those differences, to be used
supplementally to the D and N table in its ordinary form. I have long
been sensible of the importance of such tables (and doubtless it has been
equally apparent to others), for, as far back as the early part of 1854,
I tabulated the differences of the N and M columns for terms from 1 to 70
years, and from those differences formed new R and S columns.

As a discussion has recently taken place in your valuable Journal with
regard to the relative merits of the old and the columnar methods, it may
not be uninteresting to give a short account of the difference tables above
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referred to; I therefore propose, if you deem it worthy of insertion, to lay
before your readers a short description of the mode of computing them
adopted by me, as well as a few formulas illustrative of the advantages to
be derived from such a supplement to the original table.

The tables consist of a series of columns, supplemental to the columns
N, S, M, R, of the table in its ordinary form, and are calculated for every
age, from 0 to 70 (i. e. commencing with 0—1 and terminating with
69—70), which is deemed sufficiently extensive for practical purposes.

At the time of computing them, I was not, nor am I at present, aware
of any suggestion having been made for a similar undertaking, and am
therefore entitled to claim originality, both for the construction of the tables,
and for the adaptation of the common formulas to them.

The table used as the basis of these supplemental tables is the English
Life Table, No. 1, contained in the Appendix to the Sixth Annual Report
of the Registrar-General, 1844, pp. 604-5 (8vo. edition).

With regard to the arrangement of the tables, it is necessary to state,
that the one adopted by Dr. Farr, as regards columns N and S, has been
followed;—Nx and Sx corresponding with and of Jones, Davies,
and others; and the following relation will be found to subsist between the
several columns, viz.:—

In the ordinary table.

z being the oldest age in the table.

,, ,,
,, ,,
,, ,,

In the supplemental tables.
n being the age at which the risk

will cease, and at which the table
also terminates.

,, ,,
,, ,,
,, ,,

The symbols and are used to express not simply an abridg-
ment of the terms and as adopted by Professor
De Morgan, Dr. Farr, and others, but rather as the index to the tabulated
results of their differences. The symbols and in like manner
indicate the summation of the columns and and are equivalent
to the result of the several terms and
and must not be confounded with the abbreviated form of and

The columns of the supplemental tables bear the following relation to
the corresponding columns of the original table:—

and were computed in the manner now to be explained.

* Professor De Morgan adopted the symbols and as an abbreviated form for
and Companion to Almanac, 1840, p. 8.

VOL. VIII, N
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Since

Table L, terminating at age 1, column was found by sub-
tracting N1 from N 0 = D 0 , which was then inserted against age 0.

And since
and

Table II., terminating at age 2, was formed by adding to the number
opposite age 0 of the original table the quantity D1; and the last tabulated
age, being one year less than that at which the table terminates,

In like manner, the subsequent tables were constructed, by adding to
the numbers opposite each age respectively in the table terminating at an
age one year younger than the final age of the table in course of formation,
the constant quantity representing the age at which the
latter table terminates.

An example of the process used in constructing column is here
subjoined:—

In practice, the above constants, distinguished by the antique type, would
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be set down on a card and added to each line of the preceding column, by
which means the several columns may be produced with great rapidity.

Verification of the work was obtained as follows:—

Further verification of columns was effected by the additions of
columns the quantities of which being

and agreeing with of Table No. 1, further
proved their accuracy.

Column was formed by addition, in the usual manner, and age 0 was
checked by and further verified by

Column was formed from column C, in the same manner as column
from column D, and column by the same process as column

By the aid of the supplemental tables, the computer will find that in the
cases for which they are especially intended,—viz., for finding values for
periods short of the whole duration of life, all the terms in the usual
formulae required to reduce the value of a whole life assurance or annuity,
whether for fixed or increasing sums, to the value of a temporary assurance
or annuity, are rendered unnecessary: in other words, the expression for
whole life risks will apply equally to temporary risks, by substituting
for , for x+n, &c.

Take, for example, one of the most simple cases:—the formula for the

present value of a whole life annuity is for that of a temporary

annuity it is which, by the supplemental tables, becomes

thus saving one tabular entry and a subtraction, the importance of

which, in forming a series of values, cannot fail to be appreciated.
In calculations in which both numerator and denominator are of a

temporary character, a greater advantage will be gained. The common
formula for the annual premium for a deferred temporary annuity is

but by these tables it becomes By the

former, four tabular entries and two subtractions are required; while by
the latter, two tabular entries only produce the same result.

The facilities afforded by this new arrangement will, however, be more
apparent from an example involving more elements in the calculation than
the preceding cases. For a deferred annuity with return of premiums,

the common expression is but by the sup-

plemental tables it becomes agreeing, mutatis mutandis, with

the formula for the annual premium for assuring a sum at death with

return of all the premiums—viz.,

N 2
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It will therefore, I think, be apparent that columns and
—giving, as they do, by inspection, the differences of the numbers opposite
every present and increased age, from 0 to 70, of columns N and M of the
table in its common form; and that columns and containing the
summation of columns and in the same manner as columns
S and R are the summation or columns N and M; and thus sustaining the
same relation to each other in temporary cases as do columns N, S, M, R,
of the ordinary table for cases involving the whole of life—afford the
means of calculating assurances and annuities for terms, as concisely, and
with as much facility, as those for the whole period of existence.

In conclusion, I annex a few formnlæ adapted both to the ordinary and
the supplemental tables, which will suffice to show their relative value,
and indicate the great saving of labour effected by tables computed as here
pointed out, over those in common use. There are, however, I am aware,
a few cases in which no especial advantage is gained by the use of the
new tables; but although, in such cases, they are not serviceable to the
same extent as in others, they will, nevertheless, be found useful for
independent verification of computations by the common formulæ.

FORMULÆ.

Annual premium to assure £1 at death, if within n years :—

By ordinary table. By supplemental tables.

Annual premium to assure £ l at death if between the ages of x+n

Annual premium for an assurance for n years, commencing at £A and
increasing £ P per annum:—

The same when

Annual premium for an assurance of £A for n+1 years; after which
it increases by £ P for n—1 years, and then stops:—

Temporary premium—£p now and n—1 times more, n times in all—
for £1 at death:—

Temporary premium, increasing by a proportion, to last n years only,
last premium {1 + (n—1)π}p, for £ 1 at death:—
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Annual premium for endowment assurance of £ 1 at end of n years or
at previous decease; n payments:—

Annual premium for an endowment payable at age x+n, with return
of all the premiums if death take place previously; n payments in all:—

Extract from the Tables referred to. TERMINATING AT AGE 60.
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Extract from the Tables referred to—(continued).

I am, Sir,
Your obedient servant,

Eagle Life Office, SAMUEL L. LAUNDY.
1st March, 1859.

NEW GERMAN WORKS ON LIFE ASSURANCE.

To the Editor of the Assurance Magazine,

SIR,—I wish to direct your attention to two new German publications
referring to life assurance—1. Die Lebensversicherungs Praxis (the Prac-
tice of Life Assurance), by Dr. August Wiegand, the able Director of the Life
Insurance Society "Iduna," at Halle. This book is principally addressed to
life insurance agents, to explain to them the means they should take to extend
the practice of life assurance, which, yon know, is in Germany still used on
a very limited scale. Dr. Wiegand is renowned for his capacity in treat-
ing scientific questions in a popular way, and there can be no doubt this
little work will do a great deal of good. It consists of two parts. The first
explains the essence and the importance of life insurance in general; it enu-
merates the different kinds of life assurance, and then points out to persons of
different ranks of life the peculiar advantages they may derive therefrom:
the second part teaches the agent how to manage, and gives him a complete
plan to overcome the difficulties and prejudices which oppose themselves to
his activity. You may best judge about the book if I add the contents,
according to the index, and if I state that all the chapters are excellently
executed:—1, the first beginning of life assurance—the Sterbecassen (a kind
of friendly Societies); 2, on what principles they are generally established;
3, their objects; 4, life insurance, single life; 5, for a short duration;
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