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CORRESPONDENCE.

ON A TABLE OF MORTALITY DEDUCED FROM THE NEW
EXPERIENCE OBSERVATIONS, HMF

To the Editor of the Assurance Magazine.

SIR,—Having recently constructed a Table of Mortality, based upon
the Healthy Male and Female Observations published by the Institute of
Actuaries, from which the number exposed to risk and the deaths during
the first three years of Assurance—i.e., years 0, 1, and 2—have been
eliminated, I beg to place the same at your disposal for insertion in the
Journal of the Institute, should you consider the Table sufficiently inter-
esting and useful for publication. It has been very carefully prepared, and
has been graduated by the " New Method of Adjusting Mortality Tables,"
proposed and explained by Mr. Woolhouse in the last volume of the
Journal.

In explanation of my reason for excluding years of Assurance 0, 1, and
2 only, I may point out that the mortality amongst Male lives, which form
88 percent of the whole of my Table, during those three years taken
together can be shown, by reference to Mr. Sprague's exhaustive paper
" On the rate of Mortality amongst Assured Lives as influenced by the
Duration of the Assurance" (vol. xv., p. 338), to be 68·87 percent of the
expectation by the 17 Offices' Experience, and 72·34 percent of the
expectation by the New HM Experience itself, whereas the two succeeding
years, 3 and 4, give 99·13 percent of actual to expected deaths by the
17 Offices' Table, and 102·84 percent by the New Experience Table.
The Experience Committee have excluded years of Assurance 0 to 4 from
the HM Observations, and, I understand from Mr. Woolhouse's paper,
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recommend the resulting table "for the general purposes of valuations,"
although the actual deaths during the two years 3 and 4 thus thrown out
are quite cent percent of the expected mortality. In this way 166,166
years of risk and 1188 deaths are rejected; and therefore I have thought
it worth while to construct a Table, based upon the HMF Observations, and
commencing at year of Assurance 3. Several eminent medical men
express the opinion that the value of selection is practically lost after
three years, and their opinion, though founded upon individual experience
only, is confirmed by Mr. Sprague's investigations upon the subject,
although there is no doubt that its effect is traceable for several years
after. I venture however to suggest that the Table now produced may be
assumed to indicate with considerable accuracy the mortality which may be
expected to prevail amongst the assurers in a Life Office, such assurers
consisting of male and female lives in fair average proportions, and from
whom the effect of medical selection has passed away.

I have computed the probability of dying in a year at each age by the entire
adjusted HMF Table given by Mr. Woolhouse on page 396 of the last volume
of the Journal, and have placed them side by side with the corresponding
probabilities deduced from the partial HMF Table to facilitate comparison.
The diminished mortality at ages 10 to 18 by the partial experience,
as compared with the total experience, is chiefly attributable to the small
number of facts observed upon in both cases; but it is also due to the
heavier mortality which prevailed at those ages in the two years immediately
succeeding entry. It might therefore be advisable, in constructing monetary
values, to disregard the probabilities of dying at ages 10 to 18 inclusive in
favour of those obtained from the total experience. If this be done, the
following would be the adjusted numbers-living and decrements at ages
10 to 24, to be substituted for those in the Table.

Taking however the two Tables as they stand, it will be noticed that
the exclusion of the first three years of Assurance reveals an increased
rate of mortality commencing at age 19, and that such increase progresses
rapidly until it reaches a maximum at age 24, at which age the mortality
is 32 percent more by the partial than by the total experience. The
difference then begins to decrease with more or less regularity until the
age of 80, after which a change occurs, the mortality at ages 81 to 85
being slightly more by the total experience than by the partial experience,
which fact is due to the few admissions at those ages and to the superior
vitality of the female lives included. The mortality by the partial experience
then increases until the end of the Table. The following Table shows
very clearly the comparative influence of medical selection upon the
mortality at different ages.
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H.MF (adjusted).—Number of Deaths compared.

It will be observed that the adjusted partial experience Table presents
a secondary maximum of mortality at the age of 24, the probability of
dying at that age being greater than at the ages immediately preceding
and succeeding it. Mr. Sprague has pointed out, in his paper above
referred to, that this peculiarity occurs at the age of 22 in the adjusted
HM Table, and that the same fact is noticeable at the same age in Mr.
Berridge's adjustment of the Peerage Table. If, however, we examine
the complete unadjusted HM Table, as well as the partial unadjusted
HMF Table, we shall find that this maximum of mortality occurs at age 23.
The increased mortality at this particular age is still more clearly defined
in the HM Table, from which the first five years of Assurance have been
excluded; and it is worthy of note that the observations of the Mortality
of the Government Male Life Annuitants by the late and present Actuaries
to the National Debt show the same increase at that age, and further, that
in the original Peerage Tables this maximum of mortality is indicated at
age 23 in both the Male and Female observations. In reference to this
point I would call attention to the following figures, and would remark that
the facts upon which the percentages are computed are, I think, sufficiently
numerous to command confidence in the results.

HM (unadjusted).—Mortality Percent.

These figures are very remarkable, and, with one trifling exception
which ascribes the maximum to age 22, tend to confirm the opinion that it
is at age 23 that the climax is reached. The increase of mortality at this
age appears to be very decided and uniformly progressive in proportion to
the length of time elapsed since selection, whereas at ages 22 and 24 the
chance of dying fluctuates considerably when similarly examined in reference
to the period when selection took place.

In conclusion, I give a few specimens of annuities and premiums com-
puted at 4 percent interest, and based upon the adjusted HMF experience
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excluding the first three years of Assurance; and beg to add, that I shall
be happy to furnish you with the complete 4 percent Table if desired.

I am, Sir,
Your obedient servant,

WILFRED A. BOWSER.Cleveland House,
Lower Clapton, 17th October, 1870

New Mortality Experience. HMF, excluding the first Three Years
of Assurance.
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New Mortality Experience. HMF, &c.—(continued.)
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New Mortality Experience. H M F , &c.—(continued).

ON HERR LAZARUS'S PAPER ON THE THEORY OF
PROBABILITIES.

To the Editor of the Journal of the Institute of Actuaries,

SIR,—In the July number of the Journal you inserted a letter from
me, having for its object the elucidation of a passage in Herr Lazarus's
paper " On some problems in the Theory of Probabilities." I have since
received a very courteous communication from Herr Lazarus in reference
to the subject of my letter; and I beg to send you the substance of that
communication out of fairness to Herr Lazarus, at the same time feeling
confident that it will greatly interest some of your readers.

He says, in explanation of the passage upon which my remarks were
based, " The simplest way to find the sum Ω0 + Ω1 + Ω2 would be to extend
" one of the equations (28) or (29), so as to include Ω0. I think it is self-
" evident from (28) that
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