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CORRESPONDENCE,

ON THE GENERAL EXPRESSION FOR THE FORCE OF
MORTALITY.

To the Editor of the Jowrnal of the Imstitute of Actuaries.

Sir,—The general expression for the value of the force of
mortality given by you, but not demonstrated, in a foot-note to
Mr. Sheppard’s eommunication in the last number of the Journal
(J.IA., xxxii, 295), appears to me to be of sufficient importance to
call for a formal proof, and I therefore venture to communicate the

following.
Let the value of I, be expressed, by means of Lagrange’s inter-
polation formula, in terms of 7_, ... .71, .. .. I;,; we shall have
7~ +“[l Z—{(—B) ... x—{(+mn), omitting #— %
L_—n E—(—n)y....... k—{(-+n), omitting k— %

The general term, whether & be 4, 0 or —, may be put into the form

x+n..... T
x—k
1 _  f_1\uk
Ly " S
whence
lh—1x _ 1y k=+n etm. ... :—ﬂ’
x _;;‘_ o I L E- — 1)k
k=—n fn—}—kin—k =D
L . x4+n .. ... €r—n,
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Lol d
kel =—d~l(,=lox;40, and f"or all values of %,

Put £#=0; then

x
except zero, the general term in the expression () becomes

px[nX (-1
—k n—Fk+l=— b (@)2 20~
R T T e T A

The term involving /, becomes, by adding the two coefficients which
appear in (a),

Iy x Lty [x+n ..... a+l-a—1..... m—n(—l)"“-}-(]ﬁ)?]
al

which takes the form g , but it may be shown that when #=0 the term

vanishes (¥). We therefore have

4 (jr)?

E‘ . m(—l)gﬂ_k, omitting lﬂ.
A ] —

po=2

Now we have, since any even power of (—1) is equal to unity

(—Ly=—k (= 1)2m—(—H

k —k

i.e., the coefficient of I,z is the same as that of I_; with the sign
changed; hence the terms may be arranged in pairs. It is also
evident that the signs are alternately + and —, and we shall have
finally

o=l () -1, (9
- I m+1|n—1 25, #+2@m—2" -~ T 7 (8)

=ar-wta?—pn—12..,. g2—12 (—1)Ht

=w—a?n-12—2%.,.... B—22x{-1)

= —[(jz)*+ terms involving 22, &c.].

Thus, when 2=0 the fraction of which we require the limiting value is in the
Ternis invelving 2, &e.
form -

, and the limiting value is therefore zero.
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1 —
Tn Mr. Sheppard’s formule the numerical coefficient of kfl*'k
o

is given in the form

[ i
kin—k lk_l__ilc p—k. . ® 1
(B+n) . ... .. (nt1)— [tk T [tk n—kk
[

as given above.
The formula having been obtained by the use of 2241 values of I
will be correct to (2#)th differences.
I am, Sir,

Your obedient servant,
GEORGE J. LIDSTONE.

Bartholomew Lane, E.C.,
February 1896.
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