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CORRESPONDENCE.

ON THE VALUE OF A POLICY ON THE LONGEST OF TWO
LIVES.

To the Editor of the Journal of the Institute of Actuaries.

Sir,—It has been demonstrated in the Jowrnal, vol. xi, page 104,
that the Value of the Policies existing in an Office iz equal to the aceu-
mulated net Preminms less the claims. The application of this result
to an ordinary Policy on a single life is shown in the formula
Neor—Nepnr M, Mo Mx‘“’, vol. xi., page 107, where M, =,

Dx—Ha Nes Dz+n Doy
This formula will also apply, by simply changing the values of M, N, D,
and =, to Policies of some other descriptions, viz., those where no alteration
takes place in their status till their expiry or till claims arise on them, as
for instance, Policies on Joint Lives, Endowment Assurances and Term
Policies. But the formula will not be applicable, at least by a like simple
modification, to the case of Policies, the status of which may be changed
during their continnance, as that of Policies on the Longest of two lives,
which may be changed by the dropping of one life.

I have thought a similar demonstration in the case of a Policy on the
Longest of two lives to the one above referred to might not be without
interest.

Let there be 7, lives of the age z and [, of the age y, then the number
of pairs which can be formed out of them, each containing a life aged z
and a life dged y, is 4,x [, Let this be expressed by /,,, so that in
the following demonstration I, signifies [, x /. Let each of these /,,
pairs be assured for £1 payable on the last death, at an annumal net
Premium =. Then the number of claims (that is, of pairs in which both
lives become extinct) in the first year, will be Loy — Ly y1—loyy g+ lopigaas
and the sum reserved at the end of the first year for existing Policies will be

lxy’w(l + 3')_' (lz.y - lx.y+l_ E4-4Y + lf—H -y-H) (1 }
Bat of the latter Policies there will be 1.1y ,—Z,1;,41, by which ouly sur-
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viving single lives aged x4+ 1 are assured, and 7,4y —/zy1441, Dy Which
only single lives aged y-+1 are assured. The value of these Policies
will be

Corry—los1y){1—(d+2)(1 +az1)}
Flrpr—lep g {1 = (@+ =) (1 +ay)} (2)

which dedueted from (1Y will give the value of the Policies on the /;yy 441
surviving pairs of lives.
The investigation of this for the first year is as follows:

In (lpy1y—lorrga) {1 —(d+ )1+ ar1)}
L .
Lo+ o) =lpy - % (LT +apq) =(1 +0)pya,

o - x+l.y{ 1- (d+ 'E')(]- + ax+l)} =—lzy1y+ (1 + Z)ny(d+ ""f)“x
and  —ly {1 —(@4+ )1+ ay)}=—lrypr + (1 +9)loy{d+ m)ay
The sam of these is
—loy1g—log+ (1 +0)ey(d+ =) (as+ay)
and the other terms of (2), with their signs changed, are equal to
Lrgn(Ben+ ) —lonpn(@ + Gopn + 0 ).

Aga'ino Ax—[—l J+1 lz+l.y+l =Axylxy(1 + z)—(lxy —lr4l .2/+1) (a)
and (“x+l.y+l F 1)les1y1=0uyle (1 + z.) (b)

If all the terms of (1), and (2) as above modified, are collected and
Appipriboiign a0d (@pprgn+ 1) are added and subtracted
according to equations () and (&), the result is

=Lyt pyt oy —lenignn—lorig—leyn
F (A +Dlpyd(os+ a))+ A+ yAry—ley+Hlopign
+(1+ Dy + (A + D) (e + a)o— 0 +0) Iyt y=®
+longp(Aen + A —Avtigp) —lngn(l+H o + o0 —Gepiyn)o.
Now l,,=(1 +1i)wl,, and A,—=v—(1—v)a,—=v—da,

e =2y (148) gy By 3,) + (1 +5YgAy
=—(1+0)$20—d{a,+a,)—A,,}
=—(1+ )l Az+Ay—Agy)

Also = Ast Aﬂé—ﬁ'——

14a,+a,—azy
(L4914 aotay—ay yo=(1+ ) Ar+ Ay—Asy)

Therefore the sum of the terms in the above resalt before the asterisk (*)
vanishes, and the remaining terms divided by Z,,; . are equal to

Azt Ay —Agyigp 1 —(1+ ey + @1 —Copi1g11)m,
the formula for the value of a Policy on the longest of two lives.

I am, Sir,
Your obedient servant,
7, Royal Exchange, THOS. CARR.

June, 1868.
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