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V. On the Meihod of determining, from the real Probabilities of
Life, the Value of a contingent Reverfion in wbhich Three
Lives are involved in the Survivorfbip. By Mr. William
Morgan s communicated by the Rev. Richard Price, D. D.
F, R. S.

Read January 29, 1789.

TN a Paper which I had lately the honour of communicating

to the Royal Society, refpefting the method of deter-
mining the values of reverfions depending on furvivorthips
between two perfons from the real probabilities of life, I ob-
ferved, that the inveftigation of thofe cafes in which three
lives were involved in the furvivorthip (though attended with
much more difficulty) might, however, be effe&ed in a fimilar
manner. The further purfuit of this fubje&t has now con-
vinced me that, as it is never fafe, {o likewife it can never be ne-

ceflary to have recourfe to the expectations of life in any cafes

and that the folution even of thofe problems which include three
lives is far from being fo formidable as at firft fight it appears to
be. Tam fenfible of the impropriety of entering minutely in
this place into the vaft variety of propofitions which refer tothe
different orders of furvivorfhip between three lives; but as the
following problem feems to be of confiderable importance on
account of its being applied to the folution of many other pro-
blems, the demonitration of it, perhaps, may nct be thought
an improper addition to my former Paper.

PROBLEM,
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PROBLEM.

Suppofing the ages of A, B, and G, to be given; to deter-
mine, from any table of obfervations, the value of the {fum
S payable on the contingency of C’s furviving B, provided the
life of A fhall be then extiné&.

SOLUTION.

Let a reprefent the number of perfons living in the table at the
age of A. Let &/, a”, &', a”’", &c. reprefent the decrements of
life at the end of the tft, 2d, 3d, 4th, &c. years from the age of
A. Let & reprefent the number of perfons living at the age
of B, and m, n, o, p, &c. the number of perfons living at the
end of the 1f}, 2d, 3d, 4th, &c. years from the age of B. In
like manner let ¢ reprefent the number of perfons living at the
ageof C, and 4, ¢, f, g, &c. the number of perfons living at the
end of the 1ft, 2d, 3d, 4th, &c. years from the age of C.
Let » alfo denote the valueof /. 1 increafed by its intereft for a
year. In order to receive the fum S in the firft year, it is
neceflary either that all the three lives fhall have died in that
year, A having died firft, B next, and Claft; or that only the
two lives A and B fhall have died (A having died firft), and
that C fhall have lived to the end of that year. The proba-
bility that the three lives fhall die in the firft year is
@.l-2 2 The probability that they fhall die in the order

abe

- « @ b—m.c—d
above mentioned is
6 . abe

The probability that both

A and B fhall die in the firft year is a ':b_m. Half this frac-

Vor. LXXIX. G tion,
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, —
s b—m

tion, 'or'~5—2ab——, is the probability that the death of A fhall
happen before the death of B in this year. The probability
that C fhall furvive A and B, reftrained to the contingency of

A’s having dxed firft, is —-—%-g-—f' . Thevalue therefore of the

a ob—m.c—d a b—m.d S
6 . aber ' 2.aber " aber

fum S for the firft year is S x -

a'bc a'mec., a'db  a'md

= +—é-—~ PARRERE o+« In the fecond year the pay-

ment of the given fum will depend on either of four events
happening.  Firft, on the contingency of all the three lives
dying in that year, A having died firft, B next, and C laﬁ;
2dly, On the contingency of B's dying in that year, C’s living
to the end of it, and A’s dying in the firft year. 3dly, On
the contingency of B’s dying after A in the fecond year (both
«of them having furvived the firft year) and of C’s living to the
end of that year. 4thly, ©On the contingency of A’s dying in
the firft year, and of B and C’s both dying in the fecond year,
B having died firft.  The probablllty of the firft centingency

mnd—-

W. The probability of :

is exprefled by the fradion -

n.e

the fecond by the fraftion f____’”;;_“____, The -,p-ro_bability of the

third by the fraftion ©"="-%,  And the probability of the

mnd—-e

fourth contingency by the frattion = —

Thefe feve-

ral fraltions, therefore, multiplied into;- will be the value of

the given fum for the fecond year, and may be eafily found =

S ddm  a’dn d’em a’en  d'em ad'en ddm  aldn

G et o v -5 T - In like

i3 manner
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manner the payment of the given fum in the third year will
depend on the contingency of the fame number of events
as in the fecond year; that 1s, it will, firft, depend on the
contingency of all the three lives dying in that year, A having
died firft, B next, and C laft; 2dly, on the contingency of
B’s dying in that particular year, C’s living to the end of it,
and A’s dying in the firft or fecond years; 3dly, on the con-
tingency of B’s dying after A in the third year (both of them
having furvived the two preceding years), and of C’s living
to the end of that year; and, sthly, on the contingepcy of
A’s dying in the firft or fecond year, and of B and C’s both
dying in the third year, C having died laft. Thefe feve-
ral contingencies are exprefled by the refpeCtive fraltions

' n—o ., e—f ata . m—z F 4// A F ;
6 . abc t e abe¢ ¢ oo 20bc o o o and

e

ata .2:;00 — Confequently the value of the fum S for

" .en a”.eo o .fu a . fo

the third year will be = M, X - i

""(‘ 77 7 77 7 77 o ;/;
At fr 4 +a2 fa.l.‘z +02 g a+a2 2. And by reafoning
in the {ame manner the value of the fum S for the fourth

//// .fo a"” 'fP+ ////. 0 a//// gP N

s
year may be found =fa7]—£74+ - : "3 4+

TR TR g AR o _ (A
) - 2 2 2

If either B or C be the oldeft of the three lives, thefe

feties continued to the extremity of that life will exprefs

o

. . S :
the whole value of the reverfion, which will be = —x
dbc | a'dmn | aen a”" o Cdldm | d'+a’ . en
aber aber® + aber® abert + &e. + R aber +. aber® +
' 174

G2 e +a°
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TN S T T T e e
aber? -+ &e. 6 X aber  aber® +aécr3 + abert + &e. - )
SR LS T S N Y N AN LY
2~ aber aber® ater3 3 aber - abor
“/// ‘f” 6"///I ’ aem a/"{fa// .f” a/+a//+_ a//( .ga .
A C b — X v .
abei + et a/}cr‘* + & + or  aber + aber® + aber3 + &c

7/,
S a'md a’en d7. a’ . fo a’. gp

a’en a+a fa
!-alwc:”-l" aber3 + abert + &C'—z

r o aber ¥ abcr

— % e

// N 2
@ +a ta gP 1 &e.
aber3

In order to fum up the firft and fecond of thefe ferles let B
reprefent the number of perfons living at the age of F, a
perfon one year younger than B, and x the number of perfons
living at the age of K, a perfon one year younger than C,
Let FK, BC, AFK, and ABC, reprefent the value of an
annuity on the two and three joint lives of F and K, of B and
C, of A, I and K, and of A, B and C refpe@ively ; then

. . S  dbe a"dm aen S B.x
will the feries ¢ X et b s + &c. be = -
be  a—a e dm _ a—a’—a' . dm _ a’dm en a—a’ ~a” —g"" . en
Bxr | aPar Buf’“ aBrr® . aBxi’? + Brr3 afnr?

o La . en & .8« FK--AFK ( S a&dm [ ad'+a.en
— c.= ity SRV are . e :

2Bar3 ? be »x 6 6r  aber aber®* 2 &e.
S am a——a—’.dm en a—a' —a'’. &

= T 6%r ®ber T aber ber® aber® C. = )
BC—ABC. The fum, therefore, of the two firft ferles,; or of‘
S a’'be a’ S a/’a’m a' ' . en S
G X 7/7—!- —aé—/-—-+&c. a/J(.‘V T 4+ &c. 15 = T X

Be. MZ: —AFK + i x BC—ABC. Again, let P reprefent alifeone

year older than B, and let BK, PC, ABK, and APC, repre-'
fent the values of annuities on the two and three joint lives of
B and
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B and K, P and C, A,Band K and of A, P and C: then

. . S
the {fum of the third and fourth feries, or of - z %

ame  a’nd S a4 Tdn @+ d S,
PSS [ —— ¥ —
aber +ab r"+ &c. — r K dber + aber® + &e, belné 6c X
me  a—a .me  dn a—d —d’ . dn 0 a—a —a -—7’ . eo &
wr . abwr + bur* abat + Z:;—’ - abuy3 » XC.
- 8§ ddn a'+d e S.m dldn  d+a’. e
( - :3—1 X aber + aber® » &eew = ) - 3r py— vt T &C”
S . BK—-AbK S m . PC— APC
will be= — = 2oy 2 0P 27T Y. The fifth fe-
] o ¢ 37 b )
. S  adb a’em S B db a —a db em
Hes, SX G+ G THCHISZ 2 px gr =T o -
—a'—a" . em fa  a-—-ada —a"—a" . fn S z:em a";‘;}’.:ﬂ
4 F + —/;— —_— f ,&Cc X - '—'_-T/“",&Cn
afcr Ber3 aBcr3 3r aber aber

= (putting FC and AFC for the values of the two and three
joint lives of F and C and of A, F, and C}_— x f.FC—AFC 6.1C—AFC

b
gb_. % ‘iff’; + _Z—Zc——fn &c. ‘The fum, therefore, of the fifthand
7 avcr
adb  @em aem o +a’. fa T
fizth feries, orof = X == 4 s, &l +— et + &
. s 8. FC—AFC' S aem  d+d . fa Sxd
18 = —3— X T T (?)—r X der VT Gbret 2 &c. = Gor

em a—a’ . em [ a—a'—a" . fn
T @ i T T war® life
year older than C, and BT, and ABT denote the values of the
two and three joint lives of Band T and of A, B, and T, this

laft feries will be= 6_ M?ABT, and confequently the fum

+&c. If T denote a life one

. . S B.FC—AT
of the fifth and fixth feries will be:~3— xf—g—i—%——-—c—h% x

’M Laftly, the feventh and eighth feries, or -

8
3



§ a’r/:d“ o’ en S den  dAa’ 8
S (C, e X e e e e &I, ATE =~ = %
3 X Gber +abu + &c. 2r x a!)cr+ aver® + ‘ 3 x
c/:/;“ .u-— & o dm en a— a’:.a L en S alen  d -{-a' .>,o .

o e o g e e e §CL e —— —»——-Tf-{-&c.
ber aber Vo aver”® tr ” aber aber

S e 7S md en a-—a' sen 0
=»-—~><BC—~ABC——(—><—- ¢ oo azaen S
‘ 6r mdr amdr mar

rz~—a -—-(1 . &C‘_)b 5 '.’.’fl__fI_ AlT, where PT and APT

amar® be
reprefent the values of the two and three joint lives of P and

T,and of A, P, and T If thefe feveral exprefﬁons be added toge-

S.x 6 FK— AFK N T
< % — « BK - ABK
Oc b

ther, &c., we fh»all at laft have

+———ch FCZAFC~> ‘chaAEE"a%ﬁ'xm—%
5.a X B'I‘&Aﬁ'-m . P II" APT
when either B or C are the oldeft of the three lives.

In order to determine the value of the reverfion when the life
of A is the oldeft of the three lives, let s, ¢, #, w, &c.be the num-
ber of perfons living at the end of the tft, 2d, 3d,4th, &c. years
from the age of A, and let &, &7, &5 4%, &c. be the decre-
ments of life at the end of 1, 2, 3, 4, &c. years from the age of
B; then, by reafoning as above, the value of the fum S for the

Sxb .a—s.c—d

firft year will be expreffed by the feries “——— +!

, for the value of the fum S,

Sxboa—s.d .b".:?.d‘:‘e :
=22, for the {econd year by the fcrles T +!
b s—t.e S.V'a—s.e SJ b u—s.d—e
e T , for the third ycar
SV T a Y SV ma f S Y et f
by the feries Oaber’ + 2abcr3 + aber3 +,
ST T
5.8 i) and fo on for the remaining years of A’s life.
2aber?
Ve bes abd  bds
Thefe feveral feries may be found = —— » ~ 25 =222 22
b /3 6 6 3

ab’d
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ald ave S so'’d Ve sbe bt av’e  av’'d
PR PR RS _T_T_?—?+T+ 2 T i
._’ﬁ;_/_‘,’_é.,%"_” _%ﬁ_b/;’pﬂkab:f.}.“b "¢ &c. e, Let o reprefent
the number of perfons living at the age of H, a perfon
one year younger than A let N .denote. a perfon one year
older than A, and let the feveral combinations BN, BNC,
AB, &c. denote, asin the former cafe, the values of annuities
on the joint lives of B and N, of B, N and C, of A and B,

&ec.; then by proceeding in the fame manner as in the fore-

. -« ; . ab’c sb"’d th"e
going demonftration the feries st T gaer g T &c. may
R A T S AC-—-ABC ! b
be found = fi - X HK - HBK — ———; the feries —— es + ——i[f——z
y baber T Gaber
&/// 3 N
+ a0 +&c =g x AK—ABK - 7= x NC~NBC; the ferics
ald  sbe 1/”f ‘ —
aber T ater®  Gabers +é&c. = 6a > HC . HBC —&7' x AT = ABT;
. b”et 2" fu AC—ABC 4 |
and the feries w5000t Jaiert 4+ &c. == ; T3 X

NT - NTB. Thefe four feries, therefore, {uppofing them all

1K — HB
to be pofitive quantities are :sic X = s —H £ AR AR
a 2

&, x HC-HBC+" 2 x AC-2 ABC- - x NC-NBC- -2 &

J[/

AT —-ABT s . NT—-NBT

5 . With refpe@ to the two remaining

e p r
:bfr+2h:z+;cf +&£. * aﬂd 2bcr+ d d2+jbc: &C";
thefe, it is evident, are to be continued after the deceafe of A
till the extin&ion of the joint lives of B and C, and have
been already proved in the folution of the fecond problem
in my former Paper, to denote the value of the given {fum
payable if G fhould furvive B. Let this value be repre.
{ented

{eries
2ber
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fented by R and the fum of the foregoing expreflions (or

v w.lK-HBK AK—_ABK = .
o + 6““ x HC —~ HBV, &c.) by M, then

3¢ a 2
will the value of the fum S (when A is the oldeft of the three

lives) be =5 x R=M. Q.E.D.
If the three lives be equal, the value of the given {fum for

S.c—d’. 4 43 :
the fir{t year will be= 7 odfos X’-I-+(2)Z3,—3M

208 .1 or

6’
the value of the’ fame fum for the fecond year will be=

S . d—e)3 S.d—’lz-c S.d—¢.c—~d.e d—ll.t——ci
: + 5,2 + ‘ - = S R

i6037% 203% cr 23 -

263 ve 243 d . .
6;;—-5 _63527— 6?37+ 53%5; the value for the third year will be=

2f 3 28 e
S x b6or3 6243 665 + 673

the extremity of life. Let CC and CCC denote the values of
the two equal and three equal joint lives, the fum of thefe
: 3.CC—2CCC

r

and fo on for the other years to

feries may then be found = % X % +2CCC-3CC+

= (fuppofing the perpetuity, or ;_—-I—;, to be denoted by V)

%—x——— V -3, CC—-2CCC.

It muft be here remembered, that from other principles it is
well known, that the number of years purchafe exprefling the
valuc of an ¢flate or perpetual annuity to be entered upon at the
failure of two out of any three equal lives is, ¢ the difference
¢¢ between three times the values of two equal joint lives, and
¢ twice the values of three equal joint lives lubtratted from
¢ the perpetuity,” or V—3CC—2CCC. The value, there-
fore, of fuch a reverfion, fuppofingit to dependon the failure

of the three equal lives in any onc particular order, 1s (fince
2 there
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there are fix fuch orders equally probable) X x V — 3CC = 2CCC.
But it appears, from the corretion explained in Dr. Price’s
Treatife on Reverfionary Payments, Vol. I. p. 34. that the
value of a reverfionary fum is always lefs than the value
of an equivalent reverfionary effafe in the proportion of
1tor. The fum being S the equivalent eftate or perpetual

annuity is always Sx7—1; and confequently the value of
the fum S depending on the ceafing of three equal lives in any
one particular order and thus determined, is the fame with
that determined by the foregoing inveftigation, that is,

S r—1

g x —xV=3CC-2CC. The inveftigation, therefore, is

right, and the corre&tion and inveftigation demonftrate one
another.

But the foregoing expreflion for determmmg the value of
the reverfion in this particular cafe is not only obtained imme-
diately from the feries, but alfo from the two different rules
which have been given for determining the value when the
lives are unequal; and hence a proof arifes of the truth of
thefe rules, as well as of the reafoning upon which they are
founded. Thus the firft rule, fuppofing the lives all equal,

» KK-CKK dd TT-CTI r—1_(C—CCC
becomes X = X 6» " X 3

x CK—CCK d CT-CCT
TXT6 TatT 6 o

V-CC.i—=1 »* KK-~CKK 6 d? TT-CITT r—=1 CC—CCC
} -—X -+ X —-— X
2r ¢ 3 DI 3 ¥
x CK~ CCK d CT-CCT . ‘
-= x + - x + T.et the value according to
¢ 3 C 3
the firft rule be denoted by L, and the fecond rule will be =
r—1 :\—&L L — :—-1 .CC (,LL( = I rIcnce, 3{’ —~
r r

Vou. LXXIX, H et

and the {fecond rule becomes

e
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[

y—1.V CC—-—2.r 1.CC—-CCC andL=';'I « V-3LC«—2CCC.

r r
Q. E. D.

Were we pofiefled of complete tables of the values of annui
“ties on two and three joint lives, the preceding rules would give
an eafy and exa& {olation of this problem in all cafes. But
as fuch tables, computed for every age, would be a work of
immenfe difficulty, efpecially- in regard to the values of three
joint lives, Mr. SimpsoN’s rule for approximating to thefe
from the given values of the two joint lives, has hitherto been
adopted, and it feems upon the whole to anfwer the purpofe
very well. In the prefent problem it is attended with no other
inconvenience than increafing the labour of the computations ;.
for the values of the reverfions derived from it appear in gene-
ral to be perfe@ly corre€t. This is more fully afcertained by
a table which Dr. Price has given in his Treatife on Rever-
fionary Payments (Vol. IL. Table 37.), of the values of three
equal joint lives computed at 4 per cent. from the probabilities;
of life at NorTuAaMPTON. By the affliftance of this table,
when the lives are of the fame age, it is evident, from what
has been already obferved, that the exa& value of the reverfion
may be eafily obtained. The few following fpecimens com=
puted from it, and compared with the values of the reverfions.
deduced from the firft and fecond of the preceding rules, de-
monftrate the accuracy of thofe rules: for, notwithftanding
the approximated values of the three joints lives have been ufed
in every inftance in which the rules have been employed, yet
the refults approach o near the truth, even in the laft ftages.
of life, when the decrements are moft irregular, that, -though
derived from thefe approximations, there can be little doubt of

their corre&tnefs in almoft every other period of life.
6 Commen




Common age,
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Exa& value * of [. ¥oo.
computed from Dr. Price’s
Tables of the values of two.
aind three equal joint lives.

Value of £. 100. com-
puted from the firft of the
foregoing rules, and from
Mr. SIMPSON’S approxi-
mation to the values of
three joint lives.

51

Value of L. 1oo. computed
from the fecond of the fore-
going rules, and from Mr.
S1MPSON’s approximationte
the values of three joint
lives.

70 - 12.000 - 12.005 - 12.000
75 - 12.944 - 12.943 - 12.943
8o - 13.840 - 13.810 - 3.880
85 - 14.450% - 14.670 - 14.340

Mr. Dobson §, and Mr. Simpson §, are the only writers
who have folved, or rather who have approximated to the
{olution of this problem. But the former, by deducing his
rules immediately from a wrong hypothefis, having rendered

* That is, one-fixth part of the whole reverfion.

+ The feveral reverfions in this column, when computed from Simrson’s
approximation to the values of the three joint lives, are 12.012, 12.933, 13.84%,
and 14,803 refpedtively ; which upon the whole differing nearly as much from
the real values as thofe in the two other columns afford a convincing proof,
that the very fmall deviation from the truth in thefe latter values proceeds not
from any inaccuracy in the rules themfelves, but folely from having ufed the
approximated inflead of the real values of the three joint lives. And this alfo
will account for the difference in the values by the firft and fecond rules, Were
thofe values computed from tables which give the corret values of two and three
joint lives at all ages, they would come out exaétly the fame. In the two firft
examples, where the values by one rule are true, it appears, that the values by
the other rule arc equally fo. In the two laft examples, where the values are not
quite fo accurate, it may be obferved, that they differ as much in excefs by one
rule as they do in defed by the other; which muft in general be the cafe from
the very nature of thofe rules; for if L (or the value by the firft rule) be
r—1.V—-CC
—_—
value by the fecond rule) muft be lefs than the truth; and, on the contrary, if
L be lefs, this difference will be greater than the truth,

1 See Dopson’s Mathematical Repofitory, Vol. III. Queftions 42, 43, &c.

§ See Simpson’s Selett Exercifes, Prob. 38.

H:2

greater than the truth, the difference between and 2L (or the

moft
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moft of them (efpecially thofe in which three lives are con-
cerned) of no ufe, it will be unneceflary to take notice of
what he has done on the fubjet. With regard to the latter,
whofe rule is not only the fole guide for determining the value
of this reverfion, but alfo the fource from which a great va-
riety of other problems are folved, perhaps it may not be
improper to examine how far his folution is to be depended
upon ; and the following examples have therefore been com-
puted for this purpofe.

TABLE I.

Value, by Simeson’s rule, of True value of the fame
L. 100. payable on the contingent  reverfion computed fron:
reverfion fpecified in this pro-  the firft rule in the fere-
Ages of blem, when either C orB areel-  going folution,
deft, according to the Northamp-
C. B, A, 1on Table and at 4 per cent.

8o 70 40 - 1.926 - - 1.179
75 65 25 - 1.873 - - 1.032
65 50 15 - 2.090 - - 1.690
70 8o 40 - 6.615 - - 6.117
s0 65 15 - 538 - - 3879
28 48 20 - 2.583 - - 1.982
45 6o 12 - 5-571 - - 4.133
60 45 12 - 2.292 - - 1.686

T ABLE IIL

Value of the fame reverfion by True value of the fame

Ages. Simrson’s rule, when A is the reverfion by the fecond rule
C. B. A, oldett of the three lives. in the foregoing folution,
24 65 75 - 34636 - - 31.792
6s 24 75 - 6305 - - 7895
49 9 69 - 7350~ - 5.960

18 78 78 - 37.554 - 33019

TABLE
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T ABL E IIl

Value of the fame reverfion by Sime- True value of the
Common Age, soN’s rule, when the ages of the fame reverfion,
three lives are equal. ‘

70 - - 13.20 - - 12.00
75 - - 1498 - - 12.94
8o - - 16.58 - - 13.84
85 - - 17.36 - - 14.45

By comparing the values in the preceding tables, Mr. Simp-
soN’s rule appears in almoft every inftance to be exceedingly
incorre®.  Even when the lives are equal (in which cafe it
might have been expe&ed to be fufficiently accurate) it feems-
to deviate, in old age at leaft, {fo widely from the truth as to
be unfit for ufe. When C or B are eldeft (which, however,
is a cafe that does not often occur), the refults fometimes.
exceed the truth ome-balf, and generally by more than one-
third of the real value. When A is the oldeft of the three
lives (which is the moft common cafe) thefe refults are erro-
neous in nearly an equal degree. Nay, in fome cafes, Mr.
SiMpson’s rule is not only wrong but abfurd. Thus, in the
laft example in the fecond table, the value of [. 100. payable
on the contingency of C aged 18 furviving B aged 78
after A aged %8, 1s by this rule = £. 37.554. The value,
therefore, of the fame fum on the contingency of C’s {furviv-
ing A after B is alfo £. 37.554. Hence the value of [. roo.
on the contingency of C’s {urviving A and B (without the
reftriGion of one dying before the other) 1s 2x 37.554=
£.75.108% By another rule of Mr. SiMpsow 4, the value

* See Simpson’s Sele&t Exercifes, Prob. 39, 1 Ibid. Prob. 32.
of
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of [. 100, 'on the contingency of C’s furviving B only, is no
more than f. 74* Now i1t is felf-evident, that this latter
value, inftead of being /fi, ought to have been greater than
the former, inafmuch as the probability of C’s {urviving only
one life muft be greater than that of his furviving two lives.
Many additional inftances might be produced in which this
rule, being made the bafis upon which the folutions of other
problems are founded, leads to conclufions equally erroneous.
But thefe enquiries would be improper here; and T fhall
only obferve, that had the foregoing examples been computed
from the SweEDpEN or LonNpon, inftead of the NorTHAMEP-
ToN Table, this rule would have appeared to be ftill more in-
corret than it does from thofe computations. '
When Mr. Simpson wrote his Sele&t Exercifes, he was in a
great meafure obliged to have recourfe to DE Mo1vrE’s hypo-
thefis, for want of thofe excellent tables of the real probabi-
lities of life, and alfo of the values of fingle and joint lives
which have been fince publithed. Had he been poffefled of
thefe, it is moft likely that his fuperior abilities would have
dire&ted him to a more accurate method of inveftigation. At
prefent there can be no juft reafon for ever recurring to this
wretched hypothefis, The folutions of all ‘cafes of two and
even of three lives may be effected without much difficulty
from principles ftri@ly true. But I muft here take my leave
of this fubje&, hoping that its importance may engage other
mathematicians to the further profecution of it.

¥ The true values are £. 66,038, and [. 74.884. refpeively.
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