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ADVERTISEMENT

SECOND EDITION.

Have, in order to be able to do Ju{’uce to
the purchafers of the firft Edition, thrown
together into the SuPPLEMENT, all the moft

material additions and correfions in this
Edition.

The account in the Supplement, of the de-
clining ftate of population among us, muft
alarm all who will confider it. In p. 203, &c.
it is thewn, that our brethren in Amerwca are
increafing to a degree that is almoft unparal-
leled. But, in this kingdom, it appears that,
amidft all our fplendour, we are decreafing
fo faft, as to have loft, in about 7o years,
near a QUARTER of our people. The evi-
dence I have produced to prove this, leaves,
I am afraid, but little room to doubt of it.
Perhaps, however, I may be deceived ; and I
muft hope, that fome better-informed perfon
will foon undertake to give complete fatisfac-
tion to the public on this important fubject.

I N



INTRODUCTION.

EFORE the Redder efiters upon this
Work, it will not be improper to give

him the following informatiofi concerning it.
A few years ago, many gentlemen, of thé
firft eminence in the law, formed themfelves
into a Society; for providing annuities for the
widows of all fuch perfons in judicial offices;
barrifters, civilians, and folicitors; as thould
chufe to become members: A plan was agreed
tipon and printed ; but, fome doubts happen-
ing to arife with refpet to it, the direétors
refolved to afk the opinion and advice of three
gentlemen, well knowh for their fkill in cal-
culation. This occafioned a further reference
to me; and the iffue was,; that the plan be=

A g ing



vii INTRODUCTION,
ing found to be infuflicient, the whole defign
was laid afide.

About the ame time, feveral other focie-
ties were formed with the fame views; but
all on plans alike improper and infufficient.
Finding, therefore, that the public wanted
iriformation on this fubject, I was led to un-
dertake this work ; imagining, that it might
be foon finithed, and that all I could fay
might be brought into a very narrow com-
pifs. But in this I have been much miiftaken.
A defign, which I at firft thought would
give little trouble, has carried me far into a
very wide field of enquiry 3 and erigaged me
in many calculations that have taken up much
time and labour. I fhall, however, be fuffi-
ciently rewarded for my labour, fhould it
prove the means of preventing any part of
that diftrefs, which is likely to be hereafter
produeed by the focicties now fubfifting for
the benefit of widows. I have proved the
inadequatenefs of their plans, by undeniable
facts and mathematieal demonfiration — I
have, further, given an account of fome of
the beft plans, that are confiftent with a fuf-
ficient probability of permanency and fuc-
cefs, ——=Should, therefore, any of thefe {o-

i » cieties




INTRODUCTION:. 1%
cieties determine to reform themfelves; or
thould any inftitutions of the fame kind be
hereafter eftablifhed, they will here find di-
rection and affiftance (&).

, In

(a) T have lately learnt, that Mr, Cadell, the publifher
of this work, and alfo Mr. Becket, Bookfeller in the
Strand, are commiffioned to deliver in London, printed
accounts of the fcheme of a fociety, eftablithed five
years ago at Amfferdam, for granting annuities on furvi-
vorthip.—1I cannot fatisfy my own mind without intro-
ducing here, though an improper place, the following
remarks on this {cheme.

From the folution of Queftions I. and IV. in the Firft
Chapter of the following Work, it may be gathered, that,
(reckoning intereft at 3% per cent. and the probabilities of
life as they are in Tables IIL. IV. and V. in the Ap-

“pendix) the value of an annuity of 1/ for life, to be en-
joyed by a perfon aged 20, provided he furvives another
perfon aged 60, is 8L 165, 6d. in one prefent payment;

and 18s. 64. in annual payments, during the two joint

lives : the firft payment to be made immediately, {\ﬁnglz

payment, therefore, of 130 florins, entitles to an annuity
of 15 florins; and an annual payment of 110 florins, to an

annuity of 119 florins 5 and both together, to an annuity
of 134 florins. lf the annual payments are to be made, not
during the joint lives, but during the whole continuance.

of the oldeft finglé life, they will, together with the fingle

payment, entitle to an annuity of 144 florins. But this

fociety promifes, for thefe payments, an annuity of 100

florins, if the oldett life fails in the firft year after admif-
fion; 2co florins, if it fails in the 2d year; 300 florius, if

it fails in the third ; 400 florins, if it fails in the ath; and

500 florinsyif it fails in the fifth year, or at any time af-

terwards. It is, therefore, evident that the fcheme of

this fociety is, in this inftance, grofsly defetive. There

are other inftances in which it is even more defeélive

and the whele of it, like the fchemes of moft of the Lon-

don
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In Queftion VI. Chap. I. a general mes
thod is defcribed of finding the values, in
Single and annual payments, of all life-annui-
ties which are to begin after a given term
of years; and, in the 4th Section of the 2d
Chapter, the plans of the focieties for grant-
ing fuch annuities are particularly confidered,
and proved to be extremely deficient.—
Indeed, the general difpofition which has
lately fhewn itfelf to encourage thefe focieties,
1s a matter of the moft ferious concern; and
'ought,'I think, to be taken under the no-
tice of the Legiflature. The leading perfons
among the prefent members, will be the fir/f

don focieties, appears to have been contrived by perfons
who had no principles to go upon. And yet it has been
much encouraged. Many have entered themfelves into
it from different parts of Eurgpe ; and the printed plan
acquaints us, that it is now in pofleffion of an annual in+
come of 200,000 florins. What difappointment then muft
it in time produce ? ——TIt is provided by its rules, that
the terms of admiffion fhall become lefs and lefs advan-
tageous, the longer it has fubfifted ; juft as if the value
of the annuities it promifes depended, not on the proba-
bilities of life, and the improvement to be made of mo-
ney, but on the age of the fociety.——1I have taken ne-
tice of a fimilar abfurdity in the rules of our own fccie-
ties. But it is eafy to fee what is meant by it.

Mr., Cadel! can procure from his correfpondents in
Holland, any information for thofe who may want to
know more of this fociety. But indeed I fthould be forry
so find it much enquired after in Lonpon.

o
annti-



INTRODUCTION. xi

annuitants ; and they are fure of being
gainers : and the more infufficient the {cheme
is, on which a fociety is formed, the greater
will be the gains of the firt annuitants.
The fame principle, therefore, that has pro-
duced and kept up other bubbles, has a ten-
dency to preferve and promote thefe ; and,
for this reafon, it is to be feared, that, in the
prefent cafe, no arguments will be attended
with any effe¢t (4). The confideration, that
« the gain made by fome in thefe focieties, .-
¢ will be fo much plunder taken from
‘others,” ought immediately to engage all
to withdraw from them, who have any regard
to juftice and humanity; but experience
proves, that this argument, when oppofed to
private intereft, is apt to be too feeble in its
influence. '

It cannot be faid with precifion, how long
thefe focieties may continue their payments

(8) This apprehenfion has been verified by faét. — At
the beginning of laft winter a letter was publifhed to the
Provident Society, containing a clear proof of the infuf-
ficiency of the plans of all thefe focieties, It was at leaft
to be expeéted, that fuch a publication would prevent the
rife of new focieties. But this was fo far from being the
¢ffe@, that, foon afterwards, the Rational Annuity, the
Weftminfler Union, the Public Annuitart, and feveral other
focieties fprung up, formed on even worfe plans: And,
indeed, for fome time, all LoNpoON feems to have been
forming itfelf into aflociations of this kind,

X ie
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to annuitants, after beginning them. A con-
tinued increafe, and a great proportion of
young members, may f(upport them for a
longer time than I can forefee. But the
longer they are fupported by fuch means, the
more mifchief they muft occafion.—So, a
tradefman, who fells cheaper than he buys,
may be kept up many years by increafing
bufinefs and credit; but he will be all the
while accumulating diftrefs; and the longer
he goes on, the more extenfive ruin he will
produce at laft.

In the latter end of the firft Chapter, I
have ftated very particalarly, the method of
computing the values of gffurances on lives
and furvivorfhips, in all cafes where no more
than two lives are concerned : and, in the
3d Effay, I have pointed out a confiderable
error, into which there is danger of falling in
computing fome of thefe values. The fo-
cicties and offices for tranfacting bufinefs in
this way, are very ufeful; and it is neceflary
that they fhould go upon the beft principles,
and poffefs all the information that can be
given them.

Bat there is no part of this work in which
the public is {fo much concerned, as the 3d

Chapter,
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Chapter. It will be there proved, that had

the fums raifed for public fervices fince the
RzvoLuTIoN, been much greater than they
have been, the increafe of the public debts
to their prefent ftate might have been pre-
verited in the eafieft manner, and at a trifling
expence. A method, likewife, of reducing
within due bounds thefe debts, heavy as they
now are, will be propofed.——All comp\etcht
judges will, I believe, fee, that this method,
being founded on the moft perfect improve-
ment that can be made of money, is the moft
e\xpeditious and effe@ual that the natures of
things admit of. Nor, in my opinion, if the
nation is not yet too near the Zmit of its re-
fources, can there be any good reafon againft
carrying it into execution, It is well
known, to what prodigious fums, money,
improved for fome time at compound interefs,
will increafe (a), A fate, if there is no mif-

(a) A penny, fo improved from our Saviour’s birth, as
to double itfelf every 14 years, or, which is nearly the
fame, put out to § per cent. compound intereft at cur
Saviour’s birth, would, by this time, have increafed to
more money than would be contained in 150 millions
of globes, each equal to the earth in magnitude, and all
folid gold. A fhilling, put out to 6 per cent. compound
intereft, would, in the fame time, have increafed to a
greater fum in gold than the whole folar [yflem could hold,
fuppofing it a fphere equal in diameter to the diameter of
Satwrn’s orbit.  And the earth is to fuch a {phere, as balf
a fquare foot, or a quarto page, to the whole furface of
the earth,

application
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application of money, muft neceffarily make
this improvement of any favmgs which can
be apphcd to the payment of its debts. It
need never, therefore, be under any‘dxﬁicul-
ties; for, with the finalleft favings, it may, in
as little time as its intereft can require, pay
off the largef# debts. Several of the ob-’
fervations I have made on this fubje, have
not, perhaps, been duly confidered. Could
they engage the attention of the managers
of our public affairs, they might, 1 think,
be of fome fervice. But this, I am afraid,
I muft not expe&. I have, however, in fome
degree, fatisfied my own mind; and I fhall
always refle& with pleafure, that, I have in’
this inftance endeavoured to convey to the
public, an information which is of particular,
mmportance to If. '

In the fir/? Effay I have made many obfer~
vations on the expectations of lives, the per-
nicious influence of great towns on health,
and manpers, and population ; the increafe of
mankind ; and other {ubjeéts in the doé&rine
of Annuities and Political Arithmetick.
In the Laft Effay I have ftated carefully the
proper method of forming Tables of the pro-
babilities of human life, from given obferva-

tions 3
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tions : And, in the Appendix, befides feveral
new Tables, I have thought it neceflary to
give Mr. Simpfor’s Tables of the values and
expeltations of Lonpon lives; and all the
other Tables which can be wanted in the
perufal of this work.——1I have alfo, in the
Appendix, given the Demonftrations of the
Anfwers to the Queftions in Chap. I.  Thefe
Demonftrations I have chofen to keep out of
fight in the body of -the work, in order to
avoid difcouraging fuch readers as may be
wnacquainted with mathematics.

”Upon the _whole. A great part of this
work is, I believe, new; and I am in hopes
alfo, that it will be found to contain fome
improvements in thofe branches of philofo-

phical enquiry, which are the fubjeds of it.
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CHAP 1
S@eﬂiom relétiﬂg to Schemes for grant-

ing Reverfionary Annuities, and the

Values qf Affurances on Lives.

QuestioN L

i)W{é Set of married men enter into a
% « A ¢¢ fociety for {ccuring annuities to
% ¢ their widows. What fum of
’Q)wﬁ{; ‘“ money, in a fingle prefent pay-
““ ment, ought every member to
¢ contribute, in order to entitle his widow
¢ to an annuity of g3o/. per ann. for her life,
¢ eftimating intereft at 4 per cent 2”

ANsWwWER.

It is evident, that the value of fuch an ex=
peation is different, according to the diffe~
rent ages of the purchafers, and the propor~
tion of the age of the wife to that of the
hufband. Let us then fuppofe, that every
perfon in fuch a fociety is of the fame age
with his wife, and that one with another all
the members when they enter may be reck-

B oned



2 Queflions concerning
oned 40 years of age, as many entering above
this age-as below it. It has been demonftrat-
ed by Mr. De Moivre and Mr. Szmpﬁm, that
¢ the value of an annuity on the jom# con-
¢ timuance of any two lives, fubtratted from
¢ the value of an annuity on the life in ex-
¢ pe@ation,” gives the true prefent value of
an annuity on what may happen to remain of
the latter of the two lives after the other.

In the prefent cafe, the value of an annuity
to be enjoyed during the jont continuance of
two lives, each (a) 40, (6) is 9.826, accord-

, lng
(a) See Table VII. Appendix,

{#) The values of joint lives and reverfions, as deduced
from the Breflaw obfervations, are not given in any part
of this work trom Mr. De Moivre’s rules in his treatife on
aninuities on lives. For thefe rules are approximations,
which give refults fo far from the truth, as to be, not
only ufelefs, but dangerous. In the fecond eﬂ'ay in the Ap-,
pendix, a partlcular account of this will be given, and

alfo of -the method in which thefe values have been cal-
culated. )

Mr, De Adoivre has calculated the values offngle lives,
on the {uppofition of an equal decrement of lifz thro® all its
ftages till the age of 86, which he eonfidered as the ut-
mot probable extent of life. Thus; ; let there be 56 per-
fons alive at 30 years of age. It is fuppofed that one will
die every year till, in §6 years, they will be all dead.
‘The fame will happen to 46 at 40, in 46 years. To 36
at 50, in 30 years, and fo on for all other ages. The
number of years which a given life wants of 86, he calls
the complement of that life. Fifty-fix, therefore, is the conze
plement of 303 46 of 40, and 36 of s0.

Thhis hypothefis eafes very much the labour of calcula-
ting the values of lives; and it is fo conformable to Dr.
Iza/le_y s table of obfervations, that there is little or no rea-

fon
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ing to the probabilities of life in the Table of
Obfervatiens formed by Dr. Halley, from the
bills of mortality of Breflaw in Stkefia.. The
value of-a fingle life 40 years of age; as.given
by Mr. De Mpivre, agreeably to the fame Ta-
ble, is 13 Hy (a) ;- and the former fubtia&ed
from the latter, leaves 3.37, or the true num-

ber of years purchafe, which ought to be
paid for any given annuity, to be enJoyed by a

fon for diftinguithing between the values of lives as de-
duced from this Table, and the fame values deduced from
the hypothefis;

In order to avoid putting the reader to trouble, I have
given this table at the end of this work. - And I bave alfo
given two other tables which I have formed from the bills
of ‘mortality at Nurthampton and Norwich. Thefe laft
tables anfwer more nearly to Mr. De Moivré’s hypothelis
than even Dr. Halley's table ; and the difference between
the values of fingle and joint lives by the bypothefis, and the
fame values computed frictly from the tables, is gene-
rally lefs in thefe tables than in Dr. Halley's, as will be
thewn in the laft Effay. VWhen, therefore, in the courfe
of this work the values of fingle and joint lives are men-
tioned, as given agreeably to Dr. Falley’s table, it mufl be
underﬁood that they are taken from Tables VL and Vil
inthe Appendlx, and given in ftrict agreement only to the
Dypothefis ; and that for this reafon, they are in reality fhll
more conformable to the Northampton and Norwich tables.

The inhabitants of London, as is wel! known, not liv~
ang fo long as the reft of mankind, the values ofﬁnglz and
joint lives there, are conﬁdcrably lefs. than in any other
place where obfervations have been kept. Whenever,
therefore, I have had London lives in view, I have given
particular notice of it, and taken their values from Mr.
Simpfen, who has calculated them with much accuracy
from the London tables of obfervation. Sce Tables X.
and XI.

{a) Se¢ Table VI, Appendix,
B2 per(on
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perfon 40 years of age, provided he furvives
another perfon of the fame age, intereft being
reckoned at 4 per cent. per annum. The an-
nuity, therefore, propofed in this Queftion
being 30/. the prefent value of it is 30 mul-
tiplied by 3.37, or 101/ 2.

By calculating from Mr. Simpfin’s Tables
(2), formed from the bills of mortality of
London, this value comes out 1024

The difference in the value of the reverfion
will be inconfiderable, whether the common
age is taken a few years more or lefs than 40.
Thus married men of 30 ought not, accord-
ing to Dr. Halley's Table, to give two fifths
of a year’s purchafe more, for any given re-
verfionary annuity for their wives, than mar-
ried men of 5o, provided they are of the fame
ages with their wives; and one quarter more,
according to Mr. Simpfonw’s Table. If the
wives are younger (as is generally the cafe)
there will indeed be a confiderable difference;
for the value now determined would be 1207
according to the Breflaw Obfervations, fup-
pofing the two lives to be 40 and 33, or
that wives are one with another feven years
younger than their hufbands; and 1184 104
according to the London Obfervations.

(a) See Table X, and XI. Appendix.
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QUESsSTION.

s¢ Suppofing fuch a fociety as that defcrib-
¢ ed in the preceding Queftion, to be limit-
¢« ted to a certain number of members, and
¢« conftantly kept up to that number, by the
¢ admiflion of new members as old ones are
«¢ loft, in confequence of their own deaths,
¢ and the deaths of their wives : What is the
¢¢ number of annuitants which, in fome time
¢ after its eftablithment, will come to be
“¢ conftantly upon it?

ANSWER.

Since every marriage produces either a
widow or widower; and fince all marriages
taken together would produce as many wid-
ows as widowers, were every man and his
wife of the fame age, and the chance equal
which thall die firft; it is evident, that the
number of widows that have ever exifted in
the world would, in this cafe, be equal to
balf the number of marriages. And what
would take place in the world muft alfo, on
the fame fuppofitions, take place in this fo-
cxety In other words; every ofher per-
fon in fuch a foc1ety leaving a widow, there
mutft arife from it a number of widows equal
to half its own number.— But this does not
determine what number, all living at one and
the famé time, the fociety may expe&t will

B 3 come
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come to be conftantly upon it. For if every
widow lived no more than 4 yéal, the fociety
would never have more annyitants upon it
than camme on in a year, And on the con-
trary, if none ever died, the number of an-
nuitants would go on mcreaﬁng for ever.—
’T:s, therefore, neceﬁ'ary, in order to anfwer
the prefent enquiry, to determine how long
the duration o? Surviver[bip between petfons
of equal ages will be, compared with the du-
ratwn of marrmge And the truth is, that,
fuppofing the probabilities of life to decreafe
uniformly (a), the former is equal to the
latter; and confequent]y, that the number
of Jurvivers, or ‘(which is the fame fuppo-

fing no fecond marriages) of widows and wid-
pwers alive together, which will arife from
any given fet of fych marriages conftantly
kept up, will be equal to the whole num-
ber of marriages ; 3 or balf of them (the num-
ber of widows in partxcular) equal to balf

(@) That js, fuppofing that out of any given number
alive at any age the fame number will die every year il
all are dead. “See the preceding note. ‘That on this hy-
pOtﬂQuS, ‘the duration of furvivorfhip is equal to the du-
ration of marriage, when the ages are equal ; or, in other
words, that the expeflation of two joint lives, the ages
being equal, is the fame with the expeﬁatmzz of furvwor-
ﬂnp, may be learnt from the 18th and 20th problems of
Mr. D¢ 2f:iv7e’s treatife on annuities; and a demonfira-
tion of it, together with a particular explanation of this
fu )]ec"r may De found at the beginning of the firft EfTav,
to which I 'muft beg the reader to turn, if he is at any
Jofs about the full meaning of w‘;at is here faid,

2 the
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the number of marriagcs —Now, it appears
that the decreafe in the probabilities of life,
is in fa&t nearly uniform. According to the
Breflaw, the Northampton and Norwich Ta-
bles of Obfervation, almoft the fame num-
bers die every year from 20 years of age to
77 (2). After this, indeed, fewer die, .and
the rate of decreafe in the probabilities of
life is retarded. But this deviation from the
hypothens issinconfiderable; and its effe&,
in the preflent cafe, is to render the duration
of furvivorthip longer than it would other-
wife be. Accordmcr to the London Table of
Obfervations, the numbers dying every year
begin to grow lefs at 5o years of age; and
from hence to extreme old age, thcre is a
conftant retardation in the decreafe of the
probablhtles of life (b) Upon the whole,
therefore, it appears in anfwer to the pre-
fent Queftion, that ¢ according to the three
¢ former Tables of Obfervations, and fuppo-
“ fing no widows to marry, the number
< enqmrcd after is fomewbhat greater than
¢ half the number of the fociety; but, ac-
“ cordmo o the London ‘Iﬂ[z/e, a good deal
« greaz‘er
It muft be carefully remembered, that this
has been determined on the fuppofition, that

(a) See Tables 1L, IV. and V. Appendix.

(%) The reafon of this difference between the London
and other Tables, will be glven at the end of the fourth
Lha)

B 4. hufbands
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hutbands and their wives are of equal ages,
and that in this cufe it becomes an equal
chance which fthall die firft, In reality nei-
ther of thefe fuppofitions is juft. Hufbands
in general are older than their wives; and, in
equal ages, the mortality of males has been
found to be greater than the mortality of fe-
males. For both thefe reafons, it is much
more than an equal chance that the hufband
will die before his wife, or that the woman
thall be the furvivor of a marriage, and not
the man. This will increafe confiderably
the duration of furvivorthip on the part of
the woman, and confequently the number
enquired after in this Queftion. The mar-
riage of widows will alfo diminifh this num-
ber, and the operation of thefe caufes will
be different in different fituations. But it is
by no means to be expe&ed (in the fituation
of the focieties I have in view) that the di-
minution from the latter caufe will be con-
fiderable enough, to overbalance the opera-
tion of all the other caufes which have been
mentioned, and reduce the number under
confideration fo low, as half the number of
marriages (a).

ScHoLIUM.

Y London it appears, that there is a re-
tardation of the decreafe in the probabilities

(a) Tt will be obferved hereafter, that this obfervation
has been found to be true in fa@,
of
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of life, which renders the duration of furvi-
vorfhip between two lives of equal ages, con-
fiderably longer than their joint continuance.
It feems worth obferving, that this is the
reafon why, though the probabilities of life,
and therefore the values of fingle and joint
lives, are lefs in London than in other places,
yet the values of reverfions depending on fur-
vivorfhips, are in fome cafes greater there.
It is proper to add, that this likewife is the
reafon why, in calculating the values of joint
lives and reverfions, the prefent value of an
annuity payable yearly to the furvivor of two
equal lives, may come out equal to, or even
greater than, the prefent value of a like an-
nuity for the joint lives.  As an annuity, du-
ring fuch furvivorfhip, will probably not be-
come payable for fome years, and therefore
the money given for it will have time to ac-
cumulate, it is manifeft, that the value of it
could never be equal to the value of an an-
nuity on the joint lives, the payment of
which begins immediately, were not the ob-
fervation now made true.

QuesTtion IIL

¢ Such a fociety as that defcribed in the
£ precedi.ng %eﬁions being fuppofec.l; n
¢¢ what time will the number of annuitants
“ upon it come to a maximum "’

ANs-
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ANSWER.

. In order to be more clear in anfwering this
Qx_eﬁion, I will firflt fuppofe the fociety to
comprehend in it from its firft eftablifhment,
oll the married perfons of ¢/ ages in any town
or country, where the number of people con-
tinue conftantly the fame. In this cafe, the
whole colle@tive body of members will be at
their greateft age, at the time of the eftablifh-
ment of the fociety ; and the number of
members, together with the nymber of wi-
dows left every year, will, taking one year
with another, admit of no increafe or dimi-
nution. The number of widows in life to-
gether, derived from any given number com-
ing on a {ociety every year, will increafe con-
tinually, ’till as many die off as are added
gvery year; that is, 'till they come to die off
~as faft as poffible. But they cannot die off
-as faft as poffible, ’till the whole colleétive
body of yvidows are at their greateft age; or,
’till there is among them the greateft number
poffible of the oldeft widows ; and, therefore,
not ’till there has been time for an acceffion
to the oldeft widows, from the youngett part
of the widows that come on annually.
 Let us, for the fake of greater precifion,
divide the whole medium of widows that
come on every year, into different clafies ac-
cording to their different ages, and fuppofe
fome to beleft at <6 years of age, fome at 46,
' ‘ fome
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fome at 36, and fome at 26. The widows,
conﬁant]y in life together, derived from the
firlt clafs, will come to their greateft age,
and to a maximum, in 30 years, {uppofing
with Mr. De Moivre, 86 to be the utmoft
extent of life. 'The fame will happen to the
fecond clafs in 40 years, and to the third in
50 years (2). But the whole body, compof-
ed of thefe claffes, will not come to a maxi-
mum, 'till the fame happens to the fourth or
youngeﬁ clafs; thatis, not ’till the end of .
6o years. After this, the affairs of the {ociety
will become _/izzz‘mmzry, and the number of
annuitants upon it of all ages will keep al-
ways nearly the fame,

Such is the anfwer to this Q}eﬁion, fup-
pofing a foc1ety to begin with its complete
number of members, confifting of married
perfons of all ages, in the fame proportions to
one another, with the proportions in which
they exift in the world.——1If it begins with
its complete number of members, but at the
‘fame time admits none above a particular
age: If, for inflance, it begins with 200
members all under 50, and afterwards limits
itfelf to this number, and keeps it up by ad-
mitting every year, at all ages between 26
;md 50, new members as old ones drop off ;
(a) In the Appendix, note (A), a rule is given, by wluch
the numbers alive at the end of any particular number of
years may be very eafgly determined,

in
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in this cafe, the period neceffary to bring on
the maximum of annuitants will be juft dou-
bled. For, in the firft place, the whole col-
leGive body of members will be 60 years in
getting to their greateft age, as may eafily
appear from what has been juft faid. The
annual medium of widows, therefore, that
will come on the fociety will increafe con-
tinually for 60 years; it being evident, that
the older any fet of married men are, taken
one with another, the fafter they will leave
widows. = And after this annual medium is
increafed to a maximum, 60 years more will
be neceﬁary to bring to a maximum the num-
ber in life together, derived from fuch a fixed
annual medium conftantly coming on.——If
fuch a fociety is any number of years in gain-
ing its maximum of members, the time ne-
ceffary to bring on the maximum of annuitants
will be ftill further prolonged, and will be
equal to twice 60 years with that number of
years added.—Moft of the focieties for grant-
ing annuities to widows are of this kind ;
and, therefore, fuppofing them to gain their
complete number of members in ten years,
and for ever afterwards to preferve it, the
number of annuitants upon them will go on
increafing for 130 years.—It is proper, how-
ever, to be remembered, that the iIncreafe
will be quicker at-firft, and afterwards flower ;
and that, within 20 or 30 years of the end
of
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of this term, it will be fo flow as fcarcely to
be fenfible, though ftill real.

All who will beftow due attention on this
fubje& muft fee thefe decifions to be juft;
and a demonftration of them might be given,
in a form more ftrictly mathematical, were
it neceflary.

QuesTtIion IV,

¢« Suppofe the members of fuch a fociety
¢t as that defcribed in the preceding Quefti-
‘ ons, to chufe making annual payments during
¢ the continuance of marriage, in lieu of the
“ fum which the reverfionary annuity for
¢ their widows is worth in prefent money :
“ What ought thefe annual payments to be,
¢ eftimating intereft at 4 per cent 27

ANSWER.

This will be eafily determined, by finding
what annual payments, during two joint lives
of given ages, are equivalent to the value of
the reverfionary annuity in prefent money.—
Suppofe, as in Queftion I. the two joint lives
to be each 40, and the reverfionary annuity
30/, per annum. An annual payment during
the continuance of two fuch lives is worth,
according to Dr. Halley's Table of Obferva-
tions, 9.82 (2) years purchafe. The annual

(a) See Table VIL.

payment
Q
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payment then ought to be fuch as being muls
tiplied by 9.82, will produ’ce (a) l.101.1, the
prefent value of the annuity in one payment
by Queftion I. Divide then Zior.1 by
9.82, and the guotzmz‘, or /.10.3 will be
the anfvver ~—— This is very nearly the an-
nual payment of all the members at an ave-
rage, {uppofing equal numbers to offer them-=
felves for admiflion of every age between 30
and 5o. As much as fome give lefs, others
ought to give more, according to their ex-
cefs of age. 'Thus, the annual payment of
a married perfon, 30 years of age, ougbt to
be L g. 39, and of a perfon 5o years of age
Li1.33. If the values of joint lives and of
the reverfionary annuity are taken agreeably
to the London Table of Obfervations, thele
annual payments will be, for 30 years of age

(6), L.10. 9,-—for 40, L12.5,—for 50, L14.5.
I

(2) Particular notice fhould be taken of the method
of notation here ufed, becaufe it will be cartied through
the whole of this work. The figures on the right
hand of the full-point, ﬁgmfy the decimal parts of 14
Thus; L1o1.1, is /101 and the 1oth of 1/ or L 101
and 25.—-/. 9.39, is l.g, and 39 hundredths of 1/ or
Lo:7s.v10d——111.33,is l.11, and- 33 hundredths
of tlor Li1:6s.:%d In general; it fhould be
remembered, that 2 fhillings allowed for every unit in
the firft place of decimals, and two- pence half-penny for
every unit in the fecond place of decimals, will give,
nearly enough, the value of the decimal part of every
fuch expreflion,

(&) The value of two joint lives of 30, taken from Ta-
ble XI.is g.6. This fubtradled from the value of the
life in expetation, or from 3.1, by Table X, gives 3.5,

. the
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If either the rate of intereft is fuppofed
lower, or wives are fuppofed younger than
their hufbands, the annual payments will be
increafed. But there is no occafion for point-
ing out particularly the difference. It may
be eafily found in any cafes by the directions
now given. There is, however, one obfer~
vation which ought to be here carefully at-
tended to.—This method of calculation {up-
pofes, that the firft annual payment is not
to be made ’till the end of a year. Ifit is to
be made mmmediately, the value of the joint
lives will be increafed one year’s purchafe;
and, therefore, in order to find in this cafe
the annual payments required, the value in
prefent money found by Queft. I. muft be
divided by the value of the joint lives in-
creafed by unity, and, in this way, the pre-
ceding values at 4 per cent. according to the
Breflaw Obfervations, will be found to be
1.8.62—/.9.35—1/. 10.07.—According to the
Londsn Obfervations, /.10,~—/11.2,—~/.12.7.

the number of years purchafe which an annuity for a life
of 30 years of age, after another life of the fame age, is
worth. This remainder, multiplied by 30, gives 105/
the value in a fingle payment, fuppofing the reverfionary
annuity to be 30/  And 105/ divided by 9.6, gives
L.30.9, the value of the fame annuity in annual payments,
during the joint continuance of the two lives, according
to the Londen-obfervations.— By fimilar operations all the
other values above given have been found,

Ques-
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QuesTIioN V.

¢« A fociety may chufe to make abate«
* ments in thefe annual payments, and to re-
“ quire the remainder of the value of the
¢« reverfionary annuity to be given, in fines
‘¢ or premiums at the time of admiffion. It
“ may, for inftance, chufe to fix the annual
¢« payments of all the members to 5 guineas.
¢ What, in this cafe, would be the premium
‘¢ due at admiffion, the annuity being fup-
<« pofed 30/ per annum, and intereft being
“ at 4 per cent 27

ANswER.

From the whole prefent value of the an-
nuity in one payment, fubtra& the value of
5 guineas per annum, during the joint lives ;
and the remainder will be the anfwer.

Suppofing the joint lives both 40, the
whole prefent value of the annuity in one
payment is, according to the Breflaw Obfer-
vations, L10o1.1, by Queft. I.~—~The value of
§ guineas per annum, or of L.5.25 per annum,
during two fuch joint lives, is /.5.25, multi-
plied by the value of the joint lives; that is,
5.25, multiplied by 9.82, or Zs1.55; and
this fubtracted from /lr1or1.1, gives Z4g.3,
the anfwer required for two lives at the age
of 40.—The anfwer found in the fame way
for two lives whofe common age is 30, 15
/. 46.5,—~and for two lives at go, 5o/,

Accord-
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According to the London Obfervations, thefe
values are, for two lives at 3o, /. 54.6,— At
49, /. 59.4.—At 50, 1.63.3.

If the firft of the annual payments is to be
made immediately, the true anfwer will, in
every inftance, be the values found in the
manner now dire¢ted, diminithed by the an-
nual payment; or, in the prefent cafe, §
guineas lefs than the values fpecified.

The values, in premiums and annual pay-
ments, of any other reverfionary annuity, will
be as much greater or lefs than thefe, as the
annuity it{elf is greater or lefs.

Question VL
«“« A pcrfon 35 years of age wants to buy

an annuity, for what may happen to re-
main of his life after o years of age.
What is the value of fuch an aanuity in
ready money, and alfo in annual payments,
‘till he attains to the faid age ; that is, in
annual payments for 15 years, fubjet in
¢ the mean time to failure, fthould his life
« fail 2

£¢
[ £1
€¢
€c
€c

€<

ANSWER.

The prefent value of fuch an annuity is
the prefent value of a life at 50, in money to
be received 15 years hence, and the payment
of which depends on the contingency of the
continuance of the given life 15 years. That
is; it is equal to the value of a life at 5o,

C multi-
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multiplied by the prefent value of 1/ to be
received at the end of 15 years, and alfo by
the probability that the given life will con-
tinue fo long.—A life at 5o, according to
Mr, De Morvre’s valuation of lives, and reck-
oning intereft at 4 per cent. is worth 11.34
years purchafe. The prefent value of 1/
to be received at the end of 1¢ years, is, by
Table I, 0.5553. And the probability that
a life at 35, will continue 15 years, 1s, ac-
cording to the Breflaw Obfervations 335 (a).
And thefe three values, multiplied by one
another, give /. 4.44, or the number of years
purchafe that ought to be given for the an-
nuity. — The annuity then being fuppofed
50/. its value in prefent money is 222/

(4) The prob.bility that a given life fhall continue
any number of years, or attain to a given age, is (as
is well known ) the fration, whofe numerator is the num-
ber of the Rving in any Table of Obfervations oppofite
to the given age, and denominator, the number oppofite to
the prefent age of the given life, — Thus, in the prefent
inftance; 346 is the number in Dr. Halley’s Table oppo-
fite to 50, and 490 the number oppofite to 35.—225. (or
the odds of 17 to 7) is, therefore, the probability that a
perfon whofe age is 35 fhall attain to 50, or live 15 years.
In the fame manner i+ will appear, that, according to the
fame Table, the probability that a perfon at this age fhall
live 25 years, is £2%; or nearly an even chance.

At Northampton and Norwich a perfon at the fame age,
has an even chance of living 26 years; but in Londorn,
fcarcely 20 years. See Tables [Il, IV, V, and VIII.
Appendix. [ will add, though foreign to my prelent
purpofe, that a perfon at the fame age has in thefe towns
a better chance of living one vear, than in Londen, in the
proportion of 3 te 2.

-

6 In
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In order to find this value in annual pay-
ments, while the given life is attaining to 50,
it is neceflary to find the value of an annuity
for 15 years, fubject to failure on the ex-
tin¢tion of the given life. And the value of
fuch an annuity is, evidently, the laft value
fubtracted from the value of the given life 5
or, in the prefent inftance, /.4.44, fubtrated
from /13.97. (See Table VI, Appendix) that
18, /. 9.53,~—222/. then, being the prefent va-
lue of an annuity of 5o/ for the remainder
of a life now 35, -after attaining to go; and
9.53 being the humber of years purchate,
which ought to be given for an annual pay-
ment to laft 15 years, if a life now 35 lafts
fo long, it follows, that the value of the fame
annuity in annual payments ‘till this life
?ttains to 50, is 222/, divided by g9.53; or
. 27.7.

’%‘hgis calculation fuppofes, that the firft of
the annual payments 1s not to be made “till
the end of a year. If the firft payment is
made immediately, the value will be, the
Jingle payment divided by the value of the life
for the given term increafed by unity ; that is,
in the prefent cafe, 222/, divided by 10.533;
or/.21.08.

If the value of the annuity is required in

a fingle payment, over and above any given
annual payment; deduct the value of the an-
nual payment from the whole value in 2 fin-
gle prefent payment, and the remainder will
C 2 be
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be the anfwer.—Thus; let 5 guineas, in the
prefent inftance, be the given annual pay-
ment. for the afligned term ; and let the en-
quiry be, how much more in prefent money
the fuppofed annuity is worth. By what has
been )u(’c faid, g. 53, multiplied by 5 guineas,
that is, 5o/. is the value of the annual pay-
ment; and this {fum dedu@ed from 222/
]eaves 172/. the anfwer.

If the annual payment begins immediately,
its value is 10.53, multiplied by 5 guineas,
and the an{wer comes out £ 166.75.

In this way may be found the value, in
fingle and annual payments, of any other an-
nuity, payable toan affligned life, after a given
term of years, taking any valuation of lives
or intereft of money. But care muft be ta-
ken to remember, that it is the title to the
annuity that will ecommence at the end of
the given term, and that the firft payment
is not to be made ’till a year afterwards;
that is, in the cafe here fpccxﬁcd not “tili
the end of 16 years.

ScHOLIU M.

The value of the remainder of two joint
lives, after a given term of years, is likewife
the value of 1/. due at the end of the given
term, multiplied by the value of two joint
lives, each older by the given term than the
given lives; and this product, multiplied by
the probability, that the gu en joint lives fhall

not
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not fail in the given term; or {which isthe
fame)’ by the product of the two probabili-
ties, that the fingle lives fthall each continue
the given term. And the value of an an-
nuity, oa any given joint lives for a term of
years beginning now, is this laft value, fub-
tracted from the whole prefent value of the
joint lives. Thus; the value of two joint lives,

one 40 years of age, and the other 5o, (fee
‘Table VII.) is 8.91; which, multiplied by
0.6755, the value of 1/ due 1o years hence,
and by $%%, (the probability that a life at 30
fhall continue 10 years) and alfo by 33+, (the
probability that a life at 40 fhall continue 10
years) gives 3.92, the prefent value of the
remainder of two joint lives, aged 30 and 4o,
after 10 years; and this. value, 1ubtra<€ted
from 10.43, (the value in Table VIL. of two
joint lives, aged 30 and ¢40) leaves 6.51, their
value for 10 years.

As the value of the longeft of two lives is
always the value of the joms lives, fubtracted
from the {fum of the values of the two_fng/e
lives ; their value alfo for any grven term, is
the value of the joirt lives for the given term,
fubtracted from the fum of the values of the
JSingle lives for the given term.

The truth of thefe rules may eafily appear
without particular proof. T have, however,
pointed out the method of demonftrating
them in a note (4) at the end of this'work.

{(a) Sce note (B) in the Appendix.
C 3 By
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By fimilar operations, may be found the
values of 3 or more jout lives, or the longeft
of three or more lives, for a given ‘term of
years, or of what fhall remain of them -after
a_given term of years.

»

Quesrtion VIL

* The prefent value is required of an an-
* nuity to be enjoyed by one life, for what
¢ may happen to remain of it beyond ano-
¢ ther life, after a given term; that is, pro-
¢ vided bozh lives continue, from the pre-
 fent time, to the end of a given term of
“ yearsi” '

4

A NswER.

~ Find the value of the annuity for two lives
greater, by the given term of years, than the
given lives. Difcount this value for the gi-
ven term; and then, multiply by the proba-
bility, that the two given lives fhall bosh
continue the given term; and the product
will be the anf{wer.

ExamprreE.

Let the two lives be each 30. The term
feven years. The annuity, 10/.. Intereft,
4 per cent.——The given lives, increafed by
7 years, become each 37. The value of two
joint lives each 37, is (by Table VII) 10.2}_:;.

The



Reverfionary Annuities, &ec. 23

The value of a fingle life .at 37, is (by Tau-
ble VI) 13.67. The former, fubtracted from
the latter, is 3.42, or the value of an annuity
for the life of a perfon 37 years of age, after
another of the fame age, by Queft. L.—3.42
difcounted for 7 years, (that is, multiplied by
0.76, the value of 1/. due at the end of feven
years, by Table I.) is 2.6.—The probability
that a fingle life at 3o fhall continue 7 years,
.lS (by .the hypothefis explained page 2.)
(ez) The probability, thercfore, that two
fuch

(.a) In this cafe, itis on {ome accounts beft, as well
as eafieft, to take the probabilities of life from the hypo-
thefls, rather than immédiately from the Tables.—Iifty-
{fix perfons being fyppofed alive at 30, one will die every
year, according to the hypothefis. At the end of feven
years then, the “number of the living will be 49, and 22,
‘or the odds of 7 to 1, is, by note p. 18, the probability,
sthat a life, aged 30, will continue 7 years; and this frac-
tion, multiplied by itfelf, is the probablhty, that two lives
of this age, fhall oth continue 7 years. In general, it
muft be remembered that the probability, tbat any two
‘or-more events fhall a/lhappen, is the produt arifing from
multiplying by one another, the probabilities of all the -
events taken feparately. The probability, therefore, that
any number of perfons will @/ live any given time, is
rightly found by multiplying into one another the probi-
bilities that each of them will live that time,—It mzsy
further be of ufe to fome, that I fhould obferve here, that
‘the difference betwesn unity and the fraction exprefling
the probabnhty, that an event will happen, gives the
probab;hty that it will 70t happen. Thus; the probabi-
lxty, that a perfon 40 years of age will live 11 years,
is, by the Broflaiv Table 335, The probabx]:tv, there-

FA

fore, that he will #ot live 11 years, is 335, fubtraced”

C4+ from

-r
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fuch lives fhall both continue 7 years, is
T73%, 0, in decimals 0.765. And 2.6, mul-
tiplied by 0.765, is 1.989, the number of
years purchafe which ought to be given for
an annuity, to be enjoyed by a life now 30
years of age, after a life of the fame age, pro-
vided both continue 7 years. The dnnuity
then being 10/, its prefent value is /.19.89.

By fimilar operations, it may be . found,
that {uppofing the term one year, and the
ages and the rate of intereft the fame, the
prefent value of thefame reverfionary an-
nuity is /.32.4; and that if the term is 1§
years, the value is / g.7.

- For two lives each 40, thefe values are
/.30.33.~—1.17.44.—1.7.3. the term being
1, 7, Or 15 years.

For two lives each 5o, the fame values
for the fame terms, are /.28.2,—/.13.86,—
l.4.34 (a).

Thefe values, according to the London Ob-
fervations and Mr. Smmpfon’s Tables of the

values of fingle and joint lives, are,

from unity or £12.—Tn like manner: The probability that
two perfons aged 30, fhall both live 7 years, being 0.765,
the probability that they will #ot both live fo long, or
that one or other of them willdie in 7 years, is 0.7635, fub-
tracted from unity, or .235.

If any reader is unwilling to take thefe affertions for
granted, he fhould confult the beginning of Mr. De
Morvre’s, or Mr, Simpfon’s Treatifes on the Do&rine of

Chances, where he will find them demonftrated.

(a) See Note (C) Appendix, )
6 For
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For 2 lives at 30—/.32.05—/.18.62—1/.7.66.
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at go—/.30.7 —L15.6 —/.5.45.
at so—1/.29.36—~—/12.33—/.3.24.

QuesTrion VIIL

¢ Let the fcheme of a {ociety for granting
annuities to widows, be, that, if 2 member

lives a year after admiflion, his widow fhall

be entitled to a life annuity of 20/ If

Jeven years, to 10/. more, or 30/, in the

whole.  If fifteen years; to another addi-
tional 10/. or 40/ in the whole. -What

ought to be the annual payments of the

members for the ages of 30, 40, and 50,
fuppofing them of the fame ages with their
wives, and allowing compound intereft at
4 per cent 27

ANswER,

According to the hypothefis, explained

. 2; and, therefore, very nearly, according
to the Tables of Obfervation for Brefaw,
Norwich, and Northampton, -

[.8.44—1. 8.69—1. 9.05.

According to the London Obfervations,

l.g.41—1 10.17—/. 10.92.

Thefe
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Thefe values are eafily deduced from the
values in the laft Queftion. For example.
The value of 10/, per annum for life to 40
,after 40, provxded the joint lives do not fail
in one yeaf, is, according to the hypothefis,
l.30.33. The v,alue of 20/ per annum, in the
farne circumitances, is, therefore, /. 60.66.—
In like manner, the value of 10/. after foven
years, is L.17.44. And of 10/, after 15 years
l.7.3.—Thefe values together make /.85.4, or
the value of the expe&atxon defcribed in this
Quettion, in a fingle prefent payment ; which,
divided by ¢.82, (the value by Table VII. of
two joint lives at 40) gives /.8.69, the value
of the fame expeltation in annual payments,
during tite joint lives.—In the fame manner
‘may be found the anfwer in all cafes to any
‘Queftions of this kind.

Thefe calculations fuppofe, that the an«
nual payments do not begin ’till the end of
a year. If they are to begin immediately, the
true ennual payments will be, as was before
obferved, the fingle payments, divided by the
value of the joint lives increafed by unity;
and in the prefent cafe they will be, by thc

bypothefis,
h]f7’7“5—[' 7.9 —1.8.07.
3 By the London Obfervations,
1852wl 9.06 g, 51,
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By the method of calculation now ex-
plained, may be eafily found in all cafes,
fuppofing the annual payments previoufly
fettled, what the reverfionary annuities are
correfponding to them in value.—Thus, the
annuities being the fame with thofe menti-
oned in this Queftion, the mesn annual pay-
ments for all aces between 3o and so, are
nearly 8/. according to the bighe/t probabi-
lities of life ; g/. according to the Jowef ; and
8 guineas the medium (a) ; intereft being at
4 per cent. and the firft payment to be made
immediately.

If the mean annual payments, beginning
immediately, are fixed to five guineas, the
correfponding life annuities will be nearly
(by the Aypothefis) 12/. if the contributor
lives a year, and 24/ if he lives feven years;
or (by the London Obfervations) 12/ if helives
a year, and zo/. if he lives feven years (4).

. It

(2) The value of this expe&atign, fuppqﬁng married
men 40 years of age, and their wives 30, is, in a fingle
payment, 113/ In annual payments beginning immedi-
ately /. 9.88, by the Ayporhefis. And 1o7l-—and /.10.93,
by the London Oblervations.

(4) If the annuities in expectation are 14/ provided 2
member lives a year, and 20/ provided he lives feven
years, the proper mean fingle payments for all' ages, taken
one with another, under 50 or 52, is 50 guineas nearly,
according to all the Tables of Oblervation, fuppofing
equality of age between men and their wives. And the
addition which ought ta be made, on account of excefs

of age on the man’s fide is, taking the neareft and the
eafieft
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- Tt is obfervable, that:the difference in the
values of the annuities, arifing from diffe~
rence of ages, and the difference in the pro-
babilities of life, is lefs in this Queftion than
in Queftion 4th 5 and that, confequently, the
plan propofed in it, is the fafeft, as well as the
moft equitable and encouraging, that a fociety
can adopt. . - :

1t is neceflary to remark here further, that
yearly payments which begin immediately,
are more advantageous than balf-yearly pay-
‘ments which begin immediately. Mr. Szmp-
Jfon (in his Treatife on The Doctrine of An=
yuities  and Reverfions, page 78, and alfo
tn lis Select Exercifes, p. 283.) has fhewn,
that, in the cafe of life annuities, half~yearly
payments, which begin at the end of half a
year, are % of a year’s purchafe better than
yearly payments, which begin at the end of
a year. And it is manifeft, that balf-yearly
~payments, which begin immediately, are no

.eafieft round fums, about 2 guinea and % for every year
as far as 17 years; or, in the annual payments, (fup-
pofed 5 guineas) L a guinea per annum for five years es-
cefs, and ;. a guinea more for every four years excefs be-
yond five years, ’till the excefs comes to be 17 years.
And, I believe; that 60 guineas in fingle paymentsy and fix
guineas in annual payments beginning immediately, may
very well be flated as the lbwef? commen payments proper
to be required, fuppofing all married men under g2, ta-
ken into a fociety, without enquiring into the difference
of age between them and their wives, the annuities be-
ing all along fuppofed to be /fz annuities, and intereft
reckoned at 4 per cent,

more
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.more than half a year’s purchafe better than
thofe which begin at the end of- half a year.
But yearly payments, which begin immedi-
ately, are a whole year’s purchafe better than
the fame payments to begin at the end of a
year. The difference of value, therefore,
between yearly and balf-yearly payments,
fuppofing both to begin immediately, is a
quarter of a year’s purchafe in favour of the
former.

QuesTIion IX.

¢ The value is required of an annuity to
“ be enjoyed for what may happen to re-
“ main of one life after another, provided
 the life in expeation continues a given
 time ?”

ANSWER.

Find by Queftion VI. the prefent value of
the annuity for the remaindér of the life in
expectation, after the given time, and multi-
ply this value by the probability, that the
other life thall fail within that time. Find
alfo, by Queftion VII, the value of the rever-
fion, provided /oth lives continue the given
time. Add thefe values to one another, and
the fim will be the anfwer in a fingle pre-
{ent payment.

ExaM-«
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ExaMmprLE.

An annuity of 10/. for the life of a perfon
fiow 30, is to commence at the end of 11
years (a), if another perfon now 40, fhould
be then dead; or, if this thould not happen,
at the end of any year beyond 11 years in
which the former fhall happen to furvive the
latter. What is the prefent value of fuch an
annuity, reckoning intereft at 4 per cent. and
taking the probabilities of life as they are in
Dr. Halley's Table ?

The value of 10/ per annum, for the re-
mainder of the life of a perfon now 30, after
11 years, found by Queft. VI. is L69.43.—
The probability that a perfon 40 years of age
thall live 11 years, is, by Dr. Halley’s Table,
23f.  The probability, therefore, that he
will die in 11 years, 1s 31§ fubtracted from
unity (4), or z++; which multiplied by /.69.43,
gives L.17.16.—The value of the reverfion,
provided bozb live 11 years, found by Quett.
Vil.is 17/, And this value added to the

5 (,a) That is, the title to the annuity is to commence
at the end of 11 years, and the firft payment to be made’
a year afterwards, in cafe the life in- expe&tation fhould
continue fo long, and the other fail. But if &oth lives
fhould continue the given term, the firft payment is al-
ways to be made at the end of the year, in which the

former lifc fhall happen to furvive the latter. See Queft,
Vi. .

(b) See the Note, p. 23.
former,
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former, makes /. 34.16, the value required
in a _fingle prefent payment 5 which payment
divided by /.11.43, (the value by Table VII.
of two joint lives, aged 30 and 40, with
unity added) gives 3/ (a); or the value re-
quired in annual payments during the joint
lives, the firft payment to be made immedi-
ately. If, every thmg elfe being the fame,
the affigned term 1s 15 years, the value re-
quired will be 29/ in a fingle payment, and
L.2.55 in annual payments.

QuesTtrion X.

¢ What money in hand, and alfo in an-
¢ nual payments during life, ought a perfon
¢ of an affigned age to give for a fum of mo-
‘¢ ney, payable at his death to his heirs (4) ?—
¢ In other words, what money in hand, and
¢ in annual payments during life, ought a
¢ perfon of a glven age to pay for an affie=
¢ rance of any given fum on his life !’

ANsSWER.

Subtrac the value of the life from the
perpetusty.  Multiply the remainder by the

(a) See the demonftration of this rule in Note (D)
Appendix.

(4) This Quettion is the fame with Problem 16th, in
Mr. De Mboivre’s Treatife on Annuities, and Problem
26th, in Mr. Simpfon’s Sele& Exercifes ; but the anfwers
there given are night only when applied to reverfionary
g/iam, and therefore muft be materialy wrong, when
applied to reverfionary fums, as will appear from the Scho-
Bumto this Queftion, and from note (£) in the Appendix.

"product
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produ of the given fum into the intereft of
100/. for a year: and this laft produ@, di-
vided by 100/ increafed by its intereft for a
year, will give the anf{wer in a fingle prefent
payment. And this payment, divided by the
value of the life, will give the anfwer in an-
nual payments, during the continuance of
the Tife.

Example. Let the life be 30. The fum
100/. The rate of intereft 4 per cent. And
the valuation of lives, that in Table VI. The
perpetuity, therefore (2), is 25. The inte~
reft of 100/. for ayear, is 4/. 100/ increaf-
‘ed by its intereft for a year, is 104/ And
the value of the life 14.68.—The value of the
life, fubtracted from the perpetuity, gives
10.32, which, multiplied by the product of
100/, into 4, or by 4c0, gives 4128. And
this, divided by 104, gives 439.7, the va-
lue of 100/ payable at the death of a perfon
aged 30, in a fingle prefent payment.—And
this payment, divided by 14,68, is /. 2.7, the
fame value in annual payments during the
continuance of the life.

Thefe values found in the fame way, agree-
ably to the valuation of lives for London, in
Table X, are £.45.76, and /. 3.49.—If the life
is 36, and intereit 4 per cent. thefe values are

43/ and /3.1, by Table VI, and . 49.6,

() That is; the value of the fee-fimple of an eftate
found by dividing 100/, by the raie of intereft.

and
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and /. 4.1, by Table X.—If intereft 1s reck-
oned at 3 per cent. the fame values are, by
Table VI, for g0 years of age, /.48.14.—
2.86. -——For 36 years of age, /. 51.43, and
l.3.28. \

It appears here, that difference of intereft
makes no confiderable difference in the anf-
wers to Queftions of this kind, except when
the values are required in a fingle payment.

If the firft of the annual payments is to be

thade immediately, the fingle payment is to
be divided by the value of the life, with uri=
ty added to it, agreeably to what has been
already obferved; and the arnnual piyments
in this caft (intereft fuppofed at 4 per cent.)
will be by Table VI, for a life at 30, /iz.53-—
At 36, L2.9.
_ If the payments ate half-yearly paytments
beginning immediately, the fingle payment
muft be divided by the value of the life in=
creafed by 2, or .75, (fee Queft. VIII.) And
the half year]y paymerits, for the age of 365
will be half 2.9, or 1.45. And half 1.4,
or .725, is likewife nearly the proper quar-
terly payments.

Again; if an arinual paymefit, begmmn@
immediately, of /. 2.9, ought (teckoning in-
tereft at 4 per cent.) to purchafe 1col. pay=
able at the failure of a life now 36; 5/ by
the rule of propomon, ought to purchafe
1721, And in like manrer, it may be found,
that the {ame annuadl contribution, in halfa

D yearly
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yearly or quarterly payments, beginning im-
mediately, ought to purchafe 170/ — Thefe
fums, accordlng to the London Obfervations,
are 132/, and 130/ nearly.

The reafon of mentioning thefe particu-
lars will be feen in the next chapter

ScHoOLIUM.

If the reverfion is not a fum, but an an-
nuity for ever, or an ¢ffate in fee-fimple, to be
entered upon after a given life, its prefent
value, iz a_fingle payment, will be ¢ the value
¢¢ of the life {ubtracted from the perpetuity,
¢ and the remainder multiplied by the an-
~¢¢ nuity, or the annual rent of the eftate.”
And the value, in annusl payments, will be as
before, the fingle payment divided by the
value of the life.—-Univerfally. It ought to
be remembered, that a reverfionary effase,
after any given life or lives, is worth as much
more than a correfponding reverfionary fim,
as 100/, Increafed by its intereft for a year,
is greater than 100/, —Thus, the prefent va-
lues, in fingle and annual payments, of 4/
per annum for ever, and of 100/ in money
after any afligned life, are to one another,
(intereft being at 4 per cent.) as 104 to 100,
or 1.04 to 1.—The reafon of this difference
is, that the calculations fuppofe, that the re-
verﬁonary Jum, and the firft yearly rent of

the ¢ffate, or firft payment of the annuity,
7 are
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are to be received at the {ame time, after the
extin@ion of the lives in pofleflion. It is
eafy to fee, that this is a circumftance which
muft make the latter of moft value. But to
prevent any doubts about it, I fhall explain
it more particularly in a note in the Appen<

dix (a).
Question XL

< A perfon of a given age; having a yedr=
t¢ ly income which will fail with his life;
“ wants to make provifion for another per-
s« fon of a given age, in cafe the latter thould
¢« happen to furvive. What ought the for-
“ mer to give in 2 fingle payment, and alfo
“¢ in annual payments during their joint lives;
t¢, for a given fum, payable at his death to
¢ the latter ?”

It is manifeft, that the valde of the given
fum in this cafe, muft be lefs than in the cafe
ftated in the laft Queftion ; becaufe, here the
payment of it is fufpended on the contingen-
cy, that one life fhall furvive another; where-
as in the other cafe, it is certamly to be paid
at the failure of a given life.

ANSWER,

Find, by the folution of prob’iem 22d;
p. 297, Mr. Simpfor’s Sele@ Exercifes, the

{#) Vid. Appendix note (E).
D =2 value
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value of an eftate, correfponding to the given
fum, and depending on the given furvivor-
fhip. Divide this value by 1/ increafed by
its intereft for a year, and the quotient will
be the value of the given {fum in a fingle pre-
fent payment. And the fingle payment, di-
vided by the value of the given joint lives,
will be the an{wer in annual payments during
the joint lives.

The folution I have referred to is as fol-
lows.

< Find the value of an annuity on two
¢¢ equal joint lives, whereof the common age
¢¢ is equal to the age of the older of the two
¢ propofed lives ; which value, fubtrac from
-¢¢ the perpetuity, and take half the remain-
“ der. Then fay, as the expedtation of the
¢¢ duration of the younger of the two lives Is
¢ to that of the elder, fo is the faid half re-
¢ mainder to a 4th proportional, which will
«¢ be the number onyears purchafe to be gi-
¢ ven for the eftate when the life in expec-
< tation is the oldeft of the two. But if this
< life is the youngeft, then add the number
¢ of years purchafe juft found to the value
<< of the joint lives, and let the fum be fub-
< tracted from the perpetuity, and you will
s alfo have the anfwer in this cafe (a)”.

Let

(a) Mr. Simpfon has given the following examples of
this folution, adapted to Lsu:/on lives. Example I,
¢ Suppofe the age of the expeant to be 40 ; of the pof-
¢« feflor 30. The rate of intereft 4 per cent. and the

¢ given
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Let the life in expectation be 30; and the
other life 40: The fum, 100/ Intereft,
4 per cent. 'The valuation of lives, that in
Table VI, :

'The expectation of the firft life, is 28; of
the fecond life 2 3, by Mr. De Moivre's by-
pothefis. Thevalue of the joint lives is 10.43,

¢ given legacy 5000l or 200L per annum. ‘Then the
¢ value of two equal joint lives of 40, being 8.1, by
¢ Table XI, and the perpetuity 25, the remainder or
¢ difference will be here 16.9; whereof the half is 8.45.
¢¢ Therefore, it will be as 23.6 to 19.6, fo 8.45 to 7.02
¢¢ years purchafe, or /. 1404, the required value.”

Example II. < Let the age of the expeciant be 30, of
¢ the poffe/for 40, and the reft as in the preceding exam-
¢ ple. Here the value of the joint lives 30 and 40, will
¢ be 8.8; which added to 7.02, (found above) the fum
¢ will be 15.82; whence the anfwer, in this cafe, is
“¢ 9.18 years purchafe, or 1836.”. :

I have fhewn, that the values of reverfionary e¢fates,
and revqrﬁonary/ums, are not the fame as is here fup-
pofed.—The rule gives the true value when applied to
the former; but, when applied to the latter, the values
given by it muft be divided by 1/, increafed by its inte~
reft for a year, as above direfted.—The fame obfervation
is to be applied to Mr. Simpfon’s next Problem, or the
33d.
In thefe Examples, 23.6 and 19.6, are the expectations,
in Table IX, of 30 and 40, according to the London Ta-
bles of Obfervation ; and the method of finding them for
any age, and from any Tables of Obfervation, is ex-
plained at the beginning of the firft Effay.

In Mr. De Moivre’s bypothefis, the expeQation of a life,
is always balf the complement. See note p. 2. — Some-
times the complement of a life is mentioned without any
view to Mr. Dz Mboivre’s hypothefis, and it then means
double the expectation of the life whatever that may be
according to any Table of Obfervations.

D3 by
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by Table VII. The value of two joint lives,

both 40, is 9.82, by the fame Table. The
eftate correfponding to 100/ is 4/ per ann.
and the prefent value of fuch an eftate to be
entered upon by a perfon 30 years of age, pro-
vided he furvives a perfon 4o years of age 1s,
by the rule juft quoted, Z 33.32. And this
value, divided by 1/. increafed by its intereft
for a year, or by r.04, is /. 32.03. the value
in a_fingle prefent payment of the fum of 100/

dependent on the given furvivorthip. And
this fingle payment, divided by 10.43, 18
l.3.07, the required value in annuaf payments,
durmg the joint lives, if the firft payment is
not to be made ’till the end of a year.  Butif
the firft payment is to be made immediately,
the required value in annual payments will be
[.32.03, divided by 11.43, or 7. 2.8.—Thefe
values, according to the London Obfervations,
or Mr. Sznpfon’s Tables founded upon them,

are /.35.30, In a fingle payment, and /.2.6, in
annual pa_yﬂzem‘s, beginning lmmedlate]y

Mr. Simpfon, in the Problems followmg
that here quoted, has given folutions of moft
other Queftions, concerning the values of re-
verfions depending on furvivorfhips, where
the whole duration of two or three lives is
concerned. And I am acquainted with no
other folutions of thefe Queftions, which are
applicable to all Tables of Obfervations, and

which at the {ame time (proper regard being

Pald
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paid to the correction explained in the laft
Queftion) may be confidered as fufficiently
corret (a).

QuesTion XII

¢ Suppofe an inftitution for the relief of
¢ widows to extend its affiftance likewile
¢ to the families of married men, provided
¢ they leave no widows. Suppofe, for in-
¢ ftance, that in this cafe children are to be
¢ entitled to 100/.  What is fuch an expec-
¢ tation worth, in prefent payment, accord-
¢ ing to Dr. Halley’s Table, intereft being at
“ 4 per cont 27

ANSWER.

If 40 is the mean age at which members
are admitted on fuch an inftitution, and 32
the mean ‘age of their wives, the anfwer
({fuppofing no fubfequent marriages) is, by
the 33d Problem in Mr. Sunpfor’s Select Ex-
ercifes, p. 298, and the. correGtion already
explained, Z13.80 (4).

But

(a) See the third Effay.

() This Problem and its folution are given by Mr.
Simpfon in the following words. ¢¢ A and his heirs are
¢ entitled to an eftate of a given value, upon the deceafe
¢ of B, provided B furvives A; to find the value of
¢ their expelation in prefent money.”—Solution. ¢ Find
¢¢ the value of an annuity on the longelt of two equal

Dy ¢ lives,

1 Y
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But there is a redu&ion neceflary, on ace
count of the chance there is, that a widower
may marry again. Suppofe, therefore, one
half of all widowers to marry a fecond and
third-time, and that two fifths of {fuch wid=
owers furvwe thefe fubfequent marrlages. In
this cafe, £ added to 2 of £, or % of all who
become widowers, W1ll die without leaving
widows, and therefore +% of 1. 13.8, or £.9.60,
wil. be the an{wer. If only one fourz‘/J of
all who become widowers marry again, -and
two fifths of thefe furvwe, the anfwer will
be /. 11. 73

¢ lives, whereof the common age is that of the older of
¢ the lives A and B; which value fibtra& from the
£¢ perpetuity, and take half the remainder ; ; then it will-
£¢ be, as the expectation of duration of the younger of
¢ the lives A and B, is to that of the older, fo is the
¢¢ faid half remainZer to the number of-yeass purchafe
¢ required, when the life B is the older of the two. Eut
§5 if B be the younger ; then to the number thus found,
¢¢ add the value of an anmnty on the longeft of the lives
¢ A apd B, and fubtraé the fum from ‘the perpetuity,
¢¢ for the anfwer in this cafe.” ,

If the eftate is 4/, per annum, the age of B 40, and of
A 325 inteveft  per cent. the anfwer by this rule comes
out /. 14.35, which divided (as in the preceding Queftion)
by j04, gives L13.80, the value, as above, ‘of 100/ in
money. If Bis 30 and A 40, the fame value is 20/

N.'B. The value of the longeft of two lives is always
the dyference betsveen the value of the joint lives, and the
Sugn of the values of the twa given fingle lives. Thus;
the value of alife at 40, is, by Table VI, 12.2. The
lem of the values of two fuch lives, is 26.4. The value
'of two joint lives, whofe common age is 40, is, by Ta-
ble VIIL, 9.82; and the difference i is 16 58 or the value
of the longgﬂ of two lives at 40,

7 This
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This calculation {uppofes all marriages to
Yeave children who furvive their parents. If
this is confidered as uncertain, the values now
determined muft be diminithed in the pro-
portion of this uncertainty.—Thus; if one
marriage in feven fails of leaving children (&)
that furvive their parents; thefe values will
be reduced a feventh part, or to /. 8,28, if balf,
and /. 10.95, if a gquarter of all widowers
marry.

In this way may any other queftions of the
fame kind be anfwered on any fuppofitions
that may be thought moft reafonable.

Question XIII,

¢ Let an eftablithment be fuppofed which
takes in at once all the marriages in a
¢ country, or all marriages among perfons
¢ of a particular profeffion within a given
¢ diftrict, and fubjeéts them for perpetuity
‘¢ to a certain equal and common tax, or an-
““ nual payments, in order to provide life an-
¢ nuities for fuch widows as fhall refult from
¢ thefe marriages. What ought the tax to
““ be, fuppofing the annuity 20/, and calcu-
¢ lating at 4 per cent, from Mr. De Morvre’s
“¢ valuation of lives; or, which is nearly the
“ fame, from the probabilities of life in Dr.
¢ Halley's Table of Obfervations ?”

(@) This for many years has been nearly the falt among
the minifters and profeffors in Scotland.

ce

ANSWER,
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ANSWER.

Since at the commencement of fuch an
eftablifhment, all the oldeft, as well as the
youngeft marriages, are to be entitled equally
to the propofed benefit, a much greater num-
ber of annuitants will come immediately up-
on it, than would come upon any fimilar
eftablithment, which limited itfelf in the
admiffion of members to perfons not exceed-
ing a given age. This will check that ac-
cumulation of money, which fhould take
place at firft, in order to produce an income
equal to the difburfements at the time when
the number of annuitants comes to a maxi-
mum ; and, therefore, will be a particular bur-
den upon the eftablithment inits infancy. For
this, fome compenfation muft be provided ;
and the equitable method of providing it, is,
by levying fines at the beginning of the efta-
blithment, on every member exceeding a gi-
ven age, proportioned to the number of years
which he has lived beyond that age. But in
the prefent queftion, it is fuppofed, that fuch
fines cannot be conveniently levied, or that
every payment muft be equal and common,
whatever difparity there may bz in the value
of the expectations of different members.
The fines, therefore, muft be reduced to one
common one, an{wering as nearly as poffible
to the difadvantage I have mentioned, and

' payable
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payable by every member at the time when
the eftablithment begins. After this, the
eftablithment will be the fame with one that
takes upon it all at the time they marry ;
and the tax or annual payment of every mem-
ber adequate to its fupport will be the annu-
al payment during marriage, due from perfons
who marry at the mean age at which, upon
an average, all marriages may be confidered
as commencing. —There are then two points
to be here determined. The fizzes neceflary to
be paid at firft, according to the account I have:
jult given ; and the conflant annual payment,
neceflary to be made by every member, as
an equivalent for the expeltation provided
by the eftablithment.—The fines to be paid
at firft are, for every particular member, the
fame with the difference between the value
of the expectation to him at his prelent age,
and what would have been its value to him
had the fcheme begun at the time he marri-
ed? Or, they are, for the whole body of
members, the difference between the value
of the common expe&tation, to perfons at the
mean age of all married perfons taken toge-
ther as they exift in the world, and to per-
fons at that age, which is to be deemed their

mean age when they marry
Thus; let 33 for the man, and 25 for the
woman, be the mean ages of all that marry
annually. Let alfo 48 be the mean age of
all the married men in the world, and 40 of
married
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married woman (2). — Now, he that will
calculate for thefe ages, in the manner di-
refted in Queft. IV. will find, that the value
in annual payments during marriage, and be-
ginning immediately, of the expetation of
an annuity of 20/, per annum, by a perfon
25 years of age, after a life whofe age is 33,
is 1.6.64.—And that /.8.04, is the value of
the fame expeCtation, the ages being 48
and 4o, ‘

The former, therefore, is the payment for
perpetuity from every member of the efta-
blithment ; and the value of the diference be-
tween it and the latter, or of /1.4 per ann.
payable during two joint lives, whofe ages
are 40 and 48, thatis, /. 14.2, is the fine ne-
ceflary to be levied on every married member
at the beginning of the eftablithment (4).

It would be eafy to extend the benefit of
fuch an eftablithment, fo far as to provide
100/, for the children of members, provided.

(a) I muft beg leave to refer to note (F) in the Ap--
pendix, for an explanation of what I mean by the mean
ages of married men and women, and alfo for a confir-
mation of the anfwer I have given to this Queftion.

(%) An annuity for ever, the firft payment of which
is to be made immediately, is worth -26 years purchafe,
intereft being at 4 per cent. [ 14.2. therefore, is equiva<
lent in value to 0.55/. ot 11s. per annum, for ever. Add
this to /.6.64, and it will appear, that L.7.19 per agnum,
beginning immediately, is the anfwer to this Queftion,
fuppofing the value of the fine to be provided for in the
perpetual annual payments. '

they
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they leave no widows ; and the neceffary ad-
dition on this account to the perpetual an-
nual payments, can f{carcely, in the circum~
ftances this queftion fuppofes, be much more
than about 13s. payable during life, and ex-
cluding from all benefit fuch as happen to
be wxdowcrs at the commencement of the
eftablithment, and do not afterwards marry.

If, in fuch an eftablithment, all perfons
of a particular denomination, whether mar-
ried men, widowers, or batchelors, are {fub-
jected alike to the taxes and fines; they
ought to be as much /5, as the whole num-
ber of perfons fubjected to them, is greater
than the number of marriages conflantly
exifting.

In carrying thefe fchemes into execution,
there cannot be a more eafy, or equitable
way of raifing the neceflary fines, than by
providing, that none fhall be entitled to any
expectation for a few of the firft years. Thus;
an eftablifhment, entitling widows to 20/
per annum for life, and confifting of 667
married members, and 344 unmamed al-
ways kept up at an average, ought to begin
with a capital of / 14.2 multiplied by 667,
or 9471/, befides one payment in hand of
the conftant annual payments. That is, (the
proper annual payment of every member be-
ing in this cafe 7r, multiplied by / 6.64,
or /. 4.38) it ought to begin with a capital

of
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of 13,899/. over and above the payment of

/.4.38, at the end of every year for ever af-
terwards (¢).—The exclufion of all the firfk
members from any benefit, unlefs they f{ur=
wvive the firft zwo years, or live to make #bree
payments, would raife this capital nearly.
.And fuch an exclufion for zhree or _four years,
would be an advantage fo confiderable, that
it would probably give fecurity and ftability
to the fcheme for all fubfequent time.

In thefe obfervations, I have had in view
feveral {chemes of the kind defcribed in it,
which are now actually eitablifhed in this
kingdom ; but more particularly, one begun
‘among the London and Middlefex clergy, and
another which is eftablifhed by a& of par-
liament among ‘the clergy in Scotlend 5 of
both which, I thall have oc¢afion in the next
chapter to take further notice.

I have chofen to calculate here only from
Dr. Hualley's Table, or Mr. De Mowre's by-

pothefis grounded upon it, becaufe the London
Tablc 15, by no means, adapted to the cafes
in view.

The difference of eight years between the
ages of men and their wives, as here takeny
is probably too little; and for this reafon;

(2) Or, fuppofing the value of 9471/ (the fine) provid-
ed for in the annual payments, it ought to receive every
year, at the beginning of the year; a contribution from
each member of /. 4.74.

and
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and alfo on account of the greater mortalit
of males, the values I have given fhould be
confidered as the loweft that any fcheme
ought to provide.

It thould be further remembered, that
when the mean ages, at which marriages
commence, are fuppofed to be 33 and 23,
all fecond and third marriages are included ;
and that it is to be expected, that almoft all
thefe marriages will begin after thefe ages;
and likewife, that a confiderable proportion
of the firft marriages will begin a much lon-
ger time gfter thefe mean ages, than- any of
the other firft marriages will begin before
them.—Probably, therefore, thefe mean ages
fhould not be taken younger. One or two
years, however, more or lefs, in every fup-
pofition I have made, will make no diffe-
rence of any confequence.

Questrion XIV.

¢ A perfon of a given age has an eftate de-
¢ pending on the continuance of his life for
‘¢ a given term. What ought he to give for
s having it gffured to him for that term ?”

ANSWER.

From the value of an annuity certain for
the given term, found by Table II, fub-
tract the value of the life for the given term,

found
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found by Queft. VI. and r¢ferve the remain-
der.—Multiply the. value of 1/. due at the
end of the given term, (found by Table I.)
by the perperuity, and alfo by the probability,
‘that the given life {hall fail in the given term.
The produét added to the referved remainder,
and the fiz multiplied by the given annuity,
will be the required value of the aflurance
in one prefent payment (a).

ExAMPLE.

An eftate or annuity of 10/, for ever, will
be loft to the heirs of a petfon now 34,
fhould his life fail in 11 years. What ought
he to give for the gffurance of it for this
term ?—That is; What is the prefent value
of fuch an annuity to be entered upon at the
failure of fuch a life, thould that happen in
11 years?

The value of the life of a perfon whofe
age is 34 for 11 years, is, by Queft. VI,
(reckoning intereft at 4 per cent. and calcu-
lating from Dr. Halley's Table of obferva-
tions) 7.76 5 which, fubtracted from 8.760,
(the value of an annuity certain for 11 years)
leaves 1/. the remainder to be referved.

The value of 1/. to be received at the end
of 11 years, is, 0.6496, by Table I. The pro«
bability that the life of a perfon, aged 34,

(4) See the demonftration in note (G) Appendix.

{hall



Refuef;ﬁdﬂary Annuities, &c. 49

fhall fail in 11 years, is, by Dr. Halley's Ta-=
ble, 3535 and the perpetuity is 25. Thefe
numbers, multiplied by one another, and 1
added to the produ&t, make 4.34, which,
multiplied by 1o, (the given annuity) gives
/. 43.4, the required value in a fingle prefens
payment,

/.43.4, divided by 1.04, gives /. 41.7, the
true value, by Scholium to Queft. X. of the
aflurance of an equivalent fum, or of 250/. for
11 years on the given life.

Again. 41.7, divided by 8.76, (the value
of the given life for the given time with unity
added to it) gives 4.76, the fame value in an=
nual payments beginning immediately, for
11 years (2), fubjedt to failure fhould the
life fail.

ScHotL1vU M.

In a fimilar way may the price of afluran’
ees on any two joint lives, or the Jngeff of
two lives for any given terms, be calculated ;
the rule being as follows :

¢ From the value of ap annuity certain
¢« for the grven term, fubtra@& the value of
¢ the joint lives, or the longeft of the two
s lives for the grven term, tound by Scho-
¢ lium to Queft. VI. and r¢ferve the remain-
¢ der.—Multiply the value of 1/ to be re=

{a) The laft payment to be made at the end of the
xxth year; or 12 payments in all,

E © ceived
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¢ ceived at the end of the given term by the
“ perpetuity, and alfo by the probability
¢ -that the joint lrves, or the hngeft of the two
“ Jives, {hall fail within the given term. This
¢ produét added to the .referved remainder,
‘¢ and the fzm multiplied by the annuity to be
s« aflured, will be the value of the affurance.
“ in a {ingle prefent payment.”

ExamMmpPLE.

« What is - the vilue of 10/ per annum, to
¢ be-entered upon, thould either of two
¢ perfons, one 40 and the other 30 years of
¢ age, die in ten years, reckoning intereft
“ at 4 per cent. and cdlculating from Dr.
““ Halley's Table.”

The value of two joint lives at thele ages,
for 10 years, (found by Scholium to Queft. VI.)
is, 6.51; which, fubtracted from 8.111, (the
value of an annuity certain for 10 years, at
4 per cent.) leaves 1.60, the remainder to be
referved.

The value of 1/, to be received at the end
of 10 years, is, .675, by Table I.

The probability, that the lives of one or
other -of two. perfons, aged 30 and 40, fhall
fail in 10 years, is, v3% by Table IIL (a).

(a) The probability taken from the Table, that a per-
fon aged 30, fhall live 10 years, is, 45, ‘That a perfon,
aged go, fhall live 10 years, is, 345, That they fhall
both live 10 years, is, 342, multiplied by £25, or 248,
"That they fhall not both.live 10 years, or that oze or sther
of them fhall die in this time, is, 24§, fubtrated from

unity, or, 333, Sec note p. 23.
And

o
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#And the perpetuity 25. ‘Thefe numbers;
multiplied by one another, and 1:60 added
to the product, make 7.48, which, multiplied
by 10, (the given anntiity) gives /.74:8; the
anfwer in a fingle prefent payment.

1. 74.8, divided by 1.04, gives /.71.:9%; the
value of the affurance of an eguivalent fum}
or of 250/ —/.71.92, divided by 7.51, {the
value of the two joint lives for 10 years with
unity added) gives g.57, the value of the
fame fum in anhual payments beginnirg im-
mediately; for 1o years; [ubject to failure
fhould the joint lives fail.

Examrertzr Il

¢« What is the value of 10/ per dnz. to be
*¢ entered upon; thould two perfons, one 30,
¢ and the other 4o, dorh die; that is; thould
t¢ the longeft of the two lives fail in 10 years,
*¢ reckoning intereft at 4 pér cens: and cals
¢ culating from Dr. Halley’s Table ?”

The value of the longeff of the two lives
for 10 years, (thatis, the value of the joint
lives for 10 years, fubtrated from the fum
of the {4) values of the fingle lives for 10
years) is, 7.9 1 ; which, fubtracted from 8.111;
the value of an annuity certain for 10 years,
leaves .20 the remainder to be referved.—
The value of 1/. to be received at the end

(4) See Scholium to Queft. VI,
E a of
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of 1o years, is, .6755. The probability that
the lives of two perfons, aged 30 and 40,
thall fail in 10 years, is, by Table III, <7,
multiplied by &%, or z3%r3v; and the per-
petuity 25.  Thefe numbers, multiplied by
one another, and .20 added to the produdt,
make .740, which, muiltiplied by 10, (the
given annuity) gives 7.4, the anfwer In a fin-
gle payment.

7.4, divided by 1.04, gives 7.11, the va=
lue of the aflurance of 2350/

Remarkx L

The values.of fingle lives for given terms,
when thefe terms are lefs than 10 years,
muft, in anfwering thefe Queftions, and alfo
in anfwering the following Queftions, be
found true to at leaft 2 or 3 places of deci-
mals. But they cannot be found to this ex-
actnefs by any Tables that are extant; and,
therefore, they muft be calculated in the fol-
lowing manner: A

¢ Multiply the probability, taken out of
< the Table of Obfervations, that the life
¢ fhall exift 1, 2, 3, &c. years, by the value
¢ of 1/. due at the end of 1, 2, 3, &c. years;
¢ and the fum of the produ&ts will be the
¢ value of the life for 1, 2, 3, &c. years.”

For Example. The probability, that a
perfon whofe age 1s 34, fhall live a year, is,

. bY
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by Dr. Halley's Table, $33. The probabili-

tv, at the fame age, of living 2 years, is, %3+ ;
3 years, 5v5.— 435 multiplied by .g615, (the
value, by Table I, of 1/ due at the end of a
year, intereft being at 4 per cent.) is, .942;
or the value of the life for ome year. —355,
multiplied by .9245, (the value of 1/. due at
the end of 2 years) is, .891. And this added
to the former produé&, gives 1.833; or the
value of the life for 2 years.—33, multiplied
by 8890, (the value of 1/, due at the end of
3 years) is, .841; and this produ&, added
to 1.833, makes 2.674, or the value of the
given life for 3 years.

When the term exceeds 10 years, the rule
in Queft. VI. will give thefe values with fuf-
ficient exactnefs; and it would do the fame
in all cafes, were the values of lives given
true to 3 or 4 places of decimals, and in
ftri agreement to the Tables of Obfervation
ufed.

The remark now made is to be extended
to the values of joinr lives for given terms.
For thefe values, like thofe of fngle lives,
cannot be found in folving thefe Queftions
with fufficient accuracy, when the terms are
{mall, by any method, except the tedious
one, of multiplying the probability that the
2 lives thall borh continue 1, 2, 3, &c. years,
by the value of 1/ due at the end of 1, 2,
3, &c. years, and taking the fum of the pro-
ducts in the manner juft delcribed.

E 3 REMARK

A
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Remarkg IL

If the annuity is to be entered upon, in
cafe of the failure within a given time of
any life or lives, at the end of that time; and
not gz the end of the year in which the failure
may bappea ; its prefent value will be the pro-
dut arifing from the continual multiplication
by one another of the perpetuity increafed
by unity; the value of 1/ due at the end of
the given time; the annuity; and the proba-
bility that the life, or lives, thall fail within
the given time. And care thould be taken
not to confound thefe two forts of Queftions
with one another.—Thus; the value in one
payment of 1ol. per ann. to be entered upon
eleven years hence, in cafe a perfon aged 34
thauld not live fo long, is 26, {the perpetuity
increafed by unity, intereft being at 4 per cent.)
multiplied by .6496, and by 10/ and alfo
by 555 or 34.8.3—.—eThis value, divided by
1.04, i, 33.5, the value of an equivalent
fum, or of 250/ to be ohtained on the {fame
conditions,

The value of the gffirance of any annuity
on the whole continuance of any fingle life
is, by Queft. X. the exce/s of the perpetuity
above the value of the life, multiplied by the
annuity. And in like manner; the value of
the gflurance of any annuity on the whole
continuance of any two join¢ lives, or the
fongeft of two lives, 1s the excefs of the per-

' fez‘:.'if}/,
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petuity above the value of the joint lives, or
of the longeft of two lives, multiplied by the
annuity. This is very obvious; but no ge-
neral method has been yet explained of find-
ing the values of gffurances on lives and fur-
vivorthips for terms of years le(s than the
whole continuance of the lives. For this rea-
fon, I have been here more explicit than I
thoyld otherwife have been; and, as fuch al-
furances are now much pra&ifed, and may
be very ufeful if their values are rightly de-
termined, I have thought proper to add the
two following Queftions, which, when join-
ed to Queftion XI. and Mr. Simpfon’s 33d
Problem given in the note p. 39, will, I be~
lieve, exhauft this fubject as far as two lives
can be concerned.

QuesTioNn XV.

¢ B, expectant, will lofe a given fum,
“ fhould he furvive A, within a grven time.
«¢ 'What ought he to pay for the gffurance of
s¢ it ?” —In other words: “ What ought he
¢ to pay for a given fum to be received at
¢ the death of A, fhould he happen to fur-

¢ vive him within a given time ¢”

ANSWER.

Divide the fum of the decrements of life.
in the Table of Obfervations from the age"‘
of A, for the given time, by the given time;
and, by the guotient, divide the number of-

E 4 the
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the living in the Table at the age of A and
again, by this fécond quotient (a), divide the
given fum referving the third quotient.

Find the value of an annuity on the life
of B, for the given time. To this value add
the quotient, that will arife from dividing the
value of an annuity certain, for the given
time, by twice the complement of the life of
B; and the fum, multiplied by the referved
guotient, will be the requi;ed value in a fingle
prcfcnt (6) payment.

ExamMmrireE.

Let the Table of Obfervations be Mr. Sizp-
ﬁiz's for London, or Table VIII. Let the rate
of intereft be 3 per cent. A, feven years of
age. B, 30. The given time 14 years.
The given fum 100/ —The fum of the de-
¢rements, in Table VIII. for 14 years from the
age of feven, is 73, which, divided by 14,
gives 5.z. The number of the living at {e-
ven is 430, which, divided by 5.2, and 100/,
divided by the quotient, gives /L1.21, the
quotient to be referved,

(a) When the age of A is under 60, and the term fo
Jarge as to exceed the difference between it and 7o, it
will be beft, when the London Table is ufed, to divide
the given fum, not by the fecond quotient here menti-

oned, but by the complement of the life of A, tak
of Table 1X. ? of A, taken out

() See the dcmpnﬁration of this rule, and alfo of the
rule that will be given for folving the next Queftion, in
the Appendix, note (H). '

The
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The value of an annuity for 14* years on
the life of B, is, by Queft. VI. 9.5.—The
value of an annuity certain for 14 years, is,
by Table II. 11.296, which, divided by

944, (twice the complement of the life of B,
by Table IX) (4), gives .12, which, added to
9.5, gives 9.62; and -this again multlphed
by 1.21, the ‘referved guatzem‘ gives 11.04,
the prefent value in one payment of 100/, pay-
able at the death of A aged 37, to B aged
70, thould A die and leavc B the furvivor
within 14 years.

The prefent value for 14 years of two joint
lives, one 7 and the other 30 years of age,
may be found, by the help of Table XI, and
the rule in the Scholium to Queft. VI. to be
nearly g years purchafe; and, /. 11.64 di-
vided by this value with unity added, or by
10, gives I1.164, the foregomg value'in gn-
nual payments during the joint lives for 14
years, the jfir/l payment to be made imme-
diately, and the /z/ payment at the end of
14 years, {hould the joint lives not fail,

ScHoLI1U M.

It deferves particularly to be remembered,
that in this method likewife may be Calcu-
lated, what fums ought to be paid on any
furvivorfhip, within a given time, of one life

() This Table gives the expeftations only, but it fhould
be remembered, thnt twice the expeliation is always the
corplemznt of 3 nfe S¢e note, p. 37

beyond
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beyond another, in confideration of any gi-
ven fum now advanced.—The following Ex-
ample of this is a cafe which has offered it-
felf in praice.

¢ A perfon, aged 30; has in expetation
¢¢ an eftate which is to come to bim, pro-
¢ vided he furvives a minor, aged 7, before
“ he is out of his minority; that is, pro-
¢ vided he fhould be himfelf living at the
< time of the minor’s death, fhould that hap-
¢ pen before he is 21.—In thefe circum-
‘¢ ftances, he wants to borrow 1000/, on his
“ expeltation. What reverfon out of the
‘¢ eftate depending on fuch a furvivorthip, is-
“ a proper equivalent for this {um now ad-
“¢ vanced, intereft being reckoned at 3 per
““ cent. and the probabilities of life being
“¢ fuppofed the fame with thofe in Mr. Simp~
“ for’s Table of London Obfervations ?”

ANSWER.

It appears from what has been juft deter-
mined, that for /. 11.64 now advanced, the
proper equivalent in fuch circumftances, is,
100/, to be paid, in cafe the {urvivorfhip
thould take place; or, by the corredion in-
page 34, as much of the eftate as 100/
will buy at 3 per cent. {fuppofing the firft rent
to be received immediately; (that is, fup-
pofing the eftate worth 34.373 years purchafe.)
or l.2.912 per annum.—By the rule of pro-~
portion, therefore, for 1000/ the proper:

7 eqnln
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equivalent will be 8591/ in money, or 250/,
per annum out of the eftate,

QuesTtion XVI

¢¢ 100/. will be loft to B’s heirs, thould he
<t happen to die after A, within a given time.
¢« What is the price of the gffurance of it '—
« That 1s: What is the preifcnt value of
¢ 100/, payable at the death of B, provided
« his death fhould happen gfzer A’s death,
< within a given time 2

ANSWER,

Divide the fum of the decremerits of life
in the Table of Obfervations from the age of
B, for the given time, by the given time;
and by the quotzent divide the number of the
living at the age of B; and again, by this
JSecond quotient (a), divide the given fum, re-
ferving the third quotient.

Find the value of an annuity on the life A
for a number of years, lefs by oze year than
the given time, which fubtra¢t from the va-
lueof an annuity certain for the fame num-
ber of years. Multiply the remainder by the
referved quotient, and divide the produc? by
the amount of 1/. for one year, and let this
be a_fecond referved quotient,

(a) Or rather, if the London Table is ufed, by the com-
plement of the life of B, when his age is under 60, and
the term exceeds the difference between it and 7o.

A_gain,
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Again. Multiply into one another the fr/?
referved quotlent and the value of an an-
nuity certain for the given time; and divide
the produ& by twice the complement of A’s
life.  This lgff quotient, added to the fecond
referved quotient, will be the anfwer in a pre-
fent fingle payment.

ExaMmpLeE.

Let the age of B be 40. Of A 30. The
fum 100/ Rate of intereft 4 per-cent. The
given time 20 years. The Table of Obler-
'vations, Mr. Sunpfon’s, or Table VIII.—The
{fum of the decrements of life, in this Table,
from the age of 40 for 20 years,is 127, which,
divided by 20, (the given time) gives 6.38.—
The number of the living at 40 1s 229, which,
divided by 6. 38 gives 35.8; and 100/ (thc
given fum) divided by 35.8, gives 2.79, the
Jirft quotient to be referved.

The value of an annuity for 19 years on
a life at 30 years of age, is 10.3; which,
fubtracted from 13.134, (the value of an an-
nuity certain for 19 years, by Table II) and
>, the remainder multiplied by 2.79, gives7.89.
This produ& divided by 1.04, (the amount
of 1/ in one year) gives 7.60; the fecond
referved quotient.

2.79 multiplied by 13.59, (the value of an
annuity certain for 20 years) gives 37.916 ;
and this produc? divided by 94.4, (twice the

com=
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complement of A’s life by Table IX.} gives
401, which, added to 7.60, gives 3/. the
Anfwer ; or, the value of 100/, payable at the
death of B, on the contingency of his {urviv~
ing A aged 30, and borh dying in 20 years.
It is plain, that this is likewife the fum
that ought to be lent to B now, on the ex-
pectation of 100/ at his death, provided it
fhould happen after A’s death in 20 years.

This rule gives the juft folution in all cafes,
except when B, the expe&ant, is the youngeft
of the two lives, and at the fame time the
term of years greater than the complement
of A’s life. In this particular cafe t h fol-
lowing rule muft be ufed.

Find, by the preceding rule, the value of
the affurance of the given {um for a term of
years, equal to the complement of A’s life,
and let this value be referved. Multiply by
one another the given fum; the value of 1/.
to be received at the end of a number of
years equal to the complement of A’s life;
and the value of an annuity ceriain for as
many years as the given term exceeds this
complement. And the produc?, divided. by
the complement of B’s life, and the guotzens
added to the value referved, will be the true
value fought.

ExaMPLE.

Let the age of B be 30; of A 4g0. The
term 47 years; and every thing elfe asin
7 the
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the laft Example. The complement of A’s
life, is, by Table IX, 39.2. The value of
100/, to be received at the death of B, if he
furvives A within 39 years, may be found
by the preceding rule to be /. 16.15; the va«
lue to be referved.—The value of 1/ to be
received at the end of 39 years is, by Table
II, .2166. The value of an annuity certamn
for 8 years, (the excefs of the given term
above the complement of the life of B by
Table IX.) 15, 6.733

And thefe two values multiplied by one
another, and by 100/, give 145.83; which,
divided by 47.2, (the complement of the life
of B) and 16.135, added to the quotient, make
/. 19.23, the value fought. .

REMAREK.

As after finding the prefent value of an
eftate, or annuity, it is neceflary to drvide
that value by the amount of 1/. in one year,
in order to find the prefent value of a fum
equivalent to the annuity ; {o, after finding the
value of a fum, it is neceflary to multiply that
value by the faid amount, in order to find
from it the value of an equivalent annuity.

In the firft Example, therefore, the valte
of an eftate of 4/. per annum, would be £.8.32.
In the fecond Example, 20/  And this is,
as it ought to be, the value for the whole
duration of the lives, agreeably to the Pro-
blem in the note page 37.

- In
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In folving this Queftion, care alfo muft be
taken not to forget the fr# Remark under
the foregoing Queftion. )

In the fame way with that in which the
rules in the three laft Queftions have been
difcovered, it is poffible to find rules for cal-
culating the values of gffurances, for given
terms, on lives and furvivorfhips, where three
or more lives are concerned. But this is of
lefs importance; and I chufe to leave to
others the further profecution of this fubje&.

CHAP,
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CHAP IL

Containing an Application of the Quee/-
tions in the foregoing Chapter to the
Schemes of the Societies in Great
Britain, for making Affurances on
Lives and Survivorfbips, and for

 granting Annuities to Widows, and

to Perfons in old A’ne.

SECT. L

Of the London Annuity, and the Laudable
Societies for the Benefit of Widows.

HE f{cheme mentioned in Queft. VIII.

is nearly that of the Londor _Annuity
Society. The Laudable Society is alfo formed
on a fimilar plan. In both, the anrual con-
tribution of every member is five guineas,
payable half-yearly ; and for this a title is
given to an annuity of 20/ to every widow
during widowhood, if the hufband, after ad-
miflion, lives one year according to the fir/
fcheme ; or three years according to the (a)

(a) In this fociety a member who lives but ore year,
is entitled to no more than an annuity of 10/. for his
widow ; if he lives two years, 15/ if he lives three years,
20/, four years, 25/, feven years, 30/ ten years, 35/
thxrtcen years, 40/,

JSecond s
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Second 5 of 501 if the hufband lives feven years,

according to both fchemes; and 40/. accord-
ing to the frf#f {cheme, if he lives 15 years,
er 13 years, according to the fecond. —In
both fchemes alfo, there is no other pre-~
mium or fine required, than five guineas ex-
traordinary, at admifiion, from every mem-
ber whofe age does not exceed 45. The
Laudable Society admits none above 45, and
the London Anniuity Society obliges every per-
fon between 45 and 55 to pay, at admm;on,
five guineas extraordinary; for every year that
he is turned of 45 .

Thefe are the main particalars in thele
fchemes; and, therefore; both of them; were
the annuities to be enjoyed for life, would
receive ({uppofing the members all under
46 at admiflien, and of the fame ages with
their wives, and money at 4 per cent.) but
little more than three fifths of the trae value
of the annuities : or about one half; fuppo-
fing wives, one with another, 10 years young-
er than their hufbands; as appears from
Queftion VIIL

It appears further in that Queftion, that,
fuppofing the annuities to be /fe annuities,
and men and their wives of equal ages, the
expectation to which an annual payment of
five guineas beginning immediately, entitles,
is nearly 14/. if the contributor lives a year,
and 20/; if he lives feven years (4), taking

‘(a) The {ame annual payment will, on the fame fup-

pofitions, entitle to 14/, if 2 member lives a year, and 18/
if he lives throe years.
K the
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the medium between the London and the
other Tables of Obfervations.

It is likely, that many perfons will be very
unwilling to believe, that thele fchemes are
fo deficient as they have been now reprefent=
ed. I will, therefore, endeavour to prove
this in a way which, tho’ lefs ftrict, is fuffi-
ciently decifive, and may-be more likely to
be intelligible to perfons unikilled in mathe-
matical calculation.—I thall here confine my-
felf to the fcheme of the London Annuity So-
ciety. The differences between it and the
fcheme of the Landable Society are inconfi-
derable, and what fhail be faid of the one will
be fully applicable to the other.

According to this fcheme, as it has been
juft defcribed, all that live 15 years in the
fociety will be entitled to annuities of 40/
per annum for their widows. Suppofe the
whole fociety, at admiffion, to be men of 40
years of age, taken one with another, A
perfon of this age has an even chance of /-
g 23 years; and he has an even chance of
continuing with a wife of the fame age, (that
is, of continuing in the fociety) 13 years
and % (¢). Not much lefs, therefore, than

7 half

(¢) This is the exa& truth according to Mr, De Moi-
wre’s hypothefis, and the Nerwich Table. But accord-
ing to Dr. Halley’s and the Nerthampton Table, a man
40 years-of age has an even chance of living no more
than 22 years, and of joint continuance with a wife of the

fame
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half the members will continue in the focie-
ty 15 years; and, Confequently, not much lefs
than half the widows that will come wupon
the fociety will be annuitants of 40/ per an-
num. Thefe widows, however, being older
than the reft when they commence annui-
tants; will continue on the fociety a fhorter
t1me, and, t‘}erefore, the number Lom‘tantly
in life together, to which they will in a
courfe of years increafe, wiil be proportion-
ably fmaller. Putting every thing as fivour=
ably as pomole, let us fuppofe; that out of
20 annuitants conftantly on the fociety, flve
will be annuitants of go/. fix of 30/ and
nine of 20/. 'To 2o annuitants then the {o-
ciety wiil pay 560/ per annum, or the 20th
part of this {fum, that is 28/ to cvery annui-
tant at an average. But fuch an anunuity for
a life at 40, after another equal life, provided
both furvive cne year, is worth (by Queit. VII.
p.24.) in a fingle prefent payment, 8:/
nearly, according to the London, and all the
‘Tables of Obfervations, intereft being aH along
fappofed at 4 per cent.

It cannot appear improbable to any one,
that this thould be the true value of fuch a
reverfion. It is not probable, that there is
any fituation in which the decrements of life

fame age, 13 years.—Forty muft be more than the mean
age of the members of the fociety at admiffion, 'and on
this account the number of annuitants of 40/, mufk be
proportienably greater. The mean age, therefore, has
been taken very moderately.

¥F 2 ara



68 Of tbe London Annuity

are fuch as can make it a tenth part more or
lefs.—85/. in prefent payment is the fame
with 3/ 8s. per annum for ever.—But is an
annual payment of five guineas, which muft
ceafe as foon as either of two lives each 40
fails, equal in value to fuch a perpetuity?
Every one muft fee, that there is a great dif-
ference.— A fet of marriages between per-
fons all 40, will, according to the probabi-
lities of life in Dr. Halley's Table, laft, one
with another, 15 years (¢); and an annual
payment beginning immediately, during the
joint continuance of two perfons of this age,
is worth 10 years purchafe (4). The com-
parifon then, in the prefent cafe, is between
34 8s. per annum for ever, and five guineas
per annum Jor 15 years; or between an an-
nuity of 3/ 8s. worth 25 years purchafe,
and an annuity of five guineas worth only 10
years purchafe.

But to throw this fubjeé into another light.

- (a) Sce the beginning of Effay I.

(4) The value of fuch an annual payment, by Table
X1, or the Londsn Obfervations, is 9.1; and 10.8, by Mr,
De Moivre’s hypothefis.—1 have not taken into this ac-
count the five guineas fize paid at admiflion, becaufe it is
obvioufly of too little confequence to make any confide-
rable difference. T'he allowances I bave made in favour
of thefe fchemes are more than equivalent to it. In par-
ticular ; it thould be remembered, that the calculations
fuppofe, that the payments required by thefe fchemes, are
yearly payments beginning immediately ; (fee p.28) and
that, the firlt payment of the annuity is not to be made
’till the end of the year in which the bufband fhall die;
and alfo, that the annuity is to be paid yearly, and nothing
to be due for any part of the year, in which the annuitant
fhall happen to die.

Let
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Let the number to which the fociety is
kept up be fuppofcd to be 200. It has been
demonftrated 1n Queft. II, that*at leat half
this number of widows will in time come to
be conftantly on the fociety ; and it has alfo
been juft now thewn, that the medium of an-
nuities, payable to them, will be at leaft 28
After a courfe of years, then, the {ociety will
have 2 conftant expence to bear of 2800/, per
gnnum.—But what will be its income ?—In
order to determine this, 'we muft confider,
that there are two fources from whence its
income will be derived. Firft, the annual
payments of the members. And, fecondly,
the money accumulated, or the capz’z‘al raifed
durmg the time the number of annuitants is
coming to a maximum.—The firft of thefe
fources affords 1000 guineas, or 1050/, per
gnnum. ‘This wants 1750/ of thc annual
expence juft mentioned ; and, thcreforc in
order that the income of the focxcty may be
equal to the burden upon it, when the annui-
tants come to a maximum, there muft be a fund
raifed in the meéan time equal to 43,7507
or to an eftate in perpetuity of 1750/ per
annum.—But 1050/, per annwm beginning
immediately, and forborn 24 years, and im-
proved, without lofs or delay, all that time
at 4 per cenf. compound intereft, will but
jult raife fuch a capital (4). There is, there-

fore,

(a) Every Quettion of this kind may be cayﬁly‘fo]ved
in the following manner. In Table'l, find the value

Fs aof
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fore, the fulleft proof, that the fcheme I am
cohfidering is extremely deficient. The truth
18, that fcarc'ély a third of fuch a capital could
be raifed, as will appear from the following
obfervations. '

" Out of 200 perfons, all 40 years of age,

rore than five, according to the London Ta-
‘ble of Obfervations, and not fo many by Dr.
Halley's Table, may be expected to die in a
year. Suppofe then five to be the real num-
ber of members that will die the firft year
of the fociety. In fubfequent years the col-
le@ive body of members will be continually
growing older; and, therefore, the propor-
tion of them that will die every year, will
be continually increafing, ’till it gets to a
maximum. 1 will, however, {uppofe, that
during the firft 20 years no more than the

of 1]. payable at the end of any number of years; and
any given annuity divided by that value, will be the an-
nuity to which the given annuity will in that number
of years increafe.— Thus; the prefent value of 1/. pay-

able at the end of 25 years, is .3751, reckoning intereft
at 4 per cent. and 1050/ per amnum divided by .3751,
gives 2,800/ per annum, the increafed annuity anfing
from 1050/ per ann.  In the fame manner; it may be’
found, that the fame annuity, forborn 11 years, will in-

creafe to 16102 per annum.  This fuppofes the firft pay-
ment of -the annuity to be made a year hence. If the
firft payment is to be made immediately, which is the
prefent cafe, the annuity will increale to the fame fums
In one veur lefs time. — But a more particuiar account of
this will be given in the rules annczed to the Tables at
the end of this work. ‘

2 number
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number juft fpecified will die every year; and
that, confequently, no more than jfve widows
will come every year on the fociety. The
ages of all thele widows, when .they com-
mence widowhood, will, it is evident, be
between 40 and 6o,  One with another then,
they may be confidered as having commenced
widowhood at co years of age. Now, five
widows left every year at this age, will, in_
10 years, increafe to 43 conflantly in life
together, according to the expeations of
life in Tables III, IV, and V; and, in 20
years, to 70 (2). Suppofe the true number
alive together at the end of 20 years to be
only 62, the greater part of thefe will be
annuitants of 30/. and 40/ per ann. and the
reft 20/. Were the former only equal to the
latter, the medium of annuities payable to
them would exceed 25/,  Suppofe then this
medium to be no more than 26/ and it will

(a) Every calculation of this kind is eafily made by
the rule in note (A) in the Appendix.—1 have put the
number living together at the end of 20 years at 62, not-
only that the reader may be better fatisfied that I have
kept low enough, but alfe to make an allowance for fuch:
widows as will be left by thofe members who die within
a year after admifiion, and who, therefore, according to
thefe {chemes, will be entitled to no annuities. This*-
allowance is too large: For, after the firft year of the
fcheme, it will not happen above once in 4 or § years,
that the death of 2 member will be fo circumitinced,
{uppofing the probability that a man at 40 will live a
year, to be, as all but the London Tables make it, 59
Lo 1. -

F 4 follow
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follow, that, at the end of 20 years, the fo-
ciety will have an annual rent to pay of 26/
muitiplied by 62, 0r 1612/. and, if then able
to bear fuch an expence, it muft, in the in-
termediate time, have acquired an inereafe of
income equal to the difference between 1050/
and 1612/, per ann. That is; it mufl, with
its favings, have accumulated a ftock. equal
to.562/ per ann. and worth 145050/ But,
as durmg this time, there will be a number
of anpuitants conftantly increafing, to whom
ycar]y payments muft be made, the favings.of
the fociety cannot certainly be one half of
what they would have been had it been all
the time free from-all burdens. Suppofe then
the itock produced by thefe favings, to be .
cqual to the ftock that would arife from an
income of 1050/ per ann. beginning imme-
diately, and improved perfe@ly at 4 per cent.
compoeund intereft, for half the time I have
mentioned, or for 10 years, without being
fubje& to any checks or dedu@ions : Such an
income thus improved, would, in 10 years,
produce an additional income of 60/ per
annu:, or a capital of 14,000/. —-—Accmdmg
to thefe Obfervations, therefore, the annual
income of the fociety at the end of 20 years, .
and before a third part of the higheft annui-
tants could come upon it, would begin to
fall fhort of its expences, About that time _
ghen it would neceflirily. run aground ; apd:s
}ong before the number of annmt\ants could -

2 ' SRR vt
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tife to a 100, it would fpend its whole ftock,

and find itfelf under a neceflity of eithet’

doubling the apnual anments of 1ts memr-

bers, or of reducing the annunities one half,
All I have now faid i1s meant on the fup-
pofition, that thg fociety begms with 200
members at 40 yzars of age, and is afterwards
limited to that number, by admitting ne more
new members than will juft fupply the vacan-
cies occafioned by the lofs of old members.
If it is allowed to increafe, it may continue a
kmger time. And, for this reafon, a- focmty
that wants half the income neceflary to ren-
der it permanent, may very well fubfift, and’
even profper for 30 or 4o years.—Thus, the
Laudable Society, was it to keep to its prefent
number of members, might poffibly feél no
deficiencies for 20 or 30 years to come; but
if it thould continue to increafe at the raté of
70 or 8o every year, it would, at the end of
that time, pofiefs a balance fo much in its fa-
vour, as might enableit to fupport it{elf for zo
or 30 years more (g ). But bankruptey would
comp

(2) What has been before demonftrated in Q»eﬂ HI -
fhould be here recolleé’ced that the number of annultants N

on fuch a fomety as this, muﬁ go on to increafe for more,
than 100 years, after acquiring its greateft number of
members.

Tte Laudable Socwty, I am informed, took its, rn'e
from a calculation contained in a pamphlet entitled, The
z’oﬂ'wllzfy and Prebability of @ SCHEME intended for the ‘Be-
nefit cfff/zdnws being able 10 fupport izfe!f. "T'he {cheme here
referied to, is the fame with that which this Society has

fince

A4
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come at laft, and with the more terrible
weight the longer it had been deferred.

" The rule in the London Annuity Society,
which obliges every perfon between the ages
of 45 and 55, to pay at admiflion 5 guineas
extraordinary, for every year that he exceeds
45, 1s an advantage to it, but it is a very
inadequate, and alfo a very unequitable ad-
vantage. For at the fame time, that it ob-
liges a perfon 55 years of age, to give more
than the value of his expectation, it takes‘
above two fifths /s than the value from a
perfon who is 45 years of age.

If any perfons remain. ftill doubtful about
what I have faid, I muft beg their attention
to one further argument.

It muft be reckoned upon that every other
member of thefe {ocieties, fuppofing them to
confift of perfons all of the fame ages with
their wives, will leave widows to whom, one
with another, (as already thewn) atleaft 28 /.

fince followed; and I am afraid I fhall not be credited,
when [ fay, that the calculation to prove its capacity of
fupporting itfelf, is founded on the fuppofition, that a
bundred married men whofe common age is 36, will
leave but o7z widow every year, tho’ at the fame time it
is fuppofed that two of them will die every year.

‘This miftake has made the whole calculation one half
wrong.—Nothing can be plainer than that, if the death
of a married man does not leave a widow at the end of
the vear, the reafon muft be, that both him{elf and his
wife have happened to die in the year. But it is always
very improbable this fhould happen,

\ j)(’l‘-
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per ann. mult be allowed, for as many years as
there have been payments from each mem-
ber. TFor every 10 guineas then received
they muft fore time or other hereafter p2y
28/ But let it be well confidered what can
ensble them to do this. Did money bear
-no intereft, for any given fum now received,
they could not afford at any time bereafter
to pay more than an egua/ fum. That is;
(fince the dyration of Jfurviverfbip is in the
prefent cafe, by Queft. II, equal to the du-
ration of marriage) the proper confideration
for any given reverfionary annuity, to be al-
lowed to a// the furvivors of a fet of marriages,
would be, an equal annuity payable by each
marriage durmg its exiftence; and juft balf
the 1eve1ﬁonary annuity, if it'is to be allowed °
only to half the furvwors, or to widows ex-
clufive of widowers. The annual payment
then of five guineas, during marriage, can en-
title widows to no more than an annuity of
g‘m fmmeas, fuppoﬁng money to bear no in-
tr=reft But if money does bear intereft, the
fame payment will entitle them to more, in
proportion to the degree in which it is capa-
ble of being improved, during the time be-
tween that in which the annual payments be-
gin, and the commencement of widowhood.

Now, itis eafy to {ee, that unlefs money bears
very high intereft, this i improvement cannot
be ‘xkely in any circumftances to produce a

capital,
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capital, the intereft of which fhall be equal to
the anpual payment itfelf. Any given annual
payment perfectly improved at 4 per cent.com-
pound intereft, requires 17 years to double it-
felf, fuppafing the firft Payment made imme-
diately ; or, near 18 years (a), if the firft
payment is not made ’till the end of a year,
But no marriages are likely to laft-fo long,
except thofe among perfons who are very
young. A marriage between two perfons,
both 40, will not probably laft longer than
13 years, according to the probablhtxes of
life in Dr. Halley’s Table. A marriage be-
tween two perfons, both 5o, will not pro-
bably, by the fame Table, laft longer than
eleven years ; nor a marriage between two
perfons, both 30, longer than 16 years.
Such marriages, it is true, may poflibly laft
30 or 4o years. But this circumftance is
more than balanced by the fa&, that no lefs
poflibly they may not laft one year. The an-
nual payments, then, being incapable of fuch
an 1mprovement as fhall produce an additi-
onal income equal to themfelves; it is obvi-
ous, that no fociety ought to go fo far as to
allow to widows annuities twice as great as
thofe which might be allowed, fuppofing na

(a) At 3 per cent. the period of doubling money by
compound intereft, is nearly 23 years. At g5 por cent.
14 years.

intereiy



and Laudable Socretizs, &c. 27

intereft of money (a); fo far, for inftance,
as to allow, inftead of 1o guineas, 20 gui-

neas for an annual payment of five guineas.
In the circumftances of moft of thefe focie-
ties three fifths addition may be the full al-
lowance. That is; fuppofing the annual
payment of each member to be five guineas,
time may be cxpe&ed for gaining from hence
a capital of 75 guineas, or that fhall produce
three guineas per annum intereft; and the
proper reverfionary annuity will be 16 gui-
neas; or fix gumeas more than the proper
reverfionary annuity, did money admit of no
improvement.

The preceding obfervations have gone on
the fuppofition, that the reverfionary annui-
ties are to be for ffe. What difference in
favour of thefe focieties arifes from the cir-
cumftance, that the annuities are to be paid
anly for widowhbood, cannot be exaltly deter-
mined. Some judgment, however, may be
formed of it from what has been faid at the
?oncluﬁo\n of Queft. II. Were even one half

(2) The money accumulated will not be exa&ly the
fame with that to which the annual payment would in-
creafe, if improved at compound intereft for a number of
years, equal to that which the joint lives have an equal
chance of exifting. Much lefs will the increafe be the
fame with that which would arife from the annual pay-
ment forborn, and improved, for a number of years equal
to the expefZations of the joint lives. It will be lefs than
either of thefe, for a reafon explained in note (L) Ap-
pendix.

al
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of the widows to marry, fill the fchemes I
have been cenfidering would probably be in=
fufficient. But, in the circumftances of thefg
focieties, it cannot be expelted, that above
one in 10, or perhaps one in 20, will marry.
The perfons moft likely to enter into them;,
are fuch as have not the profped or abi-
lity of makifg competent provifions for their
widows in other ways. The widows left,
therefore, will in general be unprovided for,
and, being alfo left with families of chil-
dren, it is quite unreafonable to expedt, that
any confiderable proportion fhould marry.
This is true of fuch as may happen to be left
young ; but when a fociety has {fubfifted fome
time, the greater part will hot be young whent
left, and thefe, at the fame time that no ad-
vantage can be expected from their marrying;,
will be in general the Aighe/f annuitants, and,
therefore, the Aeavieft burdens.—Moreover,
the pro(pec of the lofs of their annuities will
have a particular- tendency to check marriage
among them.-—For all thefe reafons it feems
to me likely, that the benefit, which thefe
focieties will derive from marriages among
their annuitants, wiil not be very confiderable;
or at leaft not /o confiderable as to be equal
to the advantages I have allowed them, by
calculating on the fuppofitions, that the mo-
ney they receive will be always smproved per-
Jectly, without Iofs or delay, at the rate of 4 per
cent. compound intereft ; that the probabilities

of
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of life among males and females are the fame,
and all hufbands likewife of the fame ages
with their wives, and that confequently the
maximum of widows on {uch focieties can a-
mount to no more than half the number of
marriages (a).—With refpe& to the laft of
thefe fuppofitions, it deferves to be particu-
larly obferved, that by an enquiry made fome

years ago in Scotland, it was found, that the

widows of the munifters and profeffors there (4),
notwithftanding the diminutionoccafioned by
their marrying, did exceed half the number
of marriages. And certainly it would be un-
reafonable in thefe focieties not to reckon
that the fame will happen among them.—
Indeed it feems certain that, notwithftanding

(a) Care fthould be taken in thefe focieties, not to judge
of the proportion of widows that will marry, from the
proportion that may happen to marry during their firft
years. For moft of the widows that will be left at firfk
will be young ; whereas the greater part will not be young
when they commence widowhood, after a fociety has
fubfifted 30 or 40 years; and, therefore, tho” one in 3 ox
4 thould marry at firft, it will not be reafonable to ex-
pect, that half fo many fhould marry after the affairs of
the fociety become flationary.

(%) 364 widows, all living at one time, were counted ;
and the number of ‘married minifters and profeffors for
many years paft has been, at an average, 667.—T wenty
widows Likewife are left one year with another ; and, for
10 years, ending in the year 1767, but nine of thefe had
married.—Of the annuitants likewife (about 160 in num-
ber) on the fund eftablithed among the Diflenters i
Londen, for relieving the widows of indigent minifters, it
is found that few ever marry. See the latter end of the
4th Effay ; and note (A) in the Appendix.

the
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the hazards that attend child-bearing, the
probability, that the womian fhall furvive in
marriage, and notthe man, is much greater (2)
than is commonly imagined. It will be thewn
in the laft Effay, that it is not lefs than the
odds of 3 to 2; and had I calculated agree<
ably to this fa&, the values of annuities for
widows, would have been given near a quar=
ter greater than they have been given on the
fuppofition, that the chanee of furviverfhip
1s equal between men and their wives.—It
muft be added, that I have made no account
of any expences_attending the execution and
management of the fchemes of thefefocieties.
Some fuch expences there muft be, and fome
advantages fhould be always provided in or-
der to compenfate them.

There are in this kingdom feveral inflitu-
tions for the benefit of widows, befides the
two on which I have now remarked; and in
general, as far as I have had any information
concerning them, they are founded on plans

(a) Partly, as obferved in page 8, on account of the
greater mortality of males, but chiefly on account of the
excefs of age on the man’s fide.—According to the print~
ed articles of agreement, the Laudable Sociéty pays o re-
gard to this excefs of age; and the allowance required
on this account by the London Annuity Society is fo tris
fling that it deferves no notice.

In March 17750, thirty-two hufbands had died in the
Laudable Society, and 27 wives. They feem, therefore,
to be already beginning to experience, that the chances
of furvivorfhip in marniage are in favour of the wife.

equally
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‘equally inadequate. The motives which in-
fluence the contrivers of thefe inflitutions are,
without doubt, Zaudable; but they ought, I
think; to have informed themfelves better:
This appears fufficiently from what has been
faid; but I will juft mention one further
proof of it. _

The London- Annuity Society promifes that;
if in 21 years; and the Laudable Soczety that,
if in 2§ years, it fhall appear that there has
been all along an annual farplus in favour of
the focieties, it fhall be employed in either
raifing the amnuities, or in finking the annual

ayments. Now, they may be affured that;
if at the end of thefe periods, they fhould not
be poflefled of a confiderable furplus, thc true
reafon will be, their having granted 'much
higher annuities than the annuél contribu-
tions are able permanently to fupport: For -
it has been demoniirated, that the humber
of annuitants, and confequcntly the amount
of the annual expences, will go increafing for
a lonig courfe of years beyond thefe pe eriods:
The effe&; thetefore; of carrying into exe-
cution this regulation will be, precipitating
that bankruptcy which would have come teoo
foori had there been no fuch regulation

It has been faid in defence of thefe Socie-
ties, that the deficiencies in their plans cannot
be of much confequence, becaufe their rales
oblige them to preferve a conftant equality
between their income and expences, by re~
ducing the annuitics as there fhall be occafion.

G And
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And from hence it is inferred, that they can
never be in any danger of a bankruptcy.—In
anfwer to this, it has appeared, that the time
when they will begin to feel deficiencies is fo
diftant, that it will be too late to remedy paft
errors, without finking the annuities {o much,
as to render them inconfiderable and trifling,
All that is given too much to prefent an-
nuitants is fo much taken away from future
annuitants. And if a {cheme 1s very defici-
ent, the firft annuitants may, for 3o or 40
years, receive fo much more than they ought
to receive, as to leave little or nothing for any
who come: after them. Deficient fchemes,
therefore, are attended with particular in-
juftice ; and, this injuftice will be the fame,
if, inftead of reducing the annuities, the annual
payments {hould be increafed; for all the dif-
ference this can make will be, to caufe the
injuftice to fall on furure contributors, inftead
of future cnnuitants.

But what requires moft to be confidered
here is, that, after either the annuities have
been for fome time in a ftate of reducion,
or the contributions in a ftate of increafe, it
will be feen that thefe Societies have gone
upon wrong plans, and, therefore, they will
be deferted and avoided ; the confequence of
which will prove flill greater deficiencies in
their annual income, and a more rapid de-
fertion and decline, ’till a total diffolution
and bankruptcy take place.~This will be the

death. .
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death of moft of the prefent focieties for pro<
viding for widows, if they continue to be en=-
couraged, and do not foon alter their plans:
And at that period the number of annustants
will be greater than everj whofe annaities,
having no other fupport than the poor re=
mains of a ftock always infufficient, will be
foon left, without the pofibility of relief, to
lament that ignorance and credulity which
gave rife to thefe focieties, and which had
fo long fupported them.

In the Londsn Annuity Society, there is an
encouragement to datchelors and widowers to
join them, arifing from the additional an=
nuities to which they will be immediazely
entitled, when they marry, in confequence
of having made their payments a greater
number of years; and it is imagined, that
particular advantages will be derived from
fuch members. But even thefe will in ge=
neral pay much lefs than the value of their
expectations.— A perfon who begins an ans
nual contribution of five guineas at the age
of 24, will, thould he live 11 years, and mar=
ry a woman of the fame age at the end of
that time, entitle her immediately to 35/
per ann. during f{urvivorfhip, and to 41/ per
annum fhould he live four years after marry-
ing, (intereft being at 4 per cent.) (a). Inthis

par=

(a) The value of five guineas per annum (firft payment

made immediately) for 11 years, fubject to failure fhould

a life now 24 fail ; and, after 11 years, for the joint lives
G 3 of
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particular cafe, therefore, a perfon will pay
nearly the true value of his expetation. But
all at all ages who marry, and migff of thofe
who die, in lefs time than 11 years after ad-
miffion, will pay lefs than the value of their
expectations.

SECT. IL

Of the Affsciation among the London Clergy,
and the Miniflers in Scotland, for providing
Annuities for their Widows.

TN April, 1765, the clergy within the bills
of mortality, and the county of Middlefex,
at a general meeting in Swn-College, agreed to
form themfelves into-a fociety for the {up-
port of their widows and orphans. Many in
this tefpeCtable body may b= capable of do-
ing, in a better manner, what I have attempt~
ed in this Treatife; and they are, perhaps,
already fenfible of the deficiencies in the plan
which they have eftablithed. I fhall not,
however, I hope, do wrong, in taking the
liberty to recite briefly this plan, in order to
introduce a few obfervations upon it. '

of two perfons both 33, is, by the Table of London Ob-
Jervations, 1.69.3.—By Dr. Helley’s Table L.76.44.—The
prefent value of 351 per annum for life to the widow of 2
perfon now 24, fhould he live 11 years, and marry a wo-
man of the fame age with him{elf at the end of that time;
and alfo of 6/. more, or 41/ per annum in all, fhould he
live after marriage four years; is, by the Table of Londor

Obfervations, /69.36.~=By Dr. Halley's Table, 4. 76.03..
' Accord-
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According to the printed articles, every
clergyman pofleffed of any benefice, le©ure-
thip, or licenfed curacy, within the bills of
mortality, and the county of Middlefex, who
fubfcribes annually cne guinea, or two gui-
neas, or more, fhall entitle his widow to an
annuity ; or, if he leaves no widow, he fhall
entitle any fuch children as he thall leave, to
the fame annuity for feven years as his wi-
dow would have had. And, in cafe a widow
pofiefled of an annuity, fhould either die or
marry before the lapfe of 10 years, from the
commencement of her annuity, fuch children
of her former huiband, as fhall be then alive,
are to be .entitled to as many of the ten years
payments of the annuities as the fhall not
have received.—The annuity is fixed to no
particular fum, but inftead of this, it is or-
dered, that a fourth part of the annual {ub-
fcriptions and intereft fhall be divided the
firft three years after the eftablithment of the
fociety; half only the next four years; and
3-4ths the next ¢ years; provided, however,
that in no one of thefe 12 years the dividend
thail exceed 20/ to the widows and orphans
of the clergy fubferibing two guineas or more;
and 10/. to the widows and orpbans of the
fubfcribers of one guinea. And, after the ex-
piration of 12 years, the whole amount of the
fubfcriptions, and of the intereft of the capi-
tal ftock, is to be divided proportionably for
ever.—It is further provided, that every cler-
gyman, who fhzall be married, or have chil-

G 3 dren,
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dren, at the time of his fubfeription, fhall pay
a fine of two guineas towards a capital ftock,
if a fubfcriber of two guineas or more, and 40
years of age or upwards. If 50 years of age
or upwards, he fhall pay a fine of three gui-
neas; if 60 or upwards, five guineas. But, if
not married at the time of his fubfcribing, and
thall afterwards marry, he thall pay a fine ac-
cording to the age he fhall be of at the time
of his marrying. The obligation laid upon
all, whether married or unmarried, to become
fubfcribers, is, an incapacity of being admitted
members without the confent of a general
court, unlefs, within two years after becom-
ing pofiefled of any ecclefiaftical employment,
they fubfcribe, '

Every one who has attended to the obfer-
vations in this and the preceding chapter,
muft know what judgment to form of thefe
regulations.

- Let us fuppofe, that all the clergy in Loz-
don and Middlefex came into this affociation
from the firt; and that one with another
they are fubicribers of two guineas annually;
and that there are among them as many un-
married perfons as married.

In this cafe, it may be learnt from Queft,
XIII, that the annuity to which widows
fhould be entitled, ({uppofling no allowance
to the children of any that die) ought not ta
exceed 10 or 11 guineas at moft, and that,

befides the annual fu,bfcriptions, there cught
to

-~
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to have been a fine paid at the commencement
of the fcheme, by every married perfon, of fix
guineas at leaft, or, by the whole number of
fubfcribers, three guineas:  If the number of
married members is double the unmarried,
the annuity ought not to exceed eight gui-
neas; and the fine from every member
fhould be about four guineas.—The order,
that only a fourth part of the annual fub-
feriptions and intereft fhall be divided the
firlt three years, half the next four years,
and three quarters the next five, is with-
out reafon; becaufe the number of clai-
mants, for the firlt 12 years of the fcheme,
will be fo few, that it will not be pofiible,
during that time, that there fthould be occa-
fion for dividing any proportions fo large of
the annual f{ubfcriptions and intereft, unlefs
they are indeed beyond all bounds too little.
— After 12 years, the number of annuitants
will go on increafing for near 5o years, as
appears from Queft. III.  The confequence,
therefore, of dividing, after that time, the
whole amount of the annual fubfcriptions and
intereft, will be a conftant yearly diminution
in the dividends for near 50 years; and mak-
ing the payments to the firft claimants much
more confiderable than they ought to be, at
the expence of all fubfequent claimants—For
thefe reafons; it appears to me out of all
doubt, that this fcheme is by no means likely
to anfwer the good ends propofed by it; and
that, therefore, it will be beft to lay it afide.

G 4 At
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At the time it was fettled it was, I find, furs
ther agreed, that the annual fublcriptions of
the Juty, together with the intereft of their
benefaé hons, unlefs otherwife dire@ted by the
donors ; and the annual {ubfcriptions of fuch,
of the clergy as fhall fo dire@, thall make a
charitable fund to be applied to the relief of
the difirefied widows or children of all the
c]ergy within the limits I have mentioned,

whether fybferibers or not, provided that in
no one year of the firft twelve more than 20/
be glvcn out of the fund to any one family.—
This 1s an excellent defign ; and if the mo-
ney arifing from all the fubfcrlptlons is thrown
into this fund, an important means of relief
may be provided, for fuch of the more indi-
gent widows and families as will accept the
help of chari iy,

There is one more aﬁ'oc;at on of particular
confcqaence, of which it is neceffu iy i fhould
take notice T meun, the (i,ﬂomzz‘ 7 among

fa X

the miniiters and plofu“"oLs in Scotland, for
maku‘w plov'ﬁons for their widows and,
orphans " The laf-mentioned aflocia ation,
and allo {everal others of the fame kind (a)
in this kingdom, have been formed on the

(2) There is one among the Diffenting Minifters in
the counties of Chefler and Lama//)zre, and another among

the Dlhentmo Minifters in Cumberland, Nerthumber land .

I/ﬁmauland, and Durbom. — Even the Londsn Anruziy
Society, tho’ iis plan is totally different, profefies to form
itfelf.on the principles of the Scoch eftablifhment, and to
derive encouragement from it,

7 model
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model of tHis eftablithment; and the fuc-
cels with which it has been hitherto attend-
ed, has been the pr-nc1pal caule to which
they owe their rile.—I am afraid of being
too tedipus, and therefore I will not attempt
to recite all the particulars contained in the
plan of this eftablithment, It may be fuf-
ficient to obferve, that for ¢ an annu:l
¢ payment, which begun immediately, of
‘¢ five guineas from 1011 contributors, 667
¢ of whom are” married perfons; befides a
tax on weddings producing about 142/,
¢ per annum; it intitles every widow to an
¢ annuity of 20l during widowhood ; and al-
¢ fo, every family of chxldrﬁ*n that thall be
¢ left by tuch members as die without leav-
ing w:dows, to 200/” Now, by particu-
lar enquu'y at the commencement of the
fcheme, it had been found, that there was
reafon tg believe that, far many years back,
20 widows had been Jeft annyally by the
whole body of minifters and profefiors; and
that, alfo, fix had died annually and left chil-
dren without widows; and thefe fa&s have
been fince confirmed by the experience of 26
years.—Subfira&t, therefore, from 5,450/
(the whole annual income) 1,200/, payable
every year to {ix families of chﬂdlen, and
4,250/, per ann. (the firlt payment of which
was made (¢) immediately) or /4.2 per

anmnn

€¢

“

(a) The truth is, that a double payment was made at the
beginning of the fecond year, ‘Thisis of lefs value than

two
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annum from each- member, will rémain as the
ftanding provifion for bearing the burden of
the annuitants.—This provifion, according
to the calculation in Queft. XIII,and note (F)
Appendix, ought to be at leaft 4,745/ per
annum, from each member; from whence it
feems to follow, that this eftablithment has
not a fufficient income to afford it a perma-
nent fupport.—But I do not by any means
defign to affert this. The difference between
the real and calculated incomes, as it has
been now ftated, is not confiderable enough
to give fufficient reafon for fuch an affertion.
This eftablithment may have fome advan-
tages that I know nothing of, and that are
not mentioned in the printed accounts; or,
in confequence of the increafe of luxury, and’
the higher price of all the means of {ubfift-
ence, marriage may decline among the mini-
fters ; or, poffibly, the probabilities of life
among them, tho’ much higher ’till towards
50, than is common among mankind in
towns, may yet afterwards decreafe much
fafter. The income, therefore, of this efta-
blithment, properly improved, may continue
to be adequate to all its expences and bur-
dens.—One obfervation, however, ought to-
be carefully attended to. The fuccefs it has
hitherto met with, is not a {ufficient reafon for.

two payments, one of which is made immediately, and
the other a year hence; but, the difference not being
confiderable, I have reckoned them the fame.

7 entertaining
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entertaining this expectation, with any degree
of confidence. It appears from Quett. 1II,
that the number of annuitants, on f{uch an
eftablithment, muft go on increafing for 6o
years, from the time of its commencement ;
and it is obvious, that the continuance of a
fuccefs which has not lafted b2if this period,
cannot be abfolutely depended on. I know,
indeed, that, according to the calculations
which were made when this eftablithment
begun (2), the number of widows upon it
will not increafe fenfibly after the year 1780,
or for more than 10 years to come; and,
were this true, all diffidence about it would,
perhaps, be unreafonable. But thefe calcu-
lations canneot, in this inftance, be right ; for
they imply, that none are left widows under
52 years of age. ’Tis certain, on the con-
trary, that many are left widows under 32 ;.
and that, confequently, the whole body in
life together muft go on to increafe for 2
years, beyond the period affigned in thefe cal-
culations; ortill the year 1805 (4), It is ne-
ceflary

(a) See Table I1I, in 2 book printed at Edinburgh in
1748, entitled, Calculations, with the Principles and
Data on which they are inflituted, relative to a late a&
of parliament, entitled, An aé? for raifing and eftablifhing
@ fund for a provifion for the widows and children of the mi-
nifters of the church, aud of the heads, principals and maflers
of the univerfities of Scotland ; fhewing the rife and pro-
grefs of the fund.

(&) This is faid on the fuppofition, that all the mini-
fters and profeflors aceeded to the fcheme from the firft,

135
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ceffary 1 fhould add, that the whole num=
ber alive, when the increafe ftops, will, moft
probably, be greater than the number provid-
ed for in thefe calculations. They are made
on the fuppofition, that 52 is the mean age
at which women commence widows. If
this fuppofition is right, it is impoffible that,
according to the probabilities of life in Dr.
Halley's Table, thenunber of widows living
together at one time, derived from 20 leit
annually, thould increale to more than 323,
if none marry ; or about 300, if one marries
every year (2) : Nor does it appear likely, tl}llz_at

C this

135 did not accede ; but all their fucceflars have been
obliged to accede. This circumftance muft add 30 or
35 years to the period of increafe which I have men-
tioned ; that is, as many years as are neccflary to caufe
all the non-contributors to die off.  See Queft. Iil.

(a) The expeciation of a perfon at the age of 52 is,
when taken exatly from Dr. Halley’s Table, 16.163;
and this number multiplied by 20, gives the maximum,
to which 20 widows left annually, at 52, will in¢reafe
in 24 years, fuppofing 86 the utmoft limit of life, Vid.'
Effay I.—In the calculation to which I have referred,
there is no account taken of thofe that die in the year in
which they are left widows ; and, for this reafon, they are
made to increafe to a greater number than is confiftent
with the fuppofition, that 52 is their mean age when they-
commence widowhood.—[t thould be remembered here,
that fuppofing this mean age, as explained in note (F)
Appendix, rightly taken, the maximum of widows will be:
rightly found in the manner juft fpecified. But the period,
in which they would attain to that maximum, would be as
many years greater than the difference between the mean
age and the utmoft limit of life, as the mean ageis greater

. thap
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this eftablithment will be able to bear the
expence of above 30 or 40 more than the

laft-

than the /ea/? age at which widowhood ever commences.
The calculation, therefore, which I have in view muft
be very wrong. It {upp»ofes not only, that all the wi-
dows left at all ages, will increafe to a maximum in the
fame time with thofe left at the mean age ; but that all
left in the courfe of every year will certainly live to the
beginning of the next year. It fuppofes, likewife, that
no widows will marry ; and thofe concerned will under-
ftand me when I add, that it fuppofes further, that ac-
ceders, tho” moftly young minifters unmarried, will leave
widows as faft as the noncontributors whom they fucceed.
In confequence of thefe omiffions it has all along given
the numbers in life much higher than they ought to have
been given ; but yet the event has been, that thefe num-
bers have in fa& corre{ponded nearly to the calculation:
From whence it follows, that the widows in life have
hitherto increafed at a much greater rate than they could
have done, according to Dr. Halley’s Table, had their
mean age, when left, been g2. Either, then, their mean
age has been confiderably lefs than §2; or, their pro-
babilities of life muft be confiderably greater than thofe
in Dr. Halley’s Table ;. and, it ought, therefore, to be
expeéted, that they will at Jaft increafe to higher num-
bers than thofe affigned in this calculation.

I cannot help here mentioning one more reafon for
entertaining this expeQlation,—Were the decrements of
life uniform, and the chances of furvivorfhip between men
and their wives equal, the number of widows and widow-
ers in the world, if none married, would alfo be cqual 4
and both together equal to the. whole number of mar-
riages. See Queft. I, and note (F) Appendix.

__If the chances for the furvivorfhip of the wife are great-
eft, the number of widows in the world will be alfo
greateft, and the whole number of widows and widowers
greater than the whole number of marriages. In the
prefent cafe experience proves, that the chances of {ur-
vivorfhip in marriage are as 5 to 3 at leaft, in favour of,

the
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laft-mentioned number. But it was found,
by enquiry, that the number ofiwidows liv-

ing

the wife ; or that there are 20 widows left to 12 widow-
ers. (See note (F) Appendix, and the end of the laft Effay).
The number of widows and widowers then would cer-
tainly, if none married, exceed 657, the whole number of
marriages. Suppofe, however, that tht}y would be only
equal; which is the fame with fuppofing that widows
would not increafe to more in life together, in proportion
to the number left, than widowers ; or that one with ano-
ther they are of equal ages. 667 then being the number
of marriages, this will likewife be the number of widows
and widowers, 416 of whom muft be widows 2nd 250
widowers; that is, 5 to 3. Now as widows are.certainly,
one with another, younger than widswers ; and likewile,
very probably, more long-lived at equal ages; and as
alfo, in the prefent cafe, but one marries of the fwensy left -
annually ; it follows, with demonftrative evidence, that
if the annuitants on this eftablifhment thould not increafe
te 400, the reafon muft be; that the decreafe in the pro-
babilities of life, inftead of continuing always uniform, is
flow in the firft ftages of mature life, and accelerated
afterwards, to a degree of which there is no exanmple i any
‘Fables. This, poflibly, may be indeed the cafe; and,
whether it is fo or not, the conduétors of this fcheme
may eafily determine, by keeping an account of the ages
at which all the minifters and profeffors enter upon their
offices and die ; and alfo of the ages of their wives when
they marry and die. From fuch an account kept for &
courfe of years, Tables of Obfervation, adapted to the
beft fort of lives of both fexes, might be formed; which
would contribute much to the improvement of this part’
of knowledge.

I have faid nothing above, of the advantage which this
eftablifhment derives from the marriages among widows.
“This advantage, it has appeared, were it enjoyed without
abatement, would not be confiderable; but it is in fome
meafure given up by the order which makes a part of this
eftablifhient, that fuch children of an annuitamt as are

under
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ing in 1748, was at leaft 364 ; (2) and it may
be learnt from notes (A and I) in the Appen-
dix, that, according to Dr. Halley’s Table, 20
widows left annually, muft in time increafe
to near 400, tho' one of the youngeft marri-
ed every year. And it may be further learnt
from note (A) Appendix, that the widows on
this eftablithment have not hitherto increaf-
ed more flowly, than is confiftent with their
actually increafing to 400 : Nor, indeed, (as
the probabilities of life in this cafe are higher
than thofe given by Dr. Halley's Table)
fhould T much doubt of their increafing to
more than this number, were it not that 364
has been given as the number found upon
enquiry. With refpet to this, however, it
ought to be mentioned, that another account
had been taken which made the number of
widowsonly 321. As, therefore, a more care-
ful enquiry difcovered 43 new widows ; per~
haps, an enquiry yet more careful would
have made yet further difcoveries. In ta-
king fuch accounts, none can well be added ;

under 16, fhall be entitled, if the marries, to as much as
fhall happen to be then unpaid of ten years purchale of
her annuity,  The fame provifion is made for the chil-
dren of annuitants that die. There are other burdens on
this eftablifhment, and it has alfo adwvantages of which 1
bave taken no notice; but, as far as I am acquainted
with them, they are of no particular confequence, and
they alfo nearly balance one another.

(a) See Calculations, with their Principles and Data,
&c. Introduion.

but
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but in the firiGeflt fearch it can hardly be
poflible to avoid omitting fome.

The refult of the laft enquiry, in particu-
lar, is faid to have been; not that it was
found that there were #o more than 364 wi=
dows, but that they did exceed this number.
(a) However, let 364 be the true number
living in 1748. Before that time, there had
probably been more marriages among them,
than there have been fince; and this may
have rendered their number lefs than it
would otherwife have been, and lefs than it
will be hereafter: For it {eems to me, that
this eftablithment, at the fame time that it
encourages marriage among the miniiters, has
a tendency to check it among their widows,
by making the confequence of marrying to
be the lofs of their annuities.

I hope the venerable minifters and profef=
fors concerned in thefe remarks, and at
fent fo eminent in all the departments of
fcience, will excufe what has been now faid.
It may, perhaps, be of fervice, if not to them,
yet at leaft to fomein this part of the unit-
ed kingdoms, by fhewing them, that this
eftablithment has been copied in it much
too rathly ; and that, however fuccefsful it
may in the end prove, it is yet too {oon to
make it 2 model and an autbomy for fimilar
eftablithments.

(a) See Calculations with their Principles, &c. p. 44.
SECT-
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SECT. III.

OF the beft Sc‘bemesﬁ( providing Annuities for

Widows.

INf’citutions for providing widows with an=
nuities would, without doubt, be ex-
tremely ufeful, could fuch be contrived as
would be durable, and at the fame time eafy
and encouraging. 'The natures of things do
not admit of this in the degree that is com-
monly imagined. The calculations and rules;
in the preceding ehapter, will enable any ons
to determine in all cafes to what reverfion-
ary annuities any given payments entitle; ac-
cording to any given valuation of lives, or
rate of intereft. From Queft. VII and VII,
in particular, it may be inferred that (mtereﬂt
being at 4 per cent. and the probabilitiecs of
life as in Mr. De Morvre’s hypothefis, or the
Breflaw, Norwich, and Northampton Tables)
for an annual payment beginning immedi-
ately of four gumcas durmg marriage ; and
alfo for a guinea and half in hand, on ac-
count of cach year that the age of the huf-
band exceeds the age of the wife; every mar=
ried man, under 40, might be entitled to an .
annuity for his widow, during /e, of g/ if
he lives a year, 10/. if he hves three years;
and 20/ if he lives ffven years. Money can

H fcarcely
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fearcely now in this kingdom be improved
at fo high a rate as 4 per cent.  But, perhaps,
it might be reafonably expeéted, that an ad-
vantage, {ufficient to compenfate this difad-
vantage, would be derived, from changing
the annuities I have mentioned into annuities
during widowhood. One may, at leaft,
venture to pronounce, that nothing much
worfe could befall a fociety that went on
this plan, than the neceflity of fome time or
other adding half a guinea to the annual pay-
ments.

If fuch a fociety chufes, that thofe who
thall happen to continue members the long-
eft time, fhall be entitled to ftill greater an-
nuities, fix guineas, additional to all the other
payments at admiflion, would be the full
payment for an annuity of 25/. and 12 gui-
neas for an annuity of 30/ if a member
thould live 15 years.

All batchelors and widowers might be en-
couraged to join {uch a fociety, by admitting
them on the following terms.— Four guineas
to be paid on admiffion, and three guineas
every year afterwards, during celibacy ; and,
on marriage, the fame payments with thofe
made by perfons admitted after marriage ;
in confideration of which, 1/ per annum, for
every fingle payment before marriage, might
be added to the annuities, to which fuch
members wonld have been otherwife en-
titled.

For
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For example. If they have been members
four years, or made five payments before
marriage, inftead of being entitled to life-an-
nuities for their widows of only 5/ 10/
20/, 25/. and 30/. on the conditions I have
fpecified, they might be entitled to annuities
of 10/. 15/. 25/. 30/. and 35/, Or, if they
have been members nine years, and made 10
payments, they might, inftead of the fame
annaities, be entitled to annuities of 15/
20/. 30/, 35/ and go/.—In this cafe, the
contributions of {uch members as thould hap-
pen to defert, or die in celibacy, would be {o
much profit to the fociety, tending to give if
more ftrength and fecurity.

This is one of the beft fchemes that I am.
able to think of, or would chufe to recom-
mend. There are, however, others no lefs
fafe and encouraging which fome may pre~
fer, and which therefore, I will juft pro-
pofe.

Let the probabilities of life be the fame
with thofe in the Tables juft mentioned.
Let money be fuppofed to be improved at no
higher intereft than 3 per cent. Let the re-
verfionary annuities promifed to widows be
10/, for life, if a2 member lives five years
after admiffion, and 1§/ more, or 25/ inall,
if he lives 11 years. The proper payments
for fuch an- expeltation, from a married man

not exceeding 5o years of age, will, in the
2 neareit
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neareft and moft convenient round fums, be
four guineas 7z annual payments beginning
1mmcd1ately, and two guineas in hand for
every year that his age exceeds his wife’s, not
admitting any greater excefs than 15 years:
Or, if the whole value is given in one prefent
payment, 40/. added to a guinea, for every year
that his age falls thort of 5o, befides the pay-
ment juft mentioned on account of difparity
of age.—For example. Four guineas in an-
nual payments, befides 10 or 20 guineas in
hand, according as the age of the hufband
exceeds the wife’s 5 or 10 years. Or, if the
- whole value of the expectation is given in one
payment, 10 guineas added to 4o/ (thatis
50/, 105.) from a man whofe age is 40; and,
in like manner, 20 guineas added to 4o
(thatis 61/.) from a man whofe age is 30;
befides the payment juft mentioned on ac-
count of difparity of age.

If money is improved at 4 per cent. or, on
account of any advantages attending a {cheme,
may be juftly confidered as fo improved, the -
full payments for the expeation I have
mentioned will be about one eighth (or half
a guinea) lefs in the annual payments during
marriage; and a quarter lefs in all the other
payments, ‘Thatis: A married man, af or
under 5o, would, befides three guineas and
half in annual payments during marriage, be
bound to add a guinea and half for every
year he is older than his wife: Or, if he

6 chufes
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chufes to give the value of his expe&ation in
one payment; befides the common contribu-
tion of 30/ and a guinea and half for every
year his age exceeds his wife’s; he would be
bound to pay three quarters of a guinea, for
every year he is lefs than 5o years of age;
that is, 53/ 125 64d. in all, fuppofing him
4o years of age, and 1o years older than his
wife. — All thefe payments doubled would
entitle to double annuities.

r There is one particular advantage which
focieties formed on a plan of this kind would
enjoy (a).—Perfons who know themfelves
fubject to diforders, which are likely to ren-
der them fhort-lived, will have no great temp-
tations to endeavour to gain admiffion into
fuch focieties ; and, if admitted, the danger
from them will be lefs than on any other
plan.  Were it not for this danger, one
might recommend the following plan, as one
of the moft inviting.

In the plans hitherto mentioned it is im-
plied, that, if either a member or his wife
dies within any of the periods fpecified, the
additional annuities, that would otherwife
have become due, will be loft. But it would
be much more agreeable to a purchafer, that
they thould be made certain to his wife, pro-

vided fhe lives to the end of thefe penods,

(a) See another advantage mentioned under Queft.

Vill, p. 28,
H 3 tho’
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tho’ in the mean time his own life fhould
fail.  The value of fuch annuities may be
computed by the rule in Queft. I1X.
Suppofe, for inftance, the fcheme to be
‘¢ that a wife fhall be entitled certainly to a
¢ life-anpuity of 20/ the firft payment of
¢ which fhall be made at the end of 12 years,
¢ provided fhe fhould be then alive, and her
¢ hufband dead; or at the end of any year
¢ beyond this term in which fhe may hap-
‘¢ pen to be left a widow.” Suppofe it alfo
ftipulated, ¢¢ that fhe fhall be entitled to
“ 10/. more, or 3o/. in all, on the fame
“¢ terms, provided fhe fhould live 16 years.”
—The value of fuch an expectation (intereft
being at 3 per cent. and the probabilities of
life as in Mr. De Mosvre's hypothefis) will
be, in the moft convenient round fums, fup-
pofing none admitted above go years of age,
feven guineas in annual payments to be con-
tinued during marriage, and to begin imme-
diately ; befides four guineas in prefent mo-
ney for every year, as far as 1§ years, that the
hufband’s age exceeds the wife’s, if he is
between 40 and 50, 2nd three guineas on the
fame account if he is under 40: Or, if the
whole value of the expectation is given in
one prefent payment, 70/. added to a guinea
and half, for every year that the hutband’s
age falls fhort of 50, befides the payment juft
mcationed con account of difparity of age,

If
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" If the annuities are made to be annuitics
during widowhoeod, and not during /Zfé, and
the advantage arifing from hence, is fuppof-
ed equivalent to the difference between the
improvement of money at 4 per cent. and its
real improvement; the value of the expecta-
tion juft mentioned, (that is, its value at
4 per cent.) will be fix guineas in annual pay-
ments; befides three guineas in prefent mo-
ney, for every year that the hufband’s age
execeeds the wife’s, if he is between 40 and
50; and 2 guineas, if he is under 40: Or, if
the whole value of the expe&tation is given in
one prefent payment, 56/ added to 1/ gs.
for every year that his age falls fhort of 5o,
befides the payment laft mentioned on ac-
count of inequality of age (a).

(a) Suppofing 16 years the only term, the annuity
204 and intereft at 4 per cent. the proper payments will
be nearly, in the cafe of equal ages and fingle payments,
46/ —40l—29/ as the age of the man 15 30, 40, or 50.
Or, in annual payments, /.3.80.—/. 3.66.—/. 3.13.—Sup-
pofing the woman’s age 10 years lefs than the man’s, the
fame values will be, in /ingle payments, . 58.92.—/. 56.56.
—1. §3.66.—In annual payments /. 4.63.—L.5.—L5.47.—
It appears, therefore, that a fociety, fuppofing money im-
proved at the rate of 4 per cent. might entitle all married
men indiferiminately, who are under 50 years of age, to fuch
an expe&ation as this for their wives, for either 60l in
one payment, or five guineas in annual payments,.—But
equity requires, that different payments fhould be made,
according to the different comparative ages of men and
their wives ; and Tables might be formed for fhewing, at
one view, what thefe differént payments ought to be in all’
cafes. If fuch Tables are wanting, recourfe muft be had
to fome fuch eafy rules as thofe [ have ftated above.

H 4 He
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He that will give himfelf the trouble to
calculate, agreeably to the directions in the
Queftions to which I have referred, will find
that, taking all particular cafes together, the
rules now given come as near the truth as
there is reafon to defire in an affair of this
nature, the defecs in {fome cafes being nearly
compenfated by the exceffes in others.

I have calculated here, as well as in moft
other places, from Mr. De Mosvre's bypo-
thefis, becaufe its conformity to the three
Tables which I have {o often mentioned,
convinces me, that it gives a proper medium
between the different values of fown and
country lives. In the country the probabili-—
ties of life are much higher; but in Loudon,
and probably in all greas towns and fome
[finalier ones, they are much lower. '

It is proper to add, that, according to the
values of lives and furvivorfthips deduced both
from the London and Dr. Halley's Table, and
taking intereft as low as 3 per cent. all wo-
men whofe hufbands are under 50 years’ of
age, might be entitled to an annuity of 24/
durmg /ife (the firft payment to be made at
the end of the year in which they fhall be
left widows) for the fum of 100/ {uppofing
3/. additional given on account of every year
that they are younger than their hafbands.—
At 4 per cent. an annuity of 30/ mlght be
granted on thc. fame terms.

In
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In the year 1690, the company of Mercers,
in London, adopted fuch a f{cheme as that
laft mentioned. For 100/ in one prefent pay-
ment, they entitled every fubfcriber to a /fe-
annuity for his widow of 30/ ; and this, at
that time, (when money bore 8 per cent. 1n-
tereft) was confiderably lefs than the value
of the money advanced, fuppofmg men and
their wives of equal ages. As the intereft
of money funk, they fank alfo the annuity,
firft to 25/, and then to 20/ and 15/. Butat
laft, after carrying on the {cheme for above
5o years, finding the burden of the annui-
tants too heavy,-and likely to go on increaf-
ing, they were obliged to drop the {cheme
and to ftop payment. In a little time, how-
ever, by a parhamentary aid of 3000/. per ann.
which they are now enjoying, they were re-
ftored to a capacity of makmg good all their

engagements, and of paying their arrears.—
Their failure, is,indeed, much to be lamented ;
for, in confequence of it, the public has loft
the benefit of an inftitution, that for many
years promifed the happieft effects, by en-
couraging marriage, and affording relief to
indigence. The rapid fall of the intereft of
money ; their admitting purchafers at too ad-
vanced ages; and, particularly, their paying no
regard to the difference of age between huf-
bands and their wives, muft have contribut-
ed much to hurt them. Some of the prin-
eipal caufes, therefore, which have rendered
them
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them unfuccefsful, may be now avoided;
and for this reafon I fhould be glad to fee
fome fimilar fcheme, providing, as this did,
annuities for /¢, and not for widowhood, un-
dertaken. If well planned it would, I think,
be a proper obje&t of parliamentary encou-
ragement.

It muft, however, be remembered, that
the iffue of the beft fchemes of this kind
muft be in fome degree uncertain. For want
of proper obfervations, it is not poflible to
determine what allowances ought to be made,
on account of the higher probabilities of life
among females than males. No prudence
can prevent all lofles in the improvement of
money ; nor can any care guard againft the
inconveniencies to {fuch fchemes, which muft
arife from thofe perfons being moft ready to
fly to them who, by reafon of concealed dif-
orders, feel themfelves moft likely to want
the benefit of them.

The focieties, therefore, on which I have
remarked in the firft fection of this chapter,
would have reafon to take warning from what
has happened to the Mercer's Company, were
the {chemes on which they are formed per-
fectly unexceptionable. But I have demon-
ftrated that thefe {chemes are very defective ;
and that the longer they are carried on, the
more mifchief they muft produce. ’Tis vain
(as appears from Queft. IIL.) to form fuch
eftablithments with the expeCtation of fee-

6 ing
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ing their fate determined foon by experience.
If not more extravagant than any ignorance
can well make them, they ws/ go on prof-
peroudly for 20 or 30 years; and, if at all tol-
erable, they may fupport themfelves for 5o
or 6o years; and at laft end in diftrefs and
ruin. No experiments, therefore, of this fort
thould be tried haftily. An unfuccefsful ex-
periment muft be productive of very perni-
cious effetts. All inadequate fchemes lay
the foundation of prefent relief on future ca-
lamity, and afford affiftance to a few by dif-
appointing and oppreffing multitudes.

As the perfons who conduét thefe fchemes
can mean nothing but the advantage of the
public, they ought to liften to thefe obferva-
tions, At prefent their plans are capable of
being reformed ; but they cannot continue
{o always; for the greater number of exor-
bitant payments they now make to annui-
tants, the more they confume the property
of future annuitants, and the lefs practi-
cable a retreat is rendered to a rational and
equitable and permanent plan (2). They
thould, therefore, immediately (6) either reduce

(a) Seep. 82,83. Se&. 1.

(4) Thus; was the Londan Annuity Society to make
their loweft annuity 10/. the next 20/. and the higheft
30l they would probably be fafe. But, after proceeding
on their prefent plan fome years longer, {uch a reduction
would by no mcans be fufficient,

their
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their fchemes, or change them into one of
thofe which I have propofed. But,Iam afraid,
this is not to be expe¢ted. The negle¢t with
which they have received fome remonftrances
that have been already made to them, gives
reafon to fear, that what has been now faid
will be 1n vain ; and that thofe who are to
come after them, muft be left to ue the con-
fequences of their miftakes. v

SECT. IV.

Of Schemes jfor providing Annuities for Old
Age,

General difpofition has lately thewn it-
L X f{elf, to encourage {chemes for granting
annuitzes to perfons in the latter ftages of life;
and this has occafioned the 6th Queftion in
the former Chapter; and, as a further and
more particular direGion in cafes of this kind,
I have thought it neceflary here to give the
following Table.

Values
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Valuesof 1/,per | Values in one Values in annu-

ann, forlife, af- | prefent payment,| al payments, *tiil
ter co, to per-|intereft 4 per| Intereft 50, to begin at
fons whofe ages | cent. 13 per cent. ||theendofayear,| Intereft
are - intereft 4 per ct,| 3 per cent,

10 | 1.235 |2.015 0789 | .113
15 1.583 | 2.444 || -106 146
20 2.028 |2.989 || .146 193
25 2.594 | 3.644 | .203 259
30 3.369 |4.c08| .297 .3606
35 | 4440 |5.6071 .466 | .559
40 5.953 |7.232| .822 .950
Values of the

fame annuity,
after 55,toages

30 2.114 | 2.937|l .167 211
35 2.722 | 3.632{1 .241 .297
40 | 3.732 | 4.708|| .394 | .464
45 5.088 |6.115|| 703 .803

Values of the
fame annuity,
after 60,t0 ages

35 1.667 | 2.290l| 135 .168
40 2.234 | 2.923|| .203 24§
45 | 3-043 |3.811) .327 | .384
50 4.255 | 5.0011} .600 679

The numbers in the 2d and 3d columns
of this Table, multiplied by any annuity,
will give the value of that annuity in 2 fingle

pay-
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payment, to be enjoyed for life, by the ages
correfponding to thofe numbers in the firft
column, gfter the age mentioned at the head
of that column.—And in the fame manner;
the numbers in the 4th and 5th columns will
give the values in annual payments.—Thus:
The value of 44/ per annum, to be enjoyed
for life, after 5o, by a perfon now 40, (inter-
eft at 4 per cent.) is §.95, multiplied by 44,
or/.261.9, in a jfingle payment; and .822,
multiplied by 44, or /. 36.16, in annual pay-
ments "till 5o, the firft payment to be made
at the end of a year.

In order to find the fame values, partly in
annual payments, and partly in any given en+
trance or admfon-money, fay 3 ‘¢ As the va<
¢ lue of the grven annuity in a fingle payment,
« (found in the way juft mentioned) is to the
“ given entrance-money; fo is its value in an~
““ nual payments, to a fourth proportxonal
¢« which, fubtra&ed from the value in aznual
« payments, the remainder will be the annual
“ payment due, over and above the given
‘“ entrance-money.”

ExaMprPLeE. .

Suppofe a perfon now 4o, to be willing to
pay 200/, entrance-money, befides {fuch am
annual payment for 10 years as thall, toge-
ther with his entrance-money, be fufficient

to
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to entitle him to a life-annuity of 44/ after
5o. What ought the annual payment to be?

ANSWER.

L.8.55.—For, /261.9, iIs to 200/ as
/.36.16, to /.27.61 ; which, fubtracted from
/.36.16, the remainder is /.8.535.

This Table, has been calculated from the
probabilities and walues of lives in Tables I1I.
and VI. The probabilities of life among the
inhabitants of London, are (as 1 have often
had occafion to obferve) much lower than
among the generality of mankind ; and the
valuesin the preceding Table, had they been
given agreeably to the London Obfervations,
would have been lefs. But, certainly, an
office or fociety, that means to be a perma-
nent advantage to the public, ought always
to take higher rather than lower values,
for the fake of rendering itfelf more fecure,
and gaining fome profits to balance /offes and
expences. . ’

There have lately been eftablithed, in
London, feveral focieties for granting fuch
annuities as thofe now mentioned ; and he
that will compare their true values, as they
may be learnt from the preceding Table,
with the ferr25 of admiffion into thefe focie-
ties, as given in their printed Abfrafs and

N
LU,
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Tables, muft be furprlfed and thocked. They
are all impofitions on the public, proceeding
from ignorance, and encouraged by credulity
and folly.

It has been thewn; that the proper pay-
ment, (allowing compound intereft at 4 per
cent.) for an annuity of 44./. to be enjoyed by
a perfon now 40, for what may happen fo
remain of his life after 5o, is 200/ in admi/~
Sion-money ; befides .8.55, 0r 8/, 115.,in an-
nual payments 'till he attains to 5o, the firft
of thefe payments to be made at the end of
a year. — The conditions of obtaining this
annuity, according to the Tables of the Lau-
dable Society of . Annuitants Jor the benefit of age,
are 76/. 17s. in admiffion-money; and 6/. 145,
in annual payments.— According to the Ta-
bles of the fociety of London Annuitants for
the benefir ofcwe, the conditions of obtaining
the fame annuity are 30/ in admyffion-money,
and 10/, in annual payments. —The Equitable
Society of Annuitants requires for the fame
annuity 38/ 104, in admiffion-money, and 13/,
in annual payments. The true value'is, over
and above the admiffion-money jult mentioned,
an annual payment of 30/, 17s. (intereft reck-
oned at' 4 per cent.) or an annual payment of

36/ 155. (intereft reckoned at 3 per cent.)—=
The London Unton Society for the comfortable
Jupport of aged members promifes an annuity
ot no lefs than 50 guineas for life, after 5o,

to
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0 a perfon now 4o for 4o/, 1045 10 2dmil-
fion-money, and 7/ in anpuai payments,
The Aucabie Sccicty of Aumutants for the
benefit of age, promifes an anpuity of 20/, pe
annum, for life, to a perfon now 22, after at-
taining to 5o, for 23/ 165 in adiffoin-119-
oYy ani 6/. 1n aunnua /[/d///;&ué‘ — the true
value of this annuity 1s 28/ 105. 1 adimf-
Son-money, and 17 /. 8s. in annual poyienis,
(intereft fuppoled at 4 per cent.) ; or the fame
fum in adyfion-money, and 20/ 185, in au-
nual payments, interell {uppofed at 2/7/)7” cent.
The Provident Socicty for the ée;zgff of age
promiles an arnulty of 251 to a perion now
40, after attaining to ¢o, for 34 guineas in
admiffion-money, and exght ouineas i annu-
al payments.  The true value is, 34 guineas
in admifion-money, and 15/ 12s. in annual
payments, interelt at 4 per cent.; or, the {ame
fum in admiffion-morey, and 19l in annual
payments, intereft being at 3 per cent (J\
But I will not tire Llw cader, by going, in
this manner, thro’ the fcnemes of ali thd}, {o-
cietics. The contrivers of them, it is certain,
can know nothing of the principles on which
the rule in (Lef’c. VI. and the demonfiration
of it in the Appendix is founded ; and, there-
fore, if unwilling to be guided by the autho-

(a) The account here given of the terms on which a
perfon whofe age is 4c, is admitted into thefe focieties, 1
have taken from their printed Tables as they ftood at the

- end of the year 1770.—Ia the younger ages the dehci-
encies are greater.

1 rity
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rity of mathematicians, it may not be pofi-
ble to convince them of their miftakes.
will, however, offer to them the following
demonftration, which will be underftood,
without difficulty, by every ome who knows
how to compute () the increafe of money
at compound intereft.

The value of a life at 5o, (intereft being
at 4 per cent.) is 11+ years purchafe by Table .
VI. For an annuity, therefore, of 44/ per
annum for life, to be enjoyed by a perfon at
this age, 498/ ought to be given. Two in
three of a number of perfons at the age of 32
will, (by Tables 111, IV, and V,) live to 50 ;
and therefore, in order to be able to pay an
annuity to them of 44/ for life, after 5o, the
money now advanced by every #hree, ought
to be fuch as will, in confequence of bemg
laid up to be improved, increafe in 18 years
to double 498/. or to 996 /.—From the pre
ceding Table it may be learnt, that the mo-
ney which ought to be advanced by every
fingle perfon is 165/, or by #hree perfons -
495/ and this, in 18 years, will double it-
felf, or increafe to juft the fum that will
then be the value of the annuities to be paid.
-—But the money required in this cafe by the
Laudable Socety, is 14/. 115. 9d. from each
member at admiflion, befides an ansual pay-
ment of 4/. The admiffion-money, there-
fore, of two members, being 2g./. 35. 64d.

(2) The eafieft method of doing this, is taught in the
rulLs annexed to the Tables in the APPENDIX
may
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thay be increafed to twice this fum, or to
58/ 7s.  An annual payment of 4/ for 18
years willy if perfe@ly improved at 4 per cent.
compound mtereﬂ“ mc1eafc to 102/; and two
fuch annual payments will increafe to 204/

The whole pay, therefore, of rwo mem-
bers will produce at the end of 18 years
262/, 7s5.— A third part, 1 have faid, will
die without attaining to 5o, and thefe will
live one with another - ¢ years. An annuity
of 4/, for this time, wi?l produce a capital of
42/. 6s5; and this capital improved for nine
years more will increafe to 6o/, The whole
profit, therefore, from the member who will
die is, his admiflion-money doubled and
added to 60/ or 89/ 3s. 64. And this {um
added. to 262/ 7s. makes 351/ 105 64.
the whole money with which the {ociety can
be provided, at the.end of 18 years, to bear
the expence of fwo life- —annuities, wort‘l to-
gether 996/

By a fimilar computation it may be found,
that the improvement of money at only 3 per
cent. will fink the former fum to 324/ at the
fame time that the value of the annusties will
be raifed to 1100l

The deficiencies in the {chemes of all the
other focietics, except the Provident Society,
are no lefs confiderable (). — What contu-

fion

(a) Some of thefe focieties tell us, that the payments
on a!miffion fhall increafe, as t}e number of mentbers
increafes ; and they have practifed on this rule ot asif

[ 2 ' the
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fion then muft they produce fome time or
other ? How barbarous is it thus to draw mo-
: ney

the value of an annuity was nothing determinate in itfelf,
but depended on the number of perfons who have been
purchafers. " But the true defign may perhaps be, to
quicken the public in their applications.

Should any of thefe focieties, {enfible of their miftakes,
refolve to reform themfelves, they ought to confider, that
this cannot be done by only obliging future members to
pay the juft values of the annuities promifed them. All
the prefent members mulft likewife, befiles raifing their
paymenis, make compenfation for what they have hi-
therto paid too little ; and this compenfation is te be cal-
culated in the following manner.—* Find the whole
¢ amount to the prefent time of the payments which have
¢ been made. Subtra this from the whole amount of
¢t the payments which fboz/d have been made ; and the
¢¢ remainder will be the compenfation required.”

ExamprLe. In the Laudable Society of Annuiiants, the
condition of a title to 44/, per annum for life, after 50, to
a perfon at the age of 40, was, 4 years ago, 34/ 17s.
in admifion-money, befides an annual payment of 64
14 5. ’till he attained to 50.—The admiffion- money will,
(reckoning compound intereft at 3 per cent. ) amount in four
vears to 39/ 4s. and the annual payment to 28/ The
whole amount, therefore, of the payments of a member
admitted 4 years ago, is 67 /. 4s.—But the value of the
annuity was 37/ 45 in annual payments, befides 34/
175, in admiflion-money ; and thefe payments, during
the 4 years, would have amounted to 1954 The diffe-
rence, therefore, between thefe two amounts, or 127/
165. is the compenfation which fuch member ought to pay ;-
and if he continues a member without paying it, (be-
fides ratfing his annual contribution to 37/ 4s.) he muft
either lofe his annuity, or owe it to injultice.

I bave taken intereft here at 3 per cont. becaufe I think
thefe focieties cannot reafonably depend on always im-
proving the money they receive at a higher rate.

Since I writ the above, I have found, that the admif-
fion-money required by this fociety has lately received

anothe,
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rey from the public by promifes of advantages
that canmot be obtained ? Have we not al-
ready fuffered too much by éubbles ¢ And, if
nothing elfe can check the ﬁenzy that en-

courages them, ought not the legiflature to
mterpofe its au*horlty

I do not, however, mean to condemn all
inftitutions of this kind. They may be very
ufeful, if the full values are taken, and pro-
per care is ufed in the smprovement of money.
Intereft, in thefe cafes, ought not to be reck-
oned higher than .3 per cent. and, fuppofing
money 1mproved at this rate, a perfon, for a
fingle payment of g5o/. before he is 40,
might be entitled to a life-annuity of 10 gui-
neas gfter' 55 ; or, if he chufes it, to a life-
annuity of 17/. after 6o. Butif he pays the
fame fum before he is 34, he might be enti-
tled to a life-annuity of 14/. after g5, or 22/
after 60. 25/ might purchafe for him alf
thefe annuities; and 100/. double.

A focicty or oflice that would go on thlS
plan, might do great fervice. Perfons in

another advance. At the age of 40, in particular, itis
advanced to 1087 7s. —when they have further either ad-
vanced the admiffion-money to double this fum, or tripled
the annual payments, they will be almo/f right with refpect
to this particular age, provided the compenfation moneysjuft
mentioned, has been paid.

Thefe {ocieties, tho’ their plans are fo infufficient, may,
after beginning their payments to annuitants, contnue
them 15, or, perhaps, 20 years; but it will be by rob-
bing all the younger members,

I 3 the
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the lower ftations of life might be brought
to a habit of induftry, in the beginning of
life, by ftriving to get 25/, or 5o/, before-
hand in order ta purchafe fuch annuities, and
thus to make provifions for themfelves in the
more advanced parts of life, when they will
be incapable of labour.

There are now eftablithed in Holland fome
inftitutions of this kind.— Any poor perfons
there, I am informed, who can, before they
attain to a particular age, lay up 5o/ may
make ule of it in buying for themfelves a
right to be admitted, when 5o, or at any
time afterwards, to houfes prepared on pur-
pofe, for providing them with all the con-
veniencies of lodging and board. 'This is an
excellent inftitution; and I with there was
fome imitation of it in this kingdom.

Confiderable profits would, in this cafe, be
received, from the payments of fame who
would chufe to de/ay going into fuch houfes;
and of others who would grow rich enough
to be abdve them.

It is proper to obferve here, that inftituti-
ons of this kind would furnith one of the
Jafel ways of providing for widows.—A mar-
ried man might, by paying 100/ before his
wife attained to 4o, entitle her, after 55, oOf
6o, to a life-annuity of 21/ or 344 Cr, by
;oayin’g the fame fum before fhe attained to
34, he might entitle her, after the fame ages,

ta
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to a life-annuity of 28/ or 44/ (2); and in
this cafe he would have a chance of fharing
himfelf in the benefit of the annuity.

I have called this the fzf¢ff way of provid-
ing for widows, becaufe attended with none
of the dangers arifing from difproportion,of
age between men and their wives, and from
the admiflion of perfons labouring under con-
ccaled diftempers.

I cannot conclude this Se&ion, without
mentioning the following plan of a provifion
for Old Age. ‘

Let 13 guineas be given as entrance-money;
and let befides 1/ 2/. 3/ 4/ &c. be given
at the beginning of the 1ft, 2d, 3d, 4th, &c.
years, as the payments for thefe years refpec-
tively ; and let the laft payment be 16/.. at
the beginning of the 16th year. All thefe
payments put together will, according to the
probabilities of life in the 3d, 4th and sth
‘Tables, (intereft being at 4 per cent.) entitle
a perfon, whofe age was 40 when he begun
them, to an annuity, after 15 years, begin-
ning with 15/ and increafing at the rate of
1/. every year, ’till, at the end of 15 years
more, or () when he has attained to 70, it

(a) The fame payment before 30, would entitle to an
annuity of 22/, after go.

(b) According to the probabilities of life in the London
Table, this annuity fhould be greater.—A Theorem for
finding what the annuity ought to be in thefe cafes, is
given in the Appendix, Note (1),

becomes
4
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becomes a ftanding annuity of 30/, for the
remainder of his life.

If the addition of three guineas is made to
the entrance-money, for every year that any life
between 30 and 4o falls fhort of 40, the va-
lue will be obtained nearly, of the fame an-
nuity to be enjoyed by that life, after the
fame number of years, and mcreaﬁng in the
fame manner, ‘6il, in 30 years, it becomes
ﬁzzfzonary and double.—This plan is particu-
larly inviting, as it makes the large/t payments
become due, whcn the near approach of the
annuity renders the encouragement to them
greateft ; and as, likewile, the annuity is to
increafe continually with age, "t1]] 1t comes to
be highelt (4), when life is moft in the de-

cline,

(a) The lower part of mankind are obje&s of parti-
cular compaffion, when rendered incapable, by accident,
ficknefs, or age, of earning their fubfiftence.” This has
given rife to many very ufeful focietics among them, for
-granting relief to one another, out of little funds {upplied
by weekly contributions. A fociety of this kind, formed
on the following plan, would probably thrive, and might
‘on fome accounts, be even more ufeful than the inthitu-
tions in folland, mentioned in p. 118,

Let the fociety, at its'firft cftablithment, confit of 1co
perfons, all between 30 and 40; and whofe mean age
nay therefore be reckoned 36; and let it be {uppofed to
be always kept up to this number, by the admiffion of
new members, between the ages of 30 and 40, as old
members die oﬂ' Let the contribution of each member
be four-pence per week, making, from the whole body,
‘an annuzl contribution of 85/ 17s5.—Let it be further
fuupofed, that feven of them will fall every vear into dif-
ordcrs, that thall incapacitate them for Lven weeks.—

. 301
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cline, and when therefore it will be moft
ufeful.—1It is further a recommendation of
this plan, that lefs depends in it on the 7~
provement of money than in moft other
plans.— Bat I muft leave thefe hints to be
purfued by others.

SECT. V,

Of the Amicable Society for a perpetual Affu-
rance Office : And the Society for Equitable
Affurances on Lives and Survivorfbips.

HE 10th Problem has been given, with
a particular view to the corporation of
the Amicable Society, for a perpetual Aflu-

30l 125 of the annual contribution will be juft fuffici-
ent to enable the fociety to grant to each of thefe 12s.
per week, during their illnefles. And the remaining 55/
per annum, laid-up and carefully improved, at 3% per cent.
will increafe to a capital that thall be fufficient, accord-
ing to the chances of life in Tables III, IV, and V, to
enable the fociety to pay to every member, after attaining
to 67 years of age, or upon entering his 68th year, an
annuity, beginning with 5/ and increafing at the rate
of 1/, every year for feven years, ’till, at the age of 75,
it came to be a ftanding annuity of 12/ for the remain-
der of life.

Were fuch a fociety to make its contribution feven-
pence per week, an allowance of 155, might be made, on
the fame fuppofitions, to every member during ficknefs 5
befides the payment of an annuity beginning with gl.
when a member entered his 64th year, and increafing for
15 years, ’tll, at 79, it became fixed for the remainder of
life at 20/, .

If the probabilities of life are lower ameng the labour-
ing poor, than among the generality of mankind, this
plan will be fo much the more fure of fucceeding.

roncee-
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rance-Office on fingle lives, kept in Serjeant’s-
Inn.  This fociety was eftablifhed in 1706,
and is the only one I am acquainted with,
which has ftood any confiderable trial from
time and experience. The annual payment
of each member ufed to be 6/. 4s. payable
quarterly ; but it has been lately reduced to
5J. The whole annual income, hence arifing,
is equally divided among the nominees, or heirs
of fuch members as die every year; -and this
renders the dividends among the nominees in
different years, more or lefs, according to the
number of members who have happened to
die in thofe years, But the fociety now en-
gages, that the dividends fhall not be /s than
150/ to each claimant, though they may be
more.—None are admitted whofe ages are
greafer than 45, or lefi than 12; nor is there
any difference of contribution allowed on ac-
count of difference of age.

This {ociety has, I doubt not, been very
ufeful to the public; and its plan is fuch,
that it cannot well fail to constinue to be fo.
It might, however, certainly have been much
more ufeful, had it gone from the firft on a
different plan, It is obvious, that regulating
the dividends among the mominees by the
number of members who die every year, is
not eguitable ; becaufe it makes the benefit
which a member is to receive to depend,
not on the value of his contribution, but
on a contingency; that is, the number of
members that {hall happen to die the fame

year
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year with him. This regulation muft alfo
have been difadvantageous to the fociety ;
will appear from the following account of
the natural progrefs of the affairs of fuch a
fociety, when eftablithed on a right plan.

Suppofe a thoufand perfons, whofe com-
mon age is 36, to form themfelves into a fo-
ciety for the purpofe of gffuring a particular
fum at their deaths, to fuch perfons as they
fhall name, in confideration of a particular
annual-contribution to be continued during
their lives. Suppofe the annual contribution
to be 5/ and the firft payment (2) to be
made 1mmediately. Suppofe, likewile, the
original number of the fociety to be conftantly
kept up by the admiffion of new members,

t 36 years of age, in the room of fuch as
dle —In Queft. X. p. 33, it appears, that an
annual payment, beginning unmf:dlate]y, of
s/ during a life now at the age of 36, thould
entitle, nt the failure of fuch a life, to 172/
reckoning intereft at 4 per cent. and takmg
Mr. De Morwre's valuation of lives, — A thoy-
Jand perfons, all 36 years of age, will die off
at the rate of 20 every year. The difburfe-
ments,, therefore, of fuch a fociety will be,
the firft year, 20 times 172/ or 3,440/ and
its income will be zooo/ It will, th:re-
fore, at the end of the year, have a furplus

(a) Such payments, it has been fhewn, Queft. VIII.

p- 28, are better than any half yearly or quarterly payments,
and at the fame time they fave fome trouble.

of
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of 1560/ to put to intereft.—In confex
quence of the yearly acceffions to fupply va-
cancies, the number dying annually will be
always increafing after the firft year. In 5o
years it will attain to a maximum 3 and then,
the affairs of the fociety will become ffatio-
nary, and the number dying annually will be
40, and its annual expence will be 6,880/
exceeding the annual contribution 1,830/
But, in the mean time, by improving its fur-
plus moneys, it will have raifed a capital
equal to this excefs, and, confequently, its
affairs will be fixed on a firm bafis for all
fubfequent times.

Suppofe now, that fuch a fociety, at its
eftablifhment, fhould refolve to divide its
whole yearly income among the nominees of
deceated members. The effe@ of this would
be, that no capital could be raifed; that the
dividends payable to zominees would diminith
continually, ’till, at the time that the great-
eft number of members came to die annually,
or at the end of 5o years, they would be re-
duced to half ; and all claimants, after this
period, receive too little, becaufe the firft
claimants had received too much (z).

‘ ' At

(a) The reverfe of this will take place, if fuch a fo-
ciety begins with admitting all at all ages, and afterwards
changes its plan, and /imits the age of admiflion. In this
cafe, the number of yearly deaths will be greate/? at firft,
and the dividends finallefl. ~ In confequence of altering its
plan, the yearly deaths will leflen gradually, and the divi-
dends vife 5 but in time doth would return again to. their
original {tate.

The
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At the time of the inftitution of the 4mi-
cable Corporation, the intereft of money was
at 6 per cent. and, as they admit all between
12 and 45, the mean age of admiffion can-
not probably be fo great as 36. It appears,
therefore, that had they avoided the error
now mentioned, and gone from the firt on
the plan I have defcribed ; they might have
all along paid to each mominee 172/. befides
raifing a capital much greater, in proportion
to tHe number of members, than that I have
fpecified ; by the help of the excefs of their
annual payments above ¢/, and fome other
advantages which they have enjoyed (2).
Indeed, I cannot doubt but that, with thefe
advantages, they might, before this time,
have found themfelves able to pay at leaft
200/. to each nominee; and at the fame time

The following fa&s incline me to fufpect, that this
remark may be applicable to the Awmicable Corporation.

Firft. 1In their original charter, as it is given in their
printed abftraéls, there is no limitation of age menti-
oned ; bugg1 years afterwards, I find a bye-law made
againft admitting any perfon who fhould be above the
age of 45, or under 12.—Secondly. In their printed
advertifements in 1770, it is faid, that in 59 years they
had paid, among 3643 claimants, 378,184/ from
whence it follows, that tho’ the average of their divi-
dends, for the laft 17 years, has been 154./. the fame ave-
rage, for 59 years, is only 104/

(a) A furplus from a thoufand mcmbers of only fuve
Jhillings per annum, duly improved, at 4 per cent. would,
in 41 years, produce a capital of 25,0004

reflricted
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reftried themfelves, as they now do, to aft
annual payment of 5/ ().

I have already mentioned one’inftance in
which the plan of this fociety is not equita-
ble. Another inftance of this is, their re=-
quiring the fame payments from all per-
fons under 45, without regarding the diffe-
rences of their ages; whereas, the annual
payments of a perfon admitted at 45, ought
to be double the annual payment of a perfon
admitted at 12. ;

Further. 'The plan of this fociety is {o
narrow, as to confine its ufefulnefs too much.
It can be of no fervice to any perfon whofe
age exceeds 45. Itis, likewife, far from be-
ing properly adapted to the circumftances of
perfons, who want to make affurances on their
lives, for only fhort terms of years.—Thus;
the true value of the affurance of 150/ for
10 years, on the life of a perfon whofe age
is 30, is, by Queft. XIV. (intereft being at 3 per
cent.) 2/. 13s. in annual payments for 10
years, to begin at the end of the firft year;
and fubject to failure when the life fails. But
fuch an aflurance could not be made, in this
fociety, without an annual payment of 5/ -——
Neither is the plan of this fociety at all

() It thould be remembered, that all this is faid on
the fuppofition, that proper care has been taken to keep
out unhealthy perfons; and that the probabilities of life
among the members of this fociety, are the fame with

thofe in the 3d, 4th, and sth Tables, in the Appendix.
2 adapted
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adapted to the circumitances of perfons, who
want to make affurances on particular fur-
vivorfhips.—~For example. A perfon pof-
fefled of an eftate, or falary, which muft be
loft with his life, has a perfon dependent
upon him, for whom he defires to fecure a
fum of money, payable at his death. But,
he defires this only as a provifion againft the
danger of his dying fr/}, and leaving a wife,
or a parent, without f{upport. In thefe cir-
cumftances, he enters himfelf into this fo-
ciety ; and by an annual payment of 5/ en-
titles his nominee to 150/, In a few years,
perhaps, his nominee happens to die; and,
having then loft the benefit he had in view,
he determines to forfeit his former payments,
and to withdraw from the fociety. In this
way, probably, this fociety muft have gain-
ed fome advantages. But the right method
would have been, to have taken from fuch a
perfon the true value of the fum affured,
*“ on the fuppofition of non-payment, pro-
‘¢ vided he fhould furvive.” In this way he
would have chofen to contra&t with the fo-
ciety ; and had he done this, he would have
paid for the gffurance, (fuppofing intereft at
3 per cent. his age 30, the age of his #no-
minee 30, and the probabilities of life as in
the 3d, 4th, and s5th Tables) 3/ 8s. (2) in

annual payments, to begin immediately, and
to

(a) The value of 150l payable at the death of a per-

fon, aged 30, provided he furvives another perfon of the
fame
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to be continued duung the jont continuance
of his own life, and the life of hxs nominee.

All thefe obje@ions are removed by the
plan of the Society kept in Nicholas-Lane,
Lombard-Street, which has juftly ftiled itfelf
the Society for Equitable Affurances on Lives
and Survivorfbips.  This Society, if due care
is taken, may prove a very great public be-
nefit. It was founded, in confequence of
propofals which had been made, and lec-
tures, recommending {uch a defign, which had
been read by Mr. Dad/&;z, the author of the

Mathematical Repofitory. It aflures any fums
o reverfionary annuities on any 11ves, for
any number of years, as well as for the whole
continuance of the lives, at rates fettled by
partxcular calculation; and in any manner
that may be beft adapted to the views of the
perfons affured. Thatis; either by making
the aflured fums payable cerzamly at the fai-
lure of any given lives ; or on condition of fur-
vivorthip ; and alfo, either by taking the
price of the aflurance in one prefent payment ;
or in annual payments, during any fingle or

fame age, is, by Queft, XI. Chap. I. 7 45.65; and this
value divided by 13.43, (the value increafed by unity,
of two joint lives both 30) oxvcslg4, or 3/ 85—
The value of the fame reverfion, according to the pro-
babilities of life in London, is, l.49.19, in one payment;
and 4.16, in annual payments, during the joint lives, the
firft pay ment to be made 1mmedmtel)

2 joint
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met lives, or any terms lefs than the whole
continuance of the lives.—In fhort; the plan
of this fociety is fo extenfive; and fo impor-
tant, that I cannot fatisfy my own mind,
without offering to the gentlemen concerned
in-the direQion of it, the following obfer-
vations, hOping they will not think them
impertinent or improper.

Firft. They thould confider what diftrefs
would arife from the failure of fuch a fcheme-
in any future time ; and what dangers there
are, which -ought to be carefully guarded
againft in order to fecure fuccefs. I have
already more than once obferved, that thofe
perfons will be moft for flying to thefe efta-
blithments, who have feeble conftitutions,
or are fubjec to diftempers, which they know
render their lives particularly precarious
and it is to be feared, that no caution will be
fufficient to prevent all danger from hence.

Again. In matters of chance, it is impof-
fible to fay, that an unfavourable run of
events will not come, which may hurt the
beft contrived {cheme. The calculations
only determine probabilities ; and, agrecably
to thefe, it may be depended on, that events
will happen on the whole. But at particu~
lar periods, and in particular inftances, great
deviations will often happen ; and thefle de+
viations, at the commencement of a {cheme,
muft prove either very favourable, or very
vnfavourable.

K But
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But further. The calculations fuppofd,
that all the monies received are put out im-
mediately to accumulate at compound inte-
reft, They make no allowance for:loffes, or
for any of the expences attending manage-
ment. On thefe accounts, the payments to
a fociety of this kind, ought to be more
than the calculations will warrant. ‘The in~
tereft of money ought to be reckoned low;
and fuch Tables of Obfervations ufed as give
the higheft values. Mr. Dodfon, 1 find, has
paid due attention to all this, by reckoning
intereft, in his calculations for this fociety,
at 3 per cent. and taking the lowett of all the
known probabilities of life, or thofe deduced
from the London bills of mortality (). There
is, befides, a liberty provided of making a
call on all the members, in cafe of any par-
ticular emergency. It is, therefore, highly
probable, that this fociety (provided too much
money is not {pent in management) muft be
fecure. The laft expedient, however, would
be a very difagreeable one, fhould there be

(@) It ought, however, to be remembered here, that in
felling life-annuities to commente either immediately,
or after given terms 3 and alo in fome other cafes, the
values come out /s in confequence of Lwer probabilities
of life, Would it, in fuch inftances, be taking an unfair
advantage, to eftimate the values by the 3d, 4th, or 5th
“Fable in the Appendix, rather than the London Table '—
Thus; was the fociety to fell 20/ per annum, for life, to-
a perfon now 30, after attaining to 50, the value, ac-
cording to Dr. Halley’s Table, would, reckoning intereft
at 3 per cent. be gol. in a fingle payment;. but, accord-
ing to the London Table, the value would be only 70/.

ever
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ever any occafion for having recourfe to it
and, in order to guard ftill more effeGually
againft danger, it would not; I think, be amifs
to charge a profit of 3 or 4 per cent. on all the
payments.—-Should the confequence of this
prove, that in fome future period the fociety
thall find itfelf pofiefled of too large a capi=
tal, the harm will be trifling, and future
members will reap the advantage. But this
leads me to repeat an obfervation of particu-
lar confequence:

As this fociety is guided ifi every inftance;
by ftri&t calculation, it is not to be expected
that it can meet with any dificulties for
many years ; becaufe; not ’till the end of
many years after it has acquired its maximunt
of members; will the maximum of yearly clai-
mants and annuitants come upon it ? Should
it, therefore, thro’ inattention to this remark;
and the encouragement arifing from the pof-
feflion of a large furplus, be led to check or
ftop the increafe of its ftock by enlarging its
dividends too foon, the confequences might
prove pernteious.

Again: I would obferve, that it is of great
importance to the fafety of fuch a fociety,
that its affairs fhould be under the infpection
of able mathematieians. Melancholy expe-
rience fthews, that none but mathematicians
are qualified for forming and condudting
fthemes of this kind. =—1In fhort; dangerous
miftakes may fometimes be committed, if the

K 2 afFairs
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affairs of fuch a fociety are not managbd free--
gally, carefully and prudently. One inftance
of this I cannot avoid mentioning.

A perfon, who delires to aflure a particu=
lar fum, to be paid at the failure of his life,
on condmon of the furvivorfhip of another
life, may chuf€ to pay the value in annual
contributions during the coatinuance of his

o
own fingle life, rather than during the con-

tinuance of the joint lives,” becau?e the an-
nual contributions, in this cafe, ought to be.
much lefs.  But a fociety that would prac-
tife fuch a method of gffurance would hurt
itfelf ; for, as foon as the life, on whofe fur-
vivorfhip the affurance depends, is extin&,

the pelfon affured, if then hvmg, would have
no longer any benefit in view ; and, there-
fore, would make his payments with reluc-
tance, and, in time, perhaps, entirely with-
draw them ; the confequence of which would
be, ‘that the fociety would fuffer a lofs by
being deprived of the juft value of the ex-
pectation it bad granted. The plan of a fo-
ciety ought always to be fuch, as that the
Toffes ariiing from difcontinuance of paymens,
thould fall on the purchafer, and never om
the fociety.

I muft not forget to add, that it is necef-
fary, that fuch a focwty thould be furnithed:
with as complete a fet of ‘Fables as poffible.
‘This will render the bufinefs of the fociety
much more eafy, and alfo much more capa-
ble of beng conducted by perfons unfkilled

1384
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‘in'mathematics. It will al{o contribute much
to its fafety. For in all cafes to which Ta-
bles can be extended, there would be no oc-
cafion for employing any calculators; and,
confequently, a danger would be prevented
to which, tho’ it is not mow, it may bereaf-
fer be expofed; I mean, the danger of hap-
pening to truft unfkilful, or carelefs calcula-
tors —Nr. Dodfon, 1 find, has furnifhed this
fociety with fome important Tables ; and his
1kill was fuch, that there is no reafon to
doubt, but they may be depended on. They
have alfo others which, 1 believe, are fafe
and accurate. But there are fome ftill want-
ing which fhould be fupplied ; and all thould
be fubjected to the examination of the beft
judges, and afterwards publifhed ; together
with a minute account of the principles af-
fumed, and the method taken in compofing
them. Such a publication would be a valu-
able addition to this part of fcience; and it
would alfo be the means of increafing and
eftablithing the credit of the {ociety.

In Queftions 4th, 6th, 1oth, 1i1th, 14th,
15th, and 16th, I have, with a particular view
to this fociety, given rules, by which may
be formed every Tzble it can want, for thew-
ing the values of affurances on the whole du-
ration, or any terms, of any one or /w) lives,
in all poflible cafes; and nothing but care
and attention can be neceflary to enable any
good arithmetician to calculate from them.

K3 Perhaps,
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Perhaps, this may be as much bufinefs as any
one fociety thould undertake. Rules, how-
ever, for finding the values of gffurances, in
moft cafes, where the whole duration of any
three lives is concerned, may be found in Mr.
Simpfor’s Sele& Exercifes, from page 299 to
. 3075 and it is not poflible they fhould
follow a better guide,

CHAP.
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CHAP. I

OfPusric CrepIT, and the NATIONAL
DesrT.

HE National Debt is a fubje& in which

the public is deeply interefted. Some
obfervations have occurred to me upon it,
which I think mmportant ; and for this rea-
fon, though foreign to my chief purpofe in
this work, I cannot help here begging leave
to offer them to public attention.

The practice of raifing the neceflary fup-
plies for every national fervice, by borrowing
money on intereft, to be continued ’till the
principal is difcharged, muft be in the high~
eft degree detrimental to a kingdom, unlefs
a plan is fettled, for putting its debts into 2
regular and certain courfe of payment. When
this is not done, a kingdom, by fuch a prac-
tice, obliges itfelf to return for every fum it
borrows infinitely greater fums; and, for the
fake of a prefent advantage, fubjects itfelf to
a burden which muft be always growing
heavier and heavier, ’till it becomes infup-
portable.

This feems to be now the very ftate of
this nation. At the REvoruTIioN, an ®ra

K 4 in
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in other refpeés truly glorious, the praftice
I have mentioned begun. Ever fince, the
public debt has been”increafing faft, and
every new war has added much more to it,
than was taken from it, during the preced-
ing period of peace. In the year 1700,.1t
was 16 millions. «In 1715, it was 55 mil-
lions. A pe:ce, which continued 'till 1740,
funk it to 47 millions; but'the fucceeding
war -increafed it to 78 millions; and the
next peace funk it no lower than 72 mil-
lions. In the /off war it rofe to 148 mil-
lions; and, at a few millions lefs than this
{um it now ftands, and probably will ftand,
'till another war raifes it perhaps to 200 mil-
lions.—One cannot refle@ on this without
terror.—No refources can be {ufficient to {p-~
port a kingdom long in fuch a courfe. ’Tis
obv1ous, hat the confequence of accumulat-
ing debts fo rapidly ; and of mortgaging pof-
terity, and funding for eternity, in order ta
pay the intereft of them; muftrin the end
prove deftructive. Rather than go on in this
way, it is abfolutely neceflary, that no mo-=
ney fhould be borrowed, except on annuities,
whici are to terminate within a-given pe-
riod. Were this practifed, there would be
& LIMIT beyond which the national debts
could not increafe ; and time would do that
weceffarily for the public, which, if trufted to
the oeconomy of the conductors of its affairs,
might poffibly zever be done. . ‘

o This,
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This, therefore, is one of the propofals to
-which, on this occafion, I wifh I could en-
gage attention.—1I am fenfible, indeed, that
the prefent burdens of the ftate would, 1n this
cafe, be increafed, in confequence of the
greater prefent intercft, that would be necef-
fary to be given for money. But I do not
confider this as an objection of any weight.
For let the annuity be an annuity for a 100
years. Such an annuity is, to the prefent
views of men, nearly the fame wit) an annui-
ty for ever; and it is alfo nearly the {fame in
calculation, its value at 4 per cenf. being
24+ years purchafe, and therefore only half a
year’s purchafe lefs than the value of a per-
petuity. Suppofing therefore, the public able
to borrow money at 4 per cenf. on annuities
for ever, it ought not to give above 1 5. 7 4,
per cent. more for money borrowed on annui»
ties for 100 years : But fhould it be obliged ta
givea quarier,oreven an balf per cent. more (a),
the additional burdens derived from hence,

- {a) Thefe annuities might be kept 18 years without
being much diminithed in value; for, {uppofing intereft
at 4 per cent. an annuity for 82 years, is, within a 49th
part, or 2/. in 98/. worth as much as an annuity for a
300 years.

Perhaps, in this way of raifing money, it might be beft
to offer a higher intereft at firt, which fhould fall to 2
lower, at the end of given intervals. Thus, tho” 4f for
100 years is equal invalue to § per cent. for 17 years, and
after that 4 per cent. for 83 years, yet the latter might
appear moie inviting,

would
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would not be fuch as could be very fenfibly
felt; and the advantages, arifing from the
neceffary annihilation of the public debts by
time, would abundantly overbalance them.

Thefe advantages would be, indeed, un-
{peakably great. By fuch a method of raifing
money, the expence of one war would, in
time, come to be always difcharged, before
a new war commenced ; and it would be im-
potiible, that a ftate thould ever have upon
it, at any one time, the expence of many
wars ; or any larger debts than could be con-
tradted, within the limited period of the an-
nuities : and, confequently, it would enjoy
the invaluable privilege of being- rendered,
in fome degree, independent of the manage-
ment of its finances by ignorant or unfaithful
{ervants.

I muft add, that it is by no means necef-
fary, that the limited period of the annuities
thould be fo long as I have mentioned, or
100 years: And that, at any time before the
expiration of this period, the public might
employ any furplus monies, in extinguithin

art of the annuities, by purchafing them for
1tfelf at the market price; and thus it might
aid the operations of time, and keep its debts
within any bounds, that its intereft rendered
neceflary —Our government has, I know, in
fome inftances adopted the plan now propof-
ed; but itis to be withed that, inf’ceag of
retracting
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retrating (2) it, as was once done, it had
been carried much further.

I am, however, far from intending to re-
commend this plan as the beft a ftate can

urfue. There is another method of gaining
the fame end, which is, on many accounts,
preferable to it. I mean, ¢ by providing an
 annual faving, to be applied invariably,
¢ together with the intereft of all the fums
¢¢ redeemed by it, to the purpofe of difcharg-
¢¢ ing the public debts: Or, in other words,
‘¢ by the eftablithment of a permanent sINK-
€ ING FUND.”

t is well known, that this plan has been
alfo adopted by our government; but, tho’
capable of producing. the greateff effeéts in
the eafieft and furef manner, it has never been
carried into execution. It will abundant-
ly appear from what follows that this obfer-
vation is juft.

Suppofe the annual faving to be 100,0004
This fum, applied now to difcharge an equal
debt, bearing intereft at 4 per cent. will tran{-
fer to the public, from its creditors, an an-
nuity of 4,000/ At the end of a year,
then, there would be a faving of 104,0004
which would transfer to the public another
annuity of 4,160/, and make the faving, at

(4) In the year 1720, the nation was put to the ex-
pence of above three millions, in order to reduce feveral
long and fhort annuities then fubfifting, to redeemable
perpetuites.

7 the
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the end of two years, to be 108,160/ —
Thus, the original fund would go on increaf-
ing, at the fame rate with money improved
at 4 per cenf. compound intereft.—At the
end of three years it would be 112,486/ At
the end of 18 years, 202,587/ Of 36 years,
410,393/ and of g 5 years (a), 4,131,138/ —
At the end of 93 years, then, the nation might
be eafed of above 4 millions per annum in
taxes ; and above 100 millions of its debts
would be difcharged, gradually and infenfibly,
at no greater expence than 100,000/, per an-
num ; and, without interfering with any of
the refources of government; or making any
other difference, than caufing funds to be en-
gaged for a courfe of time to the public, which
would have been otherwife neceffarily engag-
ed to its creditors, and which, therefore, muft
have been entirely ufelefs to it,

It is an obfervation that deferves particular
attention here, that, on this plan, it is of lit-
tle importance what intereft a ftate is obliged
to give for money: For the higher the in-
tereft, the fooner will fuch a fund pay off
the principal. Thus; a 100 millions borrow-
ed at 8 per cens. and bearing an annual in-
terelt of eight millions, would be paid off by
a fund, producing annually 100,000/ i 56
years ; that is, in 39 years lefs time, than if
the fame money had been borrowed at 4 per
cent, ‘

(a) See the Queftions annexed to the Tables in the
Appendix,
7 It
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It follows from hence, that redu&ions of
intereft would, on this plan, be no great ad-
vantage to a ftate. They would, indeed,
lighten its prefent burdens; but this advan-
tage would be balanced, by the addition which
would be made to its_future burdens, in con-
fequence of the longer time, during which
it would be neceflary to bear them.—I mean
this on the fuppofition, that the favings pro-
duced by reductions of intereft, are imme-~
diately applied to the relief of the ftate, by
annihilating taxes equivalent to them. But
if that is not the cafe; and if, likewife, there
is either no plan eftablithed for putlting the
pubhc debts into a certain courfe of payment,
or it is not faithfully carried into execution ;
in thefe circumftances, reducions of interefk
may prove hurtful. For, firft, They would
only furnifh with more money for fupplying
the deficiencies arifing from bad manage«
ment. And, fecondly, As, in fuch circum-
frances, they would only refard, and not pre~
vent the increafe of the burdens occafioned
by the public debts, a period would come
when the affairs of the ftate would get to a
¢rifis; and at fuch a period, its danger would
be increafed, in proportion to the reductions
of intereft that had been made.

In order to underftand this ; let us fuppofe
that a debt, bearing an annual intereft of five
millions, is the whole debt, which a ftate
can bear without being fo much oppreft as

to
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to be near finking. Let it, however, be fug=
pofed to have flill fome laft refources lefty
which may enable it to bear, for 23 years to
come, this load, together with every addi-
tional load, which; during this time, may be
neceflary to be thrown upon it.—Let it fur=
ther be fuppofed, that at this time, the ftate;
urged by the fear of an approaching bankrupt-
cy, refolves upon entering into fome effectual
meafures for preferving itfelf.—Certain it isy
that in {uch circumftances, no meature /o ef-
feGtual can be purfued, as the eftablifhment
of a_finking fund, and fuch a faithful applica-
tion of it as I have explained. Let that then
be the meafure entered upon; and let the
ftate be fuppofed capable of providing a fund,
producing a million annually. If all the debts
bear intereft at 6 per cent. this fund would
pay off three fifths of them, within the time
1 have mentioned; or, in 23 years; aad the
ftate might be faved. But if, in confequence
of reductions, they bear intereft ot no more
than 3 per cent. the fame fund would not give
the fame relief, in lefs than double that time;
and, therefore, a bankruptcy might prove
unavoidable (a).

(a) In fome other kingdoms a fpunge might be ap-
plied in fuch circumftances, or the funds reduced one
Falf by an a¥ of defpotifim, without occafioning any con-
vulfions ; but this is not poffible in this free country y
and, it is to be hoped; never will be pofiible.

I with
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I wifh I could think, that there is nothing
in this reprefentation, that can be applied to
the prefent flate of this nation. The intereft
of the public debts has been reduced, at dif-
ferent periods, from 6 to 5, and from ;5 to 4,
and 3 per cent.; but ftill they have grown
with rapidity ; and we now fee ourfelves over~
loaded, and in no way of gaining relief. Had
there been noredu&ions of intereft, we fhould
-indeed, have been in the fame condition
fooner; but, we might have been relieved
elfo fooner, and with lefs difficulty and dan-

er.

What I have now faid implies, that a ftate
always difcharges its debts, whatever intereft
they bear, by paying the original {um bor-
rowed. It may, perhaps, be imagined, that
when a loan is under par, it may be difcharg-
ed ata lefs expence. But thisis by no means
fo pralticable as it may feem; for it thould
be confidered, that a public loan, now under
par, would not long keep fo, after being put
into a courfe of payment: And, for this rea-
fon, as a ftate can never be obliged, in re-
deeming its debts, to pay more than the ori-
ginal fum borrowed, fo neither ought it to
expect, in general, to be able to redeem them
by paying /fs. 1 have faid, 7 general; for
I am fenfible, that at the beginning of the
operations of a fund, when its produce is
fmall; and alfo, in a time of war, a ftate
might derive great advantages from the low

price
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price of its debts. And I am fenfible alfo,
that confiderable advantages might be de-
rived from Jotteries (a), in paying the public
debts: But /ltteries do great mifchief in a
ftate, by foftering the de{’cruéhvc fpirit of
gaming. It is wretched,p@licy to make them
familiar, by recarring to them in the ordinary
courfe of government. There are great oc-
cafions on which they may be neceffary, and
for fuch occafions they thould be referved.

But to return to the {ubjet I have princi«
pally in view.

The advantages of putting the public debts
into fuch a courfe of payment as I have
defcribed, are fcarcely to be imagined. It
would give a vigour to public credit, which
would enable a ftate always to borrow money
eafily, and on the beft terms. And the en-
couragement to lenders might be always im-
proved, without any inconvenience, by mak~
mg every loan irredeemable, during the firft
20 or 30 years; for, there could feldom be
any occafion, for beginning to difcharge any
gne loan {ooner.

It might be eafily thewn, that the faithful
application, from the beginning of the year

(a) Thus s 8oc,000/ of the 3 per cents. at 873 of
1,000,000, at 70, mrgh: be redeemed with half a million
of money, confifting of 56,00010ttery tickets at 1o/. eachy
real value, but capable of being fold at 14/, as was
done in fome of the laft lotteries,

1706,
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1760, of only 200,000/ annually, would
long before this time, notwithftanding the
redu&nons of intefeft, have caufed above
half the public funds to revert to the
public, afid paid off above 8o millions of
its debts. The nation might therefore,
fome years dgo; have been eafed of the great-
eft part of the taxes with which it is load-
ed. The moft 1mportant relief might have
been given to its trade and manufacures
and it might now have been in much better
circumitances, than at the beginning of the
laft war; its credit firm ; refpeé’zed by fo=
reign nations; dreaded by its enemies; and
ready to pumfh any infult that could be of-
fered to it. The near view, likewife, of fuch
a period, during the courfe of the laft war,
would have given higher fpirits to the na-
tion, and encouraged it to bear the expence
occafioned by the war with more chearful-
nefs; and to continue it with vigour for two
or three years longer; the confequente of
which would, probably, have been; gaining
a full indemnification from our enemies, and
Wcakemng them to fuch a degree; as would
have given us effeGual {ecurity againft them
for many years to come.—A new account
might alfo now have been begun; and an-
other fund, not much more conﬁderable, ap-
pliedin the fame way; would, in 6oor 76 years
more; have paid, not only all that would
have
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have been now unpaid, -but alfo, probably,
a great proportion of fuch further debts as
muft be contraéted within this time (2). And
thus, without any expence that could be fen-
fibly felt, its debts, as foon as they began to
grow heavy, might have been conftantly re-
duced to a balf, or a third; and not only all
danger, but all confiderable inconvenzence from
them prevented.

All I have now faid, fuppofes a_single fund
with a general/ appropriation to the payment
of the public debts. The fame ends might
be anfwered by particular funds, with {mall
furplufles, appropriated to particular debts.
In the wars of King #7//iam and Queen Anne,
6 per cent. intereft was given for all loans.
It would have been eafy to have annexed to
each loan a fund producing a furplus of 1/.
per cent. after paying the intereft; and fuch a
furplus would have been fufficient to annihi-
late the principal of every loan in 33 years.
Had this plan been followed, the difengage-
ment of the public funds, and the relief at-
tending it, would have begun 50 years ago;
and the debts contracted, during the reigns

(@) One of the propereft obje&ls of taxation in a flate
is celibacy. 1 doubt not, but that by a fund fupplied only
from hence, the end I have in view might have been
eafily accomplithed ; and, confequently, the very means
of paying off the debts of the nation, rendered at the
fame time the means of increafing its chief ftrength, by
promoting population in it,

of
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of King William and Queen Anne, would have
been all cancelled near 2o years ago, without
any of that trouble; tumult and diftrefs, which
have been occafioned by reductions of intereft,
and by the various fchemes which have been
tried for leflening the debts (2).=~A fund;
yielding 1/ per cent. furplus, annexed to a
loan at § per cent., would difcharge the prin-
cipal in 37 years (4). At 4 per cent., in 41
years. At 3 per cent., in 47 years.

Thefe obfervations relate only to what
might have been the ftate of the ndtion with
refpect to its debts, had a right plan been
purfued from the firft. But it will be afked;
What can be done with them as they are? —
I with I was able to give a more fatisfattory
anfwer to this enquiry. Every one imuft fee
our profpect to be difcouraging, and our ftaté
hazardous. Some have thought, that a good

. (7) The fums to be laid out would, in this cafe, be {o
fmall at firlt, that it would be proper to employ them in
purchafing part of the loan to be annihilated at the prices
in the public market; and this; as far as it can be car-
tied, is the moft eafly and quiet and filent way poffible
of extinguifhing the public debts.

(8) 1 have all along fuppofed the producé of the pub-
lic funds to come in yearly. The truth is; that it cotnes
in balf-yearly ; but this gives no advantage in the pay-
ment of the public debts worth taking into account. 1.
per annum, together with its growing intereft, at 4 per
cent. taken yearly out of 100/, will reduce it to nothing
in 41 years; if taken half-yearly, it will annihilate the
fame capital only four months and 12 days fooner. See
the Queftions annexed to the Tables in the Appendix.
| ' L2 method
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method might be found out of difcharging
the national debt, by life annuities. The fol-
lowing obfervations will thew how vain an
1magination this is.

Let us fuppofe, that 33,333,000/ is to
be paid off, by oﬂ’eung to the public cre-
ditors life-annuities, in lien of their 3 per
cents. A life at 6o, fuppofing intereft at 3z
per cent., and the probabilities of life as in
the Breflow, Norwich, and Northampton Ta-
bles of Obfervation, is worth 9 years pur-
chafe. A life at 30 is worth 15+ years pur-
chafe. Certainly, therefore, no {cheme of
this kind would be {ufficiently inviting, which
did not offer 8 per cent. at an average, to all
fubfcribers.  Let us, however, {uppofe, that
no more than 7 is given; and that there are
33333 fubfcribers, at 1000/ ftock each, for
which a life-annuity is te be granted of 754
or, for the whole ftock fubfcribed, two mil-
lions and a half. A million and a half ex-
traordinary, therefore, muft be provided
every year, towards paying thefe annuities.

Let us further fuppofe that the fubferi-
bers are perfons between the ages of 30 and
60 ; and that the numbers of them, at al}
the intermediate ages, are in the fame pro-
portions to one another, with the proportxons
of the living at thefe ages, as they exift in
the world, or, as they are given in Tables of
Obfervation. Let us again fuppofe, that as
thefe annuitants dic off, they are immediately

3 replaced
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replaced by others, who are continually of-
fering themfelves at the fame ages, and in
the fame proportional numbers at thefe ages,
with thofe of the original fubfcribers at the
time they fubfcribed; in confequence of
which, the whole number of annuitants will
be kept always the fame. In thefe circum-
ftances, it will be 30 years, at leaft, before a
number will die off, (2) equal to the whole
number; that is, before 33 million§ of debts
will be annihilated. But had theextraordinary
million and half provided for paying thefe
annuities, been employed during this time, in
paying off fo much of the debt at par cvery
year, extinguifhing at the fametime every year
an equivalent tax, 45 millions would have
been paid. But had the favings, alfo, inflead
of being funk as they arofe, been employed
in the fame manner, 71 millions would have
been paid. N

The nation, therefore, muft, without doubt,
lofe greatly by all fchemes of this kind;
and yet they have been often much talked
of ; and, indeed, I fhall not wonder, thould
I hereafter fee an attempt made to pay off
the national debt in this way.

I muft beg leave to detain the reader here
fome time longer. A more particular ex-
planation of this fubject, will lead to fome

(2) A demonftration of this will be given in the Ap-
pendix, note (K).
Lj; obfer~
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obfervations on the beft methods of raifing
money which, I think, deferve to be care-
fully confidered.

When any fum is faid to be the wake of a
life-annuity, the meaning is, that, in confe-
quence of being 1mprovcd at intereft, and
allowing for the chances of mortahty, it will
bear the whole expence of the annuity. If,
therefore, inftead of being Jeid up for im-
provement, 1t is either immediately applied
to particular ufes, orhas been longfince fpent;
there will be a lofs, equal to the fum which
would have been added to the purchafe mo-

ney, had it been /mproved.—This is the rea-
fon of the lofs which, I have thewn, the pub—
lic would fuffer by offering /fe-annuities, in
lieu of flock, in order to extinguifh its debts,
And for the fame reafon, it muft always lofe
ponﬁdelably by raying money on life-annui-
ties,

) Suppofe a million raifed by annuities on a
fet of lives, all at 30 years of age. Perfons
at this ace have, (according to Tables III,
IV, and Vv ») an expeitation of 28 years. That
is; the duration of their lives, taking them
one with another, will be 28 years; (fee the
beginnirg of the firft Effay) and they will be
enntlcd {uppoﬁntr intereft at 4 per cent. to
7 1. per annum, for every 100/. advanced. For
a million then, the public would make 28 pay-
ments of 70,000/, —Let us fuppofe next, that

a fund
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a fund producmg this fum annually, inftead
of being engaged to pay thefe life-annuities,
is engaged tor 28 years, to pay the principal
and intereft of a million, borrowed on redeern~-
able perpetuities, at 4 percent. There will, atthe
end of the firft year, be a furplus of 30,000/ —
In confequence of applymg this to the ex-
tinction of the principal, it will be reduced to
970,000/, on which, at the end of the fe-
cond year, the intereft due will be 38,800/
There will, therefore, be a faving of 1200/
Inftead of employing this faving in further
finking the prz'ncz'pa/, which would caufe the
fund to accumulate in the fame manner with
money at compound intereft, let it be taken
and employed in any other way: And let the
fame be done with all the fubfequent favings,
referving only 30,0c0/. annually, for the pur-
pofeof finking the principal. At theend of the
fecond year, the principal will be 940,000/ ;
and thefaving of intereft upon it, at the end of
the third year, 2400/. At the end of the 28th
year, the principal will be reduced to 162,000/
The faving of intereft that year will be, 1200/
multiplied by 27, or 32,4003 and the fum of
all the favings willbe 4 53,600/ —Dedu& from
hence 160,000/. remaining then undifcharg-
ed of the prmcxpai, and 293,600/ will be
the lofs the public would fuftain, in the cir-
cumfitances I have fuppofed, by raifing mo-
ney on life-annuities. But if we fuppofe
the favmas, as they arife, as well as the con-
L4 fiant
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ftant fum of 30,000/ to be applied to the
dxfcharcre of the prmmpal, infteéad of bemg
fpent on current fervices ; the whole million
will be annihilated in 21 years and half; and
the Jofs to the public by life-annuities, will
be 61 years purchafc of the annuities ; ; or
455,000/ —DBy fimilar deduions it may be
eafily found, that the lofs, in younger hves is

reater ; in o/der lives lefs ; but never incon-

fiderable, except in the old/l lives.

It appears, therefore, that, in confequence
of fuch a way of raifing money, the public
-muft always pay much more in intereft than
there is any occafion for; and wgfle a2 fum

nearly equal to half the pr1nc1pal borrowed (2)
This,

(a) Itis obvious, that the obfervations here made,
may be applied to the common methods of raifing money
on life-annuities, for building churches, paving ftrects,
making ndvigations, &c. &c. And,in general, to all cafes
where the money received, is not laid up to be improved.
—For, to view this fubjeé’c in another light, let us fup-
pofe 10,000/ borrowed for any public wo_rL on perpe-
tuities, ab 4 per cent.” And, if that will afford more en-
couragement, let them be made irredeemable for any

number of years lefs than feventeen. Let us further fup-
pofe, fuch rates, or tolls, eftablifhed for the payment of
the mtercﬂ: and principal, as fhal} produce double the in-
tereft of the {.m borrowed ; or 8oo/. per annum, inftead
of 400l per annum. Let the furplus, as it comes in half~
yecrly, be laid up to accumulate in the public funds. 1In
17 years and half, reckoning intereft at 4 per cent. a ca-
pital will be raifed, equal to the whole fum borrowed ;
and, therefore, at ihe end of that time, the whole debt
i xy be difcharged, and the whole tranfa&lion finithed.—
Gur if the rasz: {um had been borrowed on annuitics, for

v'\n
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This, however, tho’ fo wafteful, is a more
frugal way of procuring money than by bor-
rowmg on perpetusties, without puttmg them
into a courfe of redemption ; for in this cafe,
(if a fpunge is not applied) thc lofs muft be
infintte.
+ I muft add, that thefe obferyations are par-
ticularly applicable to all the ways of raifing
money by the fale of reverfions.—The pub-
lic, for inftance, might procure a million, by
offering for it a fund, that will be difengag-
ed at the end of 18 years ; and then produce
80,000/ per annum for ever. This, {fuppo-
fing intereft at 4 per cent., would be the very
fame with offering zwo millions, 18 years
hence, for oze million now: And a private
man, or an gffice for the fale of reverfions,
might gain by fuch a tranfadion; becanfe,
the money advanced, in confequence of being
jmproved, mxght‘ in 18 years, be more than

the lives of a fet of perfons 5o years of age, at 8 per cent.
whlch is 1/, per cent. lefs than the true value of {uch an-
numes Had this, I fay, been done, balf the annui-
tants would have been alive at the end of the term I have -
mentioned ; (fee Tables 11, IV, and V,) and the whole
tranfa@xon, together with the expences and trouble at-
tendmg the management of it, could not have been finally
clofed "till the extinéion of all the lives ; that is, not in
fefs time, moft probably, than 35, or, perhaps, 40 years.
—Itis a veceffary obferv.tion here, that, if public credit
maintains its ground, much will not depend in the plan
now propofed on the rife and fall of STocks. If a war
finks them, the money laid out, while the war lafts, wilt
accumulate fafter. If a peace raifes them, the moncy
that h.d been prevxouﬂy laid out will be proportionably
mcrcafed

doubled.
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doubled. But, as the public always borrows
for immediate fervices, and never lays up
money, it would neceffarily lofe a fum equal
. to the whole fum borrowed : And the fame
-money might have been borrowed on a fund,
producing 50,c00/. per annum ; which would
not only pay the intereft, but difcharge the
whole principal in 41 years ().

By raifing money on life-annuities, the
prefent members of a ftate take a heavier load
on themfelves, in order to exempt pofterity ;
-and there would be a laudable generofity in
this, were it not for the folly of it; the fame
exemption being equally prallicable at Aalf
the expence. —On the other hand. By bor-
rowing on reverfionary grants, the prefent
members of a ftate exempt themf(elves enzire-
Jy, by throwing the load doubled on pofterity ;
and there is a cruelty and injuftice in this
that nothing can excufe.

It is well known, that both thefe methods
of raifing money have been pra&ifed among
us. This, however, is, by no means, the
worft that has been done. It hasbeen common
to borrow money to pay the intereft of mo-
ney borrowed, and thus to give compound in-
z‘ercﬁ for money ; and our parliaments have,
fometimes, exprefsly provided, that this fhall
be done for a f{ucceflion of years.

(a) The {fmallnefs of the fums, which I have here and
elfewhere fometimes fuppofed to be employed in dif-
charging the public debts, can create no difficulties, be-
caufe there is no fum which may not be applied to this
ufe by purchafing flock.

But
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But to return to the main point I had in
view.

The enquiry which has occafioned this
digreflion, muft be highly interefting to every
erfon who withes well to his country.—All
{chemes for difcharging the public debts, by
life-annuities, have been thewn to be abfurd
and extravagant.—In general; it may be ob-
ferved, that it is far from probable, that any
money which the nation can fpare, if ap-
plied fo as to bear only /imple intereft, can’
be capable of reducing its debts within due
bounds; or of doing us, in our prefent cir-’
cumftances, any effential fervice. A fund,
producing a {urplus of even two millions an-
nually, would, when thus apphed pay no
more than 40 millions in 20 years; and,
that time, a war might probably come, Wthh
would interrupt the application of it; and
increafe our debts much more than fuch a
fund had leflened them.

Certain it 1s, therefore, that if our affairs
are to be retrieved, it muft be by a_find in-
creafing itfelf in the manner I have explain-
ed. The (malleft fund of this kind is, in-
deed, omnzpotent, if it is allowed time to ope-
rate. But we are, I fear, got fo near to the
limits of the refources of the nation, that it
cannot be allowed much time: And, in or-
der to make amends for this, it is neceflary
that it Trould be /arge.~Let us then fuppofe,

7 that
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that the nation is ftill ftrong enough to ena~
ble it to provide a fund, that fhall yield a
miblion and balf annually, for 20 years to come :
And alfo, that, together with all its prefens
burdens, it is capable of bearing every addi-
tiona/ burden that 20 years more can bring
uponit. If thisis not true, we have, I think,
nothing to do but to wait the iffue, and
tremble.

A fund, producing annually a million and
a half, would increafe to three millions per
ann, in 20 years (a). At the end of this term,
the nation might be eafed of the moft op-
preffive taxes, to the amount of a million and
a half; and the confequence would prove,
that, if there thould have been a war, either
the whole, or much the greateft part of the
addition occafioned by it to the public bur-
dens, would be taken off, and the nation
reinftated nearly in its prefent circumftances.
But, if there thould have been no war, the
national debt and the taxes charged with it,
would be reduced a third below the fums at -
which they now ftand; and the nation would
be fo much relieved as to be prepared for a
war.—The remaining million and half would,

{a) It fhould be remembered, that in the year 1779,
11 per cent. on the confolidated 4 per cents. will be anni-
hilated, and that I fuppofe the favings derived from hence
to be taken at that time as a part of the fund.—Methods
might be eafily contrived for getting this faving imme-
diately, which would be fome advantage.

in
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in 23 years, increafe again to three millions
per annum 3 and then, fo much more of the
public taxes would be fet free; 5o millions
more, or 93 millions in all, of the public
debts would be difcharged, and the difficul-
ties of the nation would be, in a great mea-
fure, conquered.— During this whole courfe
of time, there may poflibly be but one war;
and fhould that happen, the appropriation at
the end of it, of about 400,000 /. per annun,
might be enough to an{wer all purpofes.

In thefe obfervations, I fuppofe the 3 per
cents to be paid off at par; and no advantage
taken at any time of their low price. B
taking this advantage, and with the help of
a little management, a fund, producing an-
nually a million and half, might be made to
increafe to another million and half, in lefs
time than I have affigned. Should there be
a war in a few years, the 3 per cents. would
probably fall below 75 ; and then the pro-
prietors of them muft be glad to part with
them at this price; the confequence of which,
fuppofing the war to laft eight years, would
be, that the fund would double itfelf, and
the nation be relieved in the manner | have
mentioned, in 18, inftead of 20 years.—
The advantage will be the fame, fuppofing
the government at fuch a time to go on in
paying off the 3 per cents at par. For the effe&
of this would be, that money might be bor-
rowed for the public fervice on proportion-

ably
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ably better terms. Suppofe, for inftance;
that four millions muft be borrowed for the
{ervice of the year; and let the produce of
the fund be then increafed to two millions ;
and the intereft of money in the ffocks, above
4 per cent. In thefe circumftances, it would
be the intereft of the lenders of money, to
take 3 per cent. for the fums they advanced,
in confideration of having their 3 per cents
paid off at par, to the amount of half thefe
fums.—War, therefore, would accelerate the
redemption of the public debts ; and it would
do this the more, the longer it lafted, and
the higher it raifed the intereft of money:
Or if, in confequence of paying always at
par, this could not happen; an equivalent
effect would be produced in the way juft
mentionéd. The ftocks would be always
kept up by the operations of the fund; and,
1 proportion to the {fums yielded by it, the
public would be able to borrow money more
advantageoufly, and lefs would be added to
its burdens.—This feems to me an obferva-
tion of particular confequence. It demon-
ftrates, that the invariable application, in
war as well as peace, of the produce of the
fund I am fuppofing, to the payment of
the national debts, rather than to any cur=
rent {ervices, would, independently of its ef-
fet in (@) redeeming thele debts, be attend-
ed

(@) So true is this, that a war, were we now engaged
init, would only render the prefrnt time fo much the
More’
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ed with great advantages to the public. But
this is a fubje& on which I fhall have occa-
fion to fay more prefently.

more proper for entering into meafures for paying the
public debts.  And the following obfervations will put
this out of doubt.

Asit is now become the practice to have recourfe to
lotteries in peace, we may be fure, that no year will pafs
without them in war. I would, therefore, propofe, that,
inftead of making ufe of them in raifing the annual fup-
plies in war, they fhould be then applied as an aid in dif-
charging the public debts.—Suppofe the war to laft 1o
years, and the 3 per cents at 70.—Suppofe alfo, each /ot~
tery to confift of 750,000/ in tickets, which, when dif-
pofed of to fubfcribers, will bring in 1,050,000/ On
thefe fuppofitions, the whole /s to the public, from ap-
plying the lotteries to the payment of the public debts,
rather than to the current fupplies, will be 1,050,c00/
annually, or 10 millions and £ in alll—The gain will be
as follows: 750,c00/. of the produce of the finking fund,
formed into tickets, will be the fame with 1,050,000/ ;
and this fum will pay off a2 million and a half of the 3per
cents, every year, or 15 millions in all ; and the growing
favings arifing from thefe payments, will, at the end of
1C years, have paid, at leaft, two millions more. The
nation, therefore, having paid off 17 millions of its debts,
and added to them only ro millions and %, will gain fix
millions and . But this will be the fmalleft part of its
gains.  All the produce of the finking fund, over and above
750,000/, might be charged with the payment of the in-
tereft of fuch new debts as would be neceflary to be con-
tratted during the war ; and, at the end of it, the nation,
with the help of 200,000/, 1o be difengaged in 1779 by
the redudtion of the 4 per cents, would find itfelf pofiefled
of a fund, producing 1,450,000/, annually ; which, faith-
fully employed, might probably be fufficient to extricate
it from all its difficulties.—— Befides this; fuch a {cheme
would not only preferve, but raife and ¢flablifh the credit
of the public: And he only can be duly fenfible of the
importance of this, who will confiler, what danger there

would
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The finking fund, in its prefent ftate, and;
after fupplying the deficiencies of the peace
eftablithment, yields, I fuppofe, a confidera<
ble part of the million and a half I have men-
tioned. An annual lottery might eafily raife
260,000/. more. But this is a meafure which
I cannot wifth to fee carried into execution,
unlefs abfolutely neceflary. Were the ma-
nagers of our affairs fufliciently in earneft in
this bufinefs, I cannot doubt but that fuch
favings might be made in the collection and
expenditure of the national revenue, as would
caufe the finking fund to yield, for 18 or 20
years to come, the whole of this fum, with=
out impofing any new burdens on the pub-
lic. But, were there, indeed, no way of
providing any part of it, but by creating new
funds, or impofing new taxes ; it oughs to be
done, becaufe it muff be done, or the nation
be ruined.

The evils and dangers, attending an exor-
bitant public debt in this country, are fo great;
that they cannot be exaggerated. —Without
repeating, what has been fo often faid, of its
increafing the dependence on the crown, by
jobs and places without number ; occafioning

would be in another war, fhould it continue long, of ei-
ther overwbelming public credit; or of Being terrified, by
the apprehenfion of fuch a calamity, into an ignominious
and fatal peace. The eftablithment, therefore, of fome
fuch plan as that now propofed, would, at the beginning
of a war, be the moft important of all works.
exccrable
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the execrable practices of the Alley; rendering
us tributary to foreigners ; and raifing the price
of provifions -and labour; and, confequently,
checking population, and loading our trade
and manufaGures ; I will only take notice of
the two following evils which attend it.

In the firft place. Tt muft check the ex=
ertions of the fpirit of liberty in the kingdom.
The tendency of every government is to de-
Ipotifm ; and in this it muft end, if the peo=
ple are not conftantly jealous and watchful.
Oppofition, therefore, and refiftance, are often.
neceffary. But they may throw things into
confufion, and occafion the ruin of the public
funds. The apprehenfion of this muft in-
fluence all who have their intereft connected
with the prefervation of the funds, and in=
cline them always to acquiefcence and fer=

But further. It expofes us fo particular
danger from foreign as well as domeflic ene~
inies, by making us fearful of war, and in-
capable of engaging in it, however neceffary,
without the hazard of bringing on terrible
convulfions by overwhelming public credit.

All thefe are evils which muft increafe
with every increafe of the national debt; and
there is a point at which, when they arrive,
the confequences muft be fatal (2).—I am

. (8) “ Either the hation ( Mr. Hume fays, Effays
Vol. II. p: 145,) muft deftroy public credit; or public
% ¢redit will deftroy the nation.”

M . now
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now writing under a convi&tion, that I am
doing the little in my power to preferve my
country from this danger. Ihave thewn, that
an annual {upply of a million and ahalf for 18,
or at moft 20 years, may be made the means
of reftoring and faving us. This, therefore,
is our remedy ; and it ought to be applied
immediately, leafl it fhould not be applied
time enough

But to proceed to fome further obferva-
tions.

What has been faid, has all along fup-
pofed a facred and snviolable application of the
fund I have defcribed, and of all its earnings,
to the purpofe of finking the national debt.
The whole effe& of it depends on its being
allowed to operaté, WITHOUT INTERRUP-
TION, a proper time. But it may be afked,
how thlS can be fecured ? Or, by what me-
thod an object, that muft be contmua]]y
growing more and more tempting, can be
defended agamf’c invafion and rapine ?—I
mlght here mention the {uperintendency and
care of the reprefentatives of the kingdom,
the faithful guardians of the ftate, to whom
minifters are refponfible for the ufe they
make of the public money. But experience
has fhewn, that we cannot rely on this fe-
curity. ---Thc difficulty, therefore, now men-
moned, is the very gleatei‘c difficulty the ma-

7 . 01
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tion has to ftruggle with in the payment of
its debts.

The finking fund was eftablithed in the
year 1716, or foon after the acceffion of the
prefent family, at a time when the public
debts, tho’ not much more than a . third of
what they are now, were thought to be fo
confiderable as to be alarming and danger=
ous. It was intended as a SACRED DELPo-
1T never to be touched; the law which
eftablifhied it declaring; that it was to be ap=
plied to the payment of the principal and in<
tereft of fuch national debts and incumbran<
tes, as had been incurred before the 25th of
Deceniber 17165 and to no other ufe, intent o7
purpofe whatever.—The faith of parfiament;
therefore; as well as the fecurity of the king=
dom, feemed to require, that it fhould be
preferved carefully and rxgorouﬂy from alie=
hation.  But, notwithftanding this, it has
been geneml/y alienated ; and the produce of
it employed, in helping to defray fuch current
expences as the exigencies of the ftate ren=
dered neceflary. ‘ ' _

In order to juftify this; it has been ufual
to plead, that when money is wanted, it
makes no difference, whether it is taken from
hence; of procured by making a new loan.
There cannot be a worle fophxfm than
this. The difference between thefe two
methods of procuring money is no lefs than
infinite.—~For, let us {uppofe, a millon want-
ed for any public fervice. If jtis borrowed at

M 2z 4 per
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4 per cent. the public will lofe by the payment
of intereft 40,000/ the firft year, and the
fame the fecond year, and the fame for ever
afterwards. But if it is taken out of the
Sinking fund, the public will lofe 40,000/. the
firft year; 40,160/. the fecond year; 80,000/
the 18th year; a million the 85th year: For
thefe are the fums that would, at thefe times,
have otherwife neceffarily reverted- to the
public. It lofes, therefore, the advantage of
paying in 85 years, with maney of wiich
otherwife no ufe could have been made, fwen-
ty-five millions of debt.—In other words; by
employing the SINKING FUND, in bearing
current expences, rather than borrowing new
money on new funds; the ftate, in order to
avoid giving fimple intereft for money, is made
to alienate money, that muff have otherwife
been improved at compound intereff; and that,
in time, would have necefflarily increafed to any
fum (2).—~Had a faithful ufe been made from
the firft, of only one THIRD of the produce of
this fund, near #brec fourths of our prefent
debts might now have been difcharged ; and,

{2) The principal obfervations in this Chapter, I have
given juit as they occurred to my thoughts, without know-
ing that any of them had been made by other writers,
Some propofals and obfervations of a fimilar nature, T
have fince found in an excellent pamphlet publithed in
1720, entitled, £ Efjay on the National Debts of this king-
dom, whercin the importaice of difcharging them is confidered,
and fome general mifiakes about the nature and efficacy of the
SINKING FUND examined and removed. In a Letter to a
Member of the Houle of Commons. Fourth edition.

7 n
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in a few years more, the whele of them might
have been difcharged (a).—Can it be poﬂible
then to think, without regret and indigna-
tion, of that mifapplication of this fund,
which, with the confent of parliaments al~
ways complying, our minifters have praé‘ufedP
—1I find it difficult here to {peak with calm-
nefs —But I muft reftrain myfelf. Colula-
trom, and not cenfure, is my bufinefs in this
work. —I muft believe, that the grievance I
have mentioned, has proceeded more from
inattention and miftake, than from any de-
fign to injure the public.

(a) See a particular explanation and proof of this in
the Queftions following the Tables in the Appendix.

M3 ESSAY
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ESS A Y L*

Containing Obfervations on the Ex-
pectations of Lives; the Increafe of
Mankind ; the Number of Inbabi-

tants in Lonpon; and the Influ-
ence of great Townsy on Health and
Population.

Iz a LETTER f0 BENJAMIN FRANKLIN,
Efg; LL.D. and F.R.S,

DeEAR Sir,

I Beg leave to fubmit to your perufal the
following obfervations. If you think them
of any importance, I fhall be obliged to you
for communicating them to the Royal So-
ciety. You will find, that the chief fubject
of them is the prefent ftate of the city of
London, with refpe¢t to healthfulnefs and
number of inhabitants, as far as it can be
collected from the bills of mortality. This
1s a fubje& that has been confidered by
others; but the proper method of calculating

* This Effay was read to the RovAaL SocIETY,
April 27th, 1769, and has been publithed in the Philo-
fophical Tranfaltions, Vol. 59. It is here republifhed
with corrections ; and feveral additians, particularly the

Pofifeript.
M 4 from
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from the bills has not, I think, been fufficis’
ently explained.

No competent judgment can be formed of
the following obfervations, without a clear
notion of what the writers on Life- Annusties
and Rewverfions have called the Expellation of
Life. Perhaps this is not in common pro-
perly underftood ; and Mr. De Mosure’s man-
ner of exprefling himfelf about it 1s very lia-
ble to be miftaken,

" The moft obvious fenfe of the expectation
of a given life is, ¢¢ That particular number
¢ of years which a life of a given age has an
4 equal chance of enjoying.” This is pra-
perly the time that a perfon may reafonably
grpeﬁ to live; for the chances againf his liv-
ing longer are greater than thofe for it ; and,
therefore, he cannoet entertain an expeé'/’atzon
of living longer, confiftently'with probability.
This period does not coincide with what the
writers on Annuities call the expectation of life,
except on the {uppofition of an uniform de-
creafe in the probabilities of life, as Mr.
Sinapfon has obferved in his Selec? Excrcifes,
p. 273.—-1t is neceflary to add, that, even on
this 1Lppoﬁtion, 1t does not coincide with
what is called the expeifation of Ife, in any
cafe of joint lives. Thus, two lives of 4o
bave an even chance, according to Mr. De
Mosvre's hypotheﬁs (a), of continuing to-
gether only 13% years. But the expectation

(a) See the Notes in page 2 and 23,
of
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of two equal joint lives, being (according to
the fame hypothefis) always a #4ird of the
common complement ; it1s,1in this cafe, 1 g2 years.
It is neceffary, therefore, to obferve, that
there is another {enfe of this phrafe, Which
ought to be carefully diftinguifhed from that
now mentioned. It may fignify, ¢ The
““ mean continuance of any given ‘/mgle, Jont,
s or_furviving lives, accoramg to any given
¢« Table of obfervatxons ’ that is, the num-
ber of years which, taking them one with
another, they actually enjoy, and may be
confidered as fure of enjoying ; thofe who live
or {urvive é{ymd that perxod enjoying as
‘much ore time in proportion to their num-
ber, as thofe who ful/ fhort of it enjoy /lfs.
Thus; Suppofing 46 perfons alive, all 40
years of age; and that, according to Mr. De
Mosvre's hypothefis, one will die every year
’till they are all dead in 46 years; half 46, or
23, will be their expeitation of life : That is;
The number of years enjoyed by them all,
will be juft the fame as if every one of them
had lived 23 years, and then died; fo that,
fuppofing rio intereft of money, there would
be no difference in value between annuities
payable for life to every fingle perfon in fuch
a fet, and equal annuities payable to another
equal fet of perfons of the fame common age,
fuppofed to be all fure of living juft 23 years
and no more.
In
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In like manner; the third of 46 years, or
15 years and 4 months (a), is the expeétation
of two joint lives both 40; and this is alfo
the expeitation of the furvivor., That is;
fuppofing a fet of marriages between perfons
all 40, they will, one with another, laft juft
this time; and the {furvivors will laft the fame
time. And annuities payable during the con-
tinuance of fuch marriages would, fuppofing
no intereft of money, be of exacily the fame
value with annuities to begin at the extinc-
tion of fuch marriages, and to be paid, during
life, to the furvivors.—In adding together
the years which any great number of fuch
marriages, and their furvivorfhips, have lafted,
the fums would be found to be equal.

One is naturally led to underftand the
expectation of life in the firft of the fenfes
now explained, when, by Mr. Sunpfon and
Mr. De Mosvre, it is called, the number of
years which, upon an egucz/z’fy of chance, a per-
Jorn may expeéi‘ to enjoy ; or, the time which a
perfon of a given age may Juftly expeét to continue
in beng ; and, in the laft fente, when it is
called, the fhare of life due to a perjon. But,
as in reality it 1s always .ufed in the laft
of thefe fenfes, the former language fhould
not be applied to it: And itis in this laft
fenfe, that it coincides with the fums of the
prefent probabilities, that apy given fingle-
or joint lives fhall attain to the end of the

(a) See Note (L) Appendix,
it,
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1ft, 2d, 3d, &c. moments, from this time to
the end of their pofﬁble exiftence ; or, (in
the cafe of furvivorfhips) with the fum of the

robabilities, that there fhall be a {furvivor at
the end of the 1ft, 2d, 3d, &c. moments,
from the prefent time to the end of the
poflible exiftence of furvivorthip. This coin-
cidence every one converfant in thefe fubjeéts
muft fee, upon refleCting, that both thefe
fenfes give the true prefent value of a life-
annuity, fecured by land, without intereft of
money (a).

This period in joint lives, I have obferv-
ed is never the fame with the perlod which
they have an equal chance of enjoying; and
in fingle lives, 1 have obferved, they are the
fame only on the fuppofition of an uniform
decreafe in the probabilities of life. If this
decreafe, inftead of being always uniform, is
accelerated in the laft ftages of life; the for-
mer period, in fingle lives, will be %/ than
the latter ; if retarded, it will be greater.

It is neceffary to add, that the number
exprefling the former penod multiplied by
the number of fingle or joint lives whofe ex-
pectation it is, added annually to a fociety or
town, gives the whole number living toge-
ther, to which fuch an annual addition
would in time grow, Thus; fince 19, or
the third of 57, is the expedfation of twa

() See Nate (L) in the Appendix,

jo.int
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joint lives whofe common age is 29, or com-
mon complement §7; twenty marriages every
year between perfons of this age wou]d, in
57 years, grow to 20 times 39, or 380 mar-
mages always exifting together. The num-
‘ber of furvivors alfo anﬁn5 from thefe mar-
11ages, and always living together, would, in
twice g7 years, increafe to the {fame number.
And, fince the expectation of a fingle life is
always half its complement 5 in g7 years Like-
wife, 20 fingle perfons aged 29, added annu-
ally to a town, would increafe to 20 times
28.5 or §70; and, when arrived at this num-
ber, the deaths every year will juft equal the
acceffions, and no further increafe be poffi-
ble.

It appears from hence, that the particu-
lar. proportion that becomes extinct ever
year, out of the whole number conftantly
exifting together of fingle or joint lives,
muft, wherever this number undergoes no
variation, be exadlly the fame with the ex-
pectation of thole lives, at the time when
their exiftence commenced. Thus; was it
found that a 19th part of all the marriages
-among any body of men, whofe numbers do
not vary, are diflolved every year by the
deaths of either the hufband or wife, it
would appear that 19 was, at the time they
were contratted, the expectation of thefe
marriages. In like manner; was it found
in a fociety, limited to a fixed number of

members,
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members, that a 28th part dies annually out
of the whole number of members, it would
appear that 28 was their common expeta-
tion of life at the time they entered. So
likewife ; were it found in any town or di-
ftri&, where the number of births and burials
are equal, that a 2oth or goth part of the
inhabitants die annually, 1t would appear,
that 20 or 30 was the expectation of a child
jutt born in that town or diftri&. Thefe ex-
pectations, therefore, for all fingle lives, are
eafily found by a Table of Obfervations, thew-
ing the number that die annually at all ages,
out of a given number alive at thofe ages; and
the general rule for this purpofe, is < to di-
‘¢ vide the fum of all the living in the Table,
¢ at the age whofe expeltation is required,
“ and at all greater ages, by the fum of all
¢¢_that die annually at that age, and above it;
“ or, which is the fame, by the number (in
¢ the Table) of the living at that age; and
¢ half unity {fubtracted from the quotient will
« be the required expeitation (a).” Thus, in
Dr. Halley’s Table, the fum of all the living
at 20 and upwards is, 20,724. The number
living at that age is 598; and the former
number divided by the latter, and half unity

(a) This rule, and alfo rules for finding in all cafes
the expeétations of joint lives and furvivorfhips, may be
deduced with great eafe, by having recourfe to the doc-
trine of fluxions, In this method, Mr. De Moivre {ays,
he difcovered them. See Appendix, note (L), where an

account will be given of thefe deduétions, emitted by
ANr, D¢ Moivre,

{fub-
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() {ubtratted from the quotient, gives 34.1¢
tor the expectation of 20. The expe&tation
of the fame life by Mr. Simpfon’s Table;
formed from the bills of mortality of Lon<
do, is 28.9 (). -
Thefe
{a) 1f we conceive the recruit neceflary to fupply the
waffe of every year to be made always at the end of the
year, the dividend ought to be the medium between the
rumbers living at the beginming and the end of the year.
That is, it ought to be taken /fs than the fum of the liv-
ing in the Table at and above the given age, by hglf the
number that die in the year ; the effe¢t of whicli diminu=
tion will be the fame with the fubtraéfion here dire&ted. —
The reafon of this fubtraction will be further explained;
in the beginning of the laft Effay. )
. (&) It appears in p. 169 and 170, that the expeSations of
fingle and joint lives are the fame with the values of annui-
ties on thefe lives, fuppofing no intereft or improvement
of money.—In confidering this fubje&, it will, probably,
occur to fome, that,allowing intereft for money, thevalues
of lives muft be the fame with the values of annuities
certain for a number of years equal to the expediations of
the lives. But care muft be taken not to fall into thig
miftake. The latter values are always greatet than the
former ¢ And the teafon is, that, tho’ a number of finglé
or joint lives of given ages will; among them, enjoy a gi-
wen number of years, yet fome of them will enjoy a muchf
greaters and fome a much kfs number of years. Thusj
100 ‘marriages among perfons, all 29, would, as I have
faid, one with another, exift 19 years; and an office
bound to pay annuities to fuch marriages during their
<ontinuance, might reckon upon making 1g payments
for each martiage. But then, many of thefe payments
would not be firade ’till the end of 30, and fome not *tilk
the end of 40 years. And it is apparent, that on accoun€
of thve greater valae of guick than latz payments, whent
money bears intereft; 1g payments fo made cannot be
worth as much, as the fame number of payments made
: regularly
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" Thefe obfervations bring me to the prin=
cipal point which I have had zll along in
view. They fuggeft to us an eafy method
of finding the number of inhabitants in a
lace, sfrom a Table of Obfervations, or the
bills of mortality for that place, fuppofing the
yearly births and burials equal. “ Find by
s¢ the Table, in the way juft defcrihed, the
‘¢ expectation of an infant juft born, and this,
¢ multiplied by the number of yearly births,
«« will be the number of inhabitants.” At
Breflaw, according to Dr. Halley’s- Table,
though half die under 16, and therefore an
infant juft born has an equal chance of liv-
ing only 16 years ; yet his expeftation, found
by the rule I have given, is near 28 years;
and this, multiplied by 1238, the number
born annually, gives 34,664, the number of
inhabitants. In like manner, it appears from

regularly at the end of every year, ’till in 19 years they.
are all made. .
This obfervation might be employed, to demonflrate
further, the error of thofe who have maintained, that the
value of a given life is the fame, with the value of an an-
nuity certain, for as many years as the life has an equal.
chance of exifting. Were this true, an annuity on a life,
fuppofed to be expofled to {fuch danger in a particular year,
as to create an equal chance, whether it will not fail that
year, would, at the beginning of the year, be worth no-
thing, though fuppofed to be fure of continuing for ever,.
if it efcaped that danger.— But there can be no occafion
for taking notice of an epinion, which has been em-
braced only by perfons ignorant of mathematics, and
plainly unacquainted with the genuine principles of cal-
culation on this fubjet.—See a pamphlet on Life- Annui-
sies by Weyman Les, Eq; of the Inner Temple.
Mr.
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Mr. Szmpfans Table, that, though an infant
juft born in London has not an egua/ chance
ofhvmg 3 years, his expeciation is 20 years;
and this number, multiplied by the yearly
blrths, would give the number of inhabitants
in London, were the births and burials equal.—
The medium of the yearly births, for 10
years, from 1759 to 1768, was 15,710. This
number multiplied by 20, is 314,200 ; which
1s the number of inhabitants that there would
be in London, according to the bills, were
the yearly burials no more than equal to the
‘births : that is, were it to fupport itfelf in its
number of inhabitants, without any fupply
from the country. But for the period I have
mentioned, the burials were, at an average;
32,956, and exceeded the chriftenings 7,246.
This is, therefore, at prefent, the yearly ad-
dition of people to London from other parts
of the kingdom, by whom it is kept up,
Suppofe them to be all, one with another;
perfons who have, when they remove to Lon«
don, an expedtation of life equal to 30 years.
That is; fuppofe them to be all of the age
of 18 or 20, a fuppofition certainly far be-
yond the truth. From hence will arife, ac-
éordmg to what has been before obferved, an
addition of 30, multiplied by 7.246 ; that is;
217,380 inhabitants. This number, added
to the former, makes 5';1,580, and this, X
think, at moft would be the number of in-
habxtants in London were the bills perfect.
Buf
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But it is certain, that they give the number
of births and burials too little. There are
many burying- places that are never brought
into the bills.  Many alfo emigrate to the
navy and army and country ; and “thefe ought
to be added to the number of deaths. What
the deficiencies arifing from hence are, can-
not be determined. Suppofe them equiva-
Ient to 6ooo every year in the births, and
6ooo in the burials. This would make an
addition of 20 times 6000, or § 20,000, to the
Iaft number; and the whole number of in=
habitants would be 651,580. If the burials
are deficient only two-thirds of this number,
or 4000; and the births, the whole of it;
2o multiplied by 6coo, muft be added to
314,290, on account of the defeéts in the
births : And, fince the excefs of the burials
above the births will then be only 5,246
30 multiplied by 5,246 or 157,38e, will be
the number to be added on this account;
and the fum, or number of inhabitants, will
be 591, 580.~But if, on the contrary, the bu=
rials are deficient 6ooc, and the births only
4000 ; 80,000 muft be added to 3145290,
on account of the deficiencies in the births;
and 30 multiplied by 9,246, or 277,380, on
account of the excefs of the burials above the
births ; and the whole number of inhabitants
will be 671,580.

Every fuppofition in thefe calculations
is too high.  Emigrants from London are, in

N par=
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particular, allowed the fame expeffation of
continuance in London with thofe who are
born in it, or who come to it in the firmeft
part of life, and never afterwards leave it
whereas it is not credible that the former
expetlation {hould be fo much as half the lat-
ter. But Ihave a further reafon for thinking
that this calculation gives too high num-
bers, which has with me irrefiftible weight.
It has been {cen, that the number of inha-
bitants comesout lefs on the fuppofition,
that the defets in the chriftenings are greater
than thofe in the burials. Now it feems evi-
dent that this is really the cafe ; and, asitis
a fa&t not attended to, I will here endeavour
to explain diftinctly the reafon which proves
it.

- The proportion of the number of births in
London, to the number who live to be 10
years of age, is, by the bills, 16 to 5. Any
one may find this to be true, by f{ubtracting
the annual medium of thofe, who have died
under 10, for fome years paft, from the az-
nual medium of births for the fame number
of years.—Now, tho’, without doubt, Lon-
don'is very fatal to children, yet it feems in-
credible that it thould be fo fatal as this im-
plies. The b5, therefore, probably, give the
number of thofe who die under 10 too great
in ‘proportion to the number of births; and
there-can be no other caufe of this, than a
greater deficiency in the Juths than in the
= .6 burials,
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durials. Were the deficiencies in both equal;
that is, were the durials, in proportion to
their number; juft as deficient as the birzhs
are in proportion to tbesr number, the pro-
portion of thofe who reach 10 years of age
to the number born; would be right in the
4ills, let the deficiencies themfelves be ever
fo confiderable. On the contrary; were the
deficiencies in the durials greater than in the
births, this proportion would be given too
great; and it is only when the former are
leaft, that this proportion can be given too
little.—Thus; let the number of annual
burials be 23,0005 -of births 15,700; and
the number dying apnually under 10,
10,800, Then 4,900 will reach 10, of
15,700 born annually ; that is, 5 out of 16.
—Were there no deficiencies in the burials,
and were it fact that .only Aa/f the number
born die under 10; it would follow, that
there was an annual deficiency equal to 4,900
fubtra¢ted from 10,800, or 5,900, in the
births.—~W ere the birtbs a third part too little,
and the dursals alfo a third part too little,
the true number of births, burals, and of chil-
drendying under 10; would be 20,933-230,6606
and 14,490 ; and, therefore, the number that
wotild live to 10 years of age; would be 6,533
out of 20;933; or 5 of 16 as before.—Were
the bzr¢hs a third part; and the dur:als fo much
as two-fifths wrong, the number of Jirtbs,
burials, and children dying under 10 would

: N 2 be
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be 20,933—32,200—and 15,120. And,
therefore, the number that would live to 10
would be 5,813 out of 20,933, or five out
of 18.—Were the dirths a 3d part wrong,
and the burials but a 6th, the foregoing num-
bers would be 20,933—26,833—12,600;
and, therefore, the number that would live
to 10 would be 8,333 out of 20,933, or 3
out of 12. 56 And this preportion feems
as low as is confiftent with probabxhty It
ts fomewhat lefs than the proportion in
Mr. Simpjorn’s Table of London Obfervations ;
and much lefs than the proportion in the
Table of Obfervations for Breflaw. The de-
ficiencies, therefore, in the é&s¢hs, muft be
greater than thofe in the burials (a); and the
leaft number I have given, or 591,580 is
neareft to the true number of inhabitants.-
However, thould any one, after all, think that
it is not improbable that only 5 of 16 fhould
live in London to be 10 years of age ; or that
above fwo-2hirds die under this age ; the con-
fequence will {till be, that the foregoing cal-

() One obvious reafon of this fact is, that none of the
births among Jews, Quakers, Papifls, and the three deno-
minations of szmters are included in the bills, whereas
many of their burials are. It is further to be attended to,

that the abortive and flill-born, amounting to about 60qg

annually, are included in the burlals, but never in the
births, If we add thefe to the chriftenings, preferving
the burials the fame, the proportion of the born, accord-
ing ta the bills, who have reached ten for the laft fixteen
years, will be very nearly one hird inftead of froe fixa
teentss.

culation
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culation has been carried too high. For it will
from hence follow, that the expeitation of a
child juft born in London cannot be fo much
as I have taken it. This expeifation is 20, on
the fuppofition that half die under 3 years of
age, and that 5 of 16 live to be 2¢ years of
age, agreeably to Mr. Simpfon’s Table. But
if it is indeed true, that Aalf die under 2
years of age, and 5 of 16 under 10, agree~
ably to the 4ills, this expetation cannot be fo
much as 17 (4); and all the numbers before
given will be confiderably reduced. '
Upon the whole: I am forced to con-
clude from thefe obfervations, that the fe-
cond number I have given, or 651,580,
though fhort of the number of inhabitants
commonly fuppofed in London, is, very pro-
bably, much greater, but cannot be /Afs,
than the true number. Indeed, it is in ge-
neral evident, that in cafes of this kind num-~
bers are very much over-rated. The inge-
nious Dr. Brakenridge, 14 years ago, when
the bills were lower than they are now,
from the number of houfes, and allowing
fix to a houfe, made the number of inhabi-
tants 751,800. But his method of deter-
mining the (4) number of houfes is too pre-
‘ carious ;

(2) This may be deduced from the obfervations in the
laft Effay ; and it will be there proved, that, in reality,
this expeQation does not exceed 18,

(8) Vid. Phil. Tranfa&ions, Vol. XLVIII, p. 788.
Ina peper fubfequent to this, Dr. Brakenridge tells us,

N 3 that
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carious ; and, befides, fix to a houfe is toa
large an allowance.— Many families now
have two houfes to live in.—The magiftrates
of Norwich, in 1752, took an exact account
of both the number of houfes and indivi-
duals in that city. (4) The: number of

houfes

that in a late furvey it appeared, that in all Middlefex,
Londony Weflminfler, and Southwark, there were 87,614
houfes, of which 19,324 were cottages, and 4810 empty.
And he acknowledges, that this, if right, proves Lalen
to be much lefs populous than he had made it. See
Phil. Tranf. Vol. L, p. 471. He does not mention how
this furvey was taken ; but moft probably it muft have
been incorre&.—Mr. Maitland gives two accounts of the
number of houfes within the bills.  One carefully taken
from the books of all the parithes and precinéls belong-
ing to London ; and another taken from a particular fur-
vey in 1737, made by himfelf with incredible pains. The
firft account makes the number of houfes 85,805. The
fecond account makes it 95,968. And’ the reafon of the
difference, he obferves, is, that many landlords of fmall
places, paying all taxes, they are in the parifh books
reckoned as fo many fingle houfes, tho’ each of them
contain feveral houfes. See Mr. Maitland’s Hiftory of
London, 2d Book at the end.—This, perhaps, may be alfo
tthe reafon of the deficiencies which, I fuppofe, there mufk
be in the furvey, mentioned by Dr. Brakenridge. —It will
be obferved prefently, that the number of inhabitants in
London in 1737, was confiderably greater than it is now.

(a) Vid. Gentleman’s Magazine for 1752, and Dr.
Short’s Comparative Hiflory of the Increafe of Mankind, p. 38.
In page 58 of this laft work the author fays, that, in or-
der to be fully fatisfied about the number of perfons to
be allowed to a family, he procured the true number of
families and individuals in 14 market towns, fome of
them confiderable for trade and populoufnefs; and that
in them were 20,371 families, and 97,611 individuals,

or
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houfes was 7,139, and of individuals 36,169,
which gives nearly 5 to a houfe. Ano-
- ther

or but little more than 42 to a family. He adds, that, in
order to find the difference in this refpect between towns
of trade and country parithes, he procured, from divers
parts of the kingdom, the exa&t number of families and
individuals, in 65 country parifhes. The number of fa-
milies was 17,208 ; individuals 76,2845 or not quite 4%
to a family.—In the place I have juft referred to, in the
Gentleman’s Magazine, there is an account of the num-
ber of houfes and inbabitants in Oxford, exclufive of the
colleges ; and in Walverbampton, Coventry and Birmingham,
for 1750. The number of perfons to a boufe was, by
this account, 4% in the two former towns, and 52 in the
two latter.—Dr. Davenant, from Mr. King’s Qblervations,
gives 4%, as the number of perflons to a family for the
whole kingdom. See An Effay on the probable method of
making a people gainers by the balance of trade. From an
account taken in 1770, it appeared, that the number of
inhabitants at Leeds in Yorkfhire, was 16,380, and of fami-
lies 3,80g. In this populous and opulent town, therefore,
the number of perfons in a family, is only 4%: And the
number in each boyfe, will not be quite five, fuppofing
every fifth hoafe to contain fwe families. — From an ac-
count with which a friend at Shrew/fbury has favoured
me, it appears, that in that town, in 1750, the number
of inhabitants to a bwfe was 4L —Very exalt accounts,
of which I fhall take further notice, prove, that in the
parith of Haly-Crofs, one of the {uburbs of Shrew/bury,
and at Northampion, the fame proportion is 4% to a
houfe in the former; and 4% in the latter.—It feems,
therefore, that five perfons to a houfe is an allowance
large enough for London, and too large for England in
general. From whence it will follow, that Dr. Braken-
ridge has likewife over-rated the number of people in
England. 1n aletter to George Lewis Scotz, Efq; publifh-
ed in 1756, in the Phil. Tranf. Vol. 49, p. 877 he fays,
that he had been certainly informed, that the number of
houfes rated to the window-tzx was 690,000. The

N 4 “number

Ed
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ther method which Dr. Brakenridge took to
determine the number of inhabitants in Lon=
dorn was from the annual number of burials,
adding 2000 to the bills for omiffions, and
fuppofing a goth part to die every year. In
order to prove this to be a moderate fuppo-
fition he obferves that, according to Dr.
Halley's Obfervations, a 34th part die every
year at Breflaw. But this obfervation was
made too inadvertently. ‘The number of
annual burials there, aécording 'to Dr. Hal-
/ley’s account, was 1174, and the number of
inhabitants, as deduced by him from his
Table, was 34,000; and therefore a 29th
part died every year. Befides; any one
may find, that in reality the T'able is con-
ftructed on the fuppoﬁtion, that the whole
number born, or 1238, die every year; from

number of cottages not rated, he adds, was not accu-
rately known 5 but from the accounts given in, it appear~
ed, that they could not excecd 2c0,000; znd from thefe
data, in confequence of allowing fix to a houfe, he makes
tne number of people in England to be 5,340,000. Dr.
Brakenridge has here underrated the cottages; and the
true number of houfes in the kingdom in 1766, was
680,692, See Confiderations on the Trade and Finances of
the Kingdom, p. 97. Call them, however, a million, and
the number of people in England and ¥ ales will be four
millions and a half, allowing 4% to a boufe; and 5 mil-
hions, allowing 5 to a boufe.— The former is probably toa
large an allowance; but the latter is certainly fo. The
number of people in the kingdom may, therefore, be
ftated as probably not more than 4 millions and 2 half;
but certainly not 5 millions.— The number of people in
Scotland and Ireland, Dr. Brakenridge eftimates at 3 mil-
tions. -Seg Phil. Tranf. Vol. I.. p. 473

whence
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whence it will follow that a 28th part died
every year (2). Dr. Brakenridge, therefore,
had he attended to this, would have ftated
a 24th part as the proportion that dies in
London every year, and this would have taken
off 150,000 from the number he has given.
But even this muft be lefs than the juft pro-
ortion. For let three-fourths of all who

either die in London or migrate from it, be
fuch as have been born in London; and let
the reft be perfons who have removed to
London from the country, or from foreign
nations. ‘'The expettation of the former, it
has been thewn, cannot exceed 20 years ; and
30 years have been allowed to the latter.
One with another, then, they will have an-
expeciation of 221 years. Thatis; one of
22+ will die every year (4). And, corfe-
' quently,

(a) Care fhould be taken, in confidering Dr. Huiley's
‘Table, not to take the firft number in it, or 10c0, for fo
many juft born, 1238, he tells us, was the annual me--
dium of births, and 1000 is the number he fuppofes all
living at one year and under. It was inattention to this
that led Dr. Brakenridge to his miftake.

It will be fhewn in the 4th Effay, that the number of
the living, under 20, is given too high in this Table;
and from hence it will follow, that more than a 28th
part of the inhabitants die at Breflaw annually.

(b) The whole number of inhabitants in Rome in 1743,
was 147,476, and the annual medium of burials for three
years, from 1741 to 1743, was 6338. A 23d part, there-
fore, died every year. See a Treatife in German, on the
different degrees of human mortality in different fitua-
tions, by Sufmilch, firlt counfellor of bis Pruffian Majefty’s
Confiftory, and member of the Royal Academy of fciences -
at Berliny p. 13, ’ '
. In
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quently, fuppofing the annual recruit from
the country to be »ooo, the number of
births

In 1761, the whole number of inhabitants in the fame
town, was 157,452. [he annual medium of births, for
three years, from 1759 to 1761, was 5167 ; and of bu-
rials 7153. One in 22, therefore, died annually. See
Dr. Short’s Camparative Hiflory of the Increafe and Decreafe
of Mankind in England and feveral Countries abroad, p. 59,
60.—1In 1752, the accurate and diligent Mr. Struyk, took
particular pains to determine the number of inhabitants
in Amflerdam ; and the refult of his enquiry was, that
very probably it did not amount to 200,000. The an-
nual medium of burials for fix years, from 1747 to 1752,
was 8247. One in 24, therefore, died annually, See
Sufmilch 1bid. — At Amflerdam, there is a great number of

- Jews, and their burials are not included in the bills.
There muft, I fuppofe, be other deficiencies, and an al-
Jowance for thefe would, I doubt not, increafe the pro-
portion of inhabitants, who die annually, to one in 21
or 22.—At Diublin, in the year 1695, the number of in-
habitants was found, by an exa& furvey, to be 40,508,
(fee Philof. Tranfa&ions, N? 261). I find no account
of the annual burials juft at that time; but from 166%
to 1681, the medium had been 1613; and from 1715 to
1728 it was 2123. There can, therefore, be no mate-
rial error in fuppofing that, in 1695, it was 1800; and this
makes I in 22 to die annually. See Dr. Shor’s Compara-
tive Hiffory, p. 15, and New Qbfervations, p. 228.— The
“annual medium of burials in the parith church and cha-
pels of LEEDs, from 1754 to 1768, was 758. The num-
ber of inhabitants is 16380. See Note, p. 183. One in
213} of the inhabitants, therefore, die annually. — Thefle
facts prove that I have been too moderate in making only
1in 22}, including emigrants, to die in London annually.

. In 1631 the number of people in the ity and Lberties
of London was taken, by order of the Privy Council,
and found to be 130,178.—This account was taken five
years after a plague that had {wept off near a quarter
of the inhabitants; and when, therefore, the town be-
ing full of recruits in’ the vigour of life, the medium of

) annual

v
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Jirths 3 times 7000 or 21,000, and the Ju-
rials and migrations 28,000 (which are all
high fuppofitions ), the number of inhabi-
tants will be, 22z multiplied by 28,000, or
630,000.

I will juft mention here one other in-
ftance of exaggeration on the prefent fub-
ject.

annual burials muft have been lower than ufual, and the
births higher.  Could, therefore, the medium of annual
burials at that time, within thé walls, and in the 16
arifhes without the walls, be fettled, exclufive of thofe
who died in fuch parts of the 16 'parifhes without the
walls, as are not in the lberties, the propartion dying
annually obtained from hence might be depended on,
as lefs than the common and juft proportion. But this
medium cannot be difcovered with any accuricy. Graunt
eftimates that two-thirds of thefe 16 parithes are within
the liberties ; and, if this is right, the medium of annual
burials in the city and liberties in 1631, was 5,500, and
1 in 233 died annually; or, making a fmall allowance
for deficiencies in the bills, 1 in 22.—Mr. Maitland,
in his Hiftory of Londom, Vol. II. page 744, by a la-
borious, but too unfatisfactory, inveftigation, reduces this
proportion to 1 in 24%; and on the fuppofitions, that
this is the true proportion dying annually, at all times, in
London, and that the deficiencies in the burials (includ-
ing the burials in Marybone and Pancrafs parifhes) amount
to 3,038 annually; he determines, that the number of in-
habitants within the bills was 725,903, in the year 1737.

The number of burials not brought to account in the
bills is, probably, now much greater than either Dr.
Brakenridge or Mr. Maitland fuppofe it. I have reck-
oned it fo high as 6oo0, in order to include emigrants,
and alfo to be more fure of not falling below the truth.

It will appear in the laft Effay, with an evidence little
fhort of demonftration, that, at leaft, 1 in 20% die an-
pually in London, and that, confequently, the number of
inhabitants, if the omiflions in the burials are 6000,
cannot exceed 601,750,

Mr.
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Mr. Corbyn Morris, in his ufeful Odferva«
tions on the paft growth and prefent flate of the
¢ity of London, publithed in 1751, fuppofes
that no more than a 6oth part of the inhabi-
tants of London, who are above 20, die every
year, and from hence he concludes that the
number of inhabitants was near a million. In
this fuppofition there was an error of at leaft
one half. According to Dr. Halley’'s Table,
it has been thewn, that a 34th part of all at
20 and upwards, die every year at Breflaw.
In London, a 29th part, according to Mr.
Simpfor’s Table, and alfo according to all
other Tables of London Obfervations. And
in Scotland it has been found for many years,
that, of 974 minifters and profeflors whofe
ages are 27 and upwards, a 33d part have
dled every year. Had, therefore, Mr. Morris
ftated a 3oth part of all above 20 as dying
annually in London, he would have gone be-
yond the truth, and his conclufion Would
have been 400,000 lefs than it is.
 Dr. Brakenridge obferved, that the num-
ber of inhabitants, at the time he calculat-
ed, was 127,000 lefs than it had been. The
bills have lately advanced a little, but fill
they are much below what they were from
1717 to 1743. The medium of the annual
births, for 20 years, from 1716 to 1736, was
18,000, and of buruals 26,529 ; and, by cal-
culating from hence on all the fame fuppo-

fitions-with thofe, which made 651,580 to
6 be
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be the prefent number of inhabitants in Lon-
don, it will be found that the number then
was 735,840, or 84,260 greater than the
number at prefent. London, therefore, for
the laft 30 years, has been decreafing ; and
though now it is increafing again, yet there
is reafon to think that the additions lately
made to the number of buildings round it,
are owing, chiefly to the increafe of luxury,
and the inhabitants requiring more room to
live upon (a).

It thould be remembered, that the hum-
ber of inhabitants in Lozdon is now {fo much
lefs as I have made it, than it was 4o years

(a) The medium of annual burials in the g7 parifhes
within the walls was,

From 16355 to 1664, _— 3264
From 1680 to 1690, _— 3139
From 1730 to 1740, e 2316
From 1758 to 1768, 1620

This account proves, that though, fince 1655, Londom
has doubled its inhabitants, yet, within the walls, they
have decreafed ; and fo rapidly for the laft 30 years as to
be now reduced to one half.—The like may be obferved
of the 17 parifbes immediately without the walls. Since
1730, thefe parifhes have been decreafing fo faft, that
the annual burialsin them have funk from 8,672 to 5,432,
and are now lower than they were before the year 1660.
In Weftminfler, on the contrary, and the 23 out-parifhes
in Middiefex and Surrey, the annual burials have fince 1660
advanced from about 4000 to 16,000. Thefe faéts
prove, that the inhabitants of London are now much lefs
crowded together than they were. It appears, in parti-
cular, that within the walls the inhabitants take as much
room to live upon as double their number did formerly..
—T'he very fame conclufions may be drawn from an exa-
mination of the chriffenings.

ago,
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ago, on the fuppofition, that the proportior
of the omiffions in the 47¢hs to thofe in the
burials; was the fame then that it Is now:
But it appears that this is not the fa&t.—From
1728; (the year when the ages of the dead
were firft given in the 42/} to 1742, near five-
fixths of thofe who were born died under 10;
according to the bills, From 1742 to 1752
three quarters: And ever fince. 1752, this
proportion has ftood nearly as it is now, or
at fomewhat more than two-thirds: The
omiffions in the births, therefore; compared
with thofe in the burials, were greater former-
ly; and this muft render the difference be-
tween the number of inhabitants now and
formerly fomewhat lefs confiderable than it
may {feem to be from the face of the bills.
One reafon, why the proportion of the a-
mounts of the births and burials in the bills;
comes now nearer than it did, to the true pro<
portion, may, perhaps, be, that the number
of Diflenters is leflened. The Foundling
Hofpital alfo may have contributed a little to
this event, by leflening the number given in
the bills as having dicd under 10, without
taking off any from the dirzhs ; for all that
die in this hofpital are buried at Pancrafs
church, which is not within the Z#ls. See
the preface to a collection of the yearly bills
of mortality from 1657 to 1758 inclufive,
P 15 ’

n

I wilt



the State of London, Population, &c. 191

I will add, that it is probable that Londom
is now become lefs fatal to children than it
was; and that this is a further circumftance
which muft reduce the difference I have
mentioned ; and which is likewife neceflary
to be joined to the greater deficiencies in-the
births, in order to account for the very fmall
proportion of children who furvived 10 years
of age, during the two firft of the periods I
have {pecified.—Since. 1752, London has been
thrown more open. The cuftom of keep-
ing country-houfes, and of fending children
to be nurfed in the country, has prevailed
more. But, particularly, the deftructive ufe

of {pirituous liquors among the poor has been
checked.

. I have thewn that in London, even in its
prefent ftate, and according to the moft mo--
derate computation, half the number born
die under #hree years of age. But it appears
from Graunt’s (a) accurate account of the
births, weddings, and burials in three coun-
try parithes for go years; and alfo, from Dr.
Short’s collection of obfervations in his Com-
parative Hyftory, and his Treatife entitled,
New Qbfervations on Town and Country Bills

(@) See Natural and Political Obfervations on the Bills of
Mortality, by Capt. Fobn Graunt, ¥. R. S.—See alfo Mr.
Derbam’s Phifica-Theolagy, p. 174, where it appears, that-
1n the parith of Aynho in Northamptonfvire, tho’ the births
had been, for 118 years, to the marriages as 6 to 1 ; yet
the fzrials had been to the marriages only as 32 to 1.

of
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of Mortality ; that in country villages and
parithes, the major part live to mature age;
and even to marry. :

In the parith of Holy-Crofs (a), in Salop,
it appears from a curious regifter, which has
been kept by the Rev. Mr. Gorfuch, the vi+
car, that, of 655 who have died there at all

ages for the laft 20 years, 321, or near one

half, have lived to 30 years of age: And, by
forming a Table of Obfervations from this

() This parifh contains in it a village which is a part
of the {fuburbs of Shrew/fbury. It confifts of 1400 acres
of arable and pafture land ; befides 300 acres taken up
by houfes and gardens. It'is fix miles in circumference§
half of which lies along the banks of the river Severn.—
I'mention thefe particulars to fhew, that it may be reck-
oned a country parifh ; tho’, perhaps, not perfectly fo, on
account of its nearnefs to Shrew/oury.— T he chriftenings
in it exceed the burials a little; and the number of in-
habitants (moitly labouring people) has, for the laft 20
years, kept nearly to 1050, without any confiderable in-
creafe.—The regifter of this parifh, from 1756 to 1760,
has been publithed in the L1Id volume of the Philofophical
Tranfaclions, Part 1. Art. 25. And a continuation of it
from 1760 to 1770, has, been lately communicated and
read to the Royal Society. It is to be withed, that more
fuch accounts, fpecifying, as this does, the males and
females dying at all ages, were kept in different fituations,
“This is the only one that I have ever heard of in this
kingdom. It is kept with particular care and accuracy
by Mr. Gorfuch; and furnifhes very ufeful data for deters
mining the difference in value between town and coun-
try lives.—]It deferves to be mentioned particularly, thag
no foreigners or_flrangers, who happen todie in this parifh,
or who may be brought into it to be buried, are entered
into the regifter: Nor are any of the fixed inhabitants
omitted, tho' carried out to be buried,

regifter,
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tegifter, in the manner which will be de-
fcribed in the laft Effay, I find that a child
juft born in this parifh has an expectation of
33 years; and that in general, under the age
of 5o, the expefiations of lives here exceed
thofe in London, in the proportion of about
4 to 3.—So great is the difference; efpecially
to children, between living in great towns
and in the country.—But nothing can place
this obfervation in a more ftriking hight, than
the account given by Dr. Thomas Heberden,
and publithed in the Philofophical Tran{-
altions (Vol. LVIIL. p. 461), of the increafé
and mortality of the inbabitants of the tfland of
Madeira. In this ifland, it feems, the wed-
dings have been to the births, for 8 years,
from 1759 to 1766, as 10.t0 46.8; and to
the burials, as 10 to 27.5, or g to6 24.75.
Double thefe proportions, therefore, or the
proportion of 20 to 46.8; and of 18 to 24.7 5,
are the proportions of the number marrying
annually, to the number born and the number
dying. Let 1 marriagein 3 bea 2d or (2) 3d
martiage on the fide of either the man or the
woman ; or, in other words, let one in fix of
all that marry be widvws and widowers; and
9 marriages will imply 15 perfons who
have grown up to maturity, and lived to

(a) This proportion is taken from fa&.—In all Pome-
tania, during g years, from 1748 to 1756, the number of
perfons who married was 56,956 3 and of thefe, 10,586,

were widows and widowers.  Sufmilh’s Works, Vol. L
‘Tables, p. g8.

O marry
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inarry once or oftener; and the proportion
of the number marrying annually the firft
time, to the number dying annually, will
be 15 to 24.75, or 3 to 5. It may feem to
follow from hence, that in this ifland three
fifths of thofe who die have been married ;
and, confequently, that only two fifths of the
inhabitants die in childhood and celibacy;
and this would be a juft conclufion were
there no increafe, or had the births and bu-
rials been equal. But it muft be remem-
bered, that the general effe¢t of an increafe
while it is going on in a country, is'to ren-
der the proportion of perfons marrying an-
nually, to the annual deaths, greaser, and to
the annual births /s, than the true propor-
tion marrying, out of any given number
born. This proportion generally lies be-
tween the other two proportions, but always
neareft to the firlt (2); and, in the prefent
cale, it cannot be fo little as one half.

In

(#) In a country where there is no increafe or de-
ereafe of the inhabitants, and where alfo life, in its firfk
periods, is fo ftable, and marriage fo much encouraged,
as that half of all whoare born live to be married, the gx-
nual births and burials muft be equal, and alfo quadruple
the number of weddings, after allowing for 2d and 3d
marriages. Suppofe in thefe circumftances (every thing
elfe remaining the fame) the probabilities of life, during its
firft ftages, to be improved. In this cafe, more than half
the born will live to be married, and an increafe will take
place. The births will exceed the burials, and both falk
below guadruple the weddings; or, which is the fame,
below double the number annually married.—Suppofe
next (the probabilities of life and the encouragement to mar-

riage
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In Londomn, then, balf all that are born die
#nder three years of age; and in Madeird
| above

yiagé remaining the fame) the prolificknefs only of the
marridges to be improved. Ifi this cafe it is plain, that
an increafe alfo will take place; but the annual births and
burials, inftead of being lefs, will now both rife above.
quadruple the weddings ; and therefore the proportion of
the born to that part of the born who marry (being by
fuppofition two to one) will be lefs than the proportion
of either the annual births or the annual burials, to the
number marrying annially.—iSuppofe again (the encourage-
ment to marriage remaining the fame) that the probabilitics
of life and the prolificknefs of marriages are both improved.
In this cafe; a more rapid increafe will take place, or a
greater excefs of the births above the burials ; but at the
fame time they will keep nearer to guadruple the wed-
dings, than if the latter eaufe only had operated, and
produced thie fame jncreafe. —I fthould be too minute and
tedious, were I to explain thefe obfervations at large. It
follows from them, that,; in every country or fituation
where, for a courfe of years, the burials have been either
equal to or lefs than the births, and both under quadruple
the marriages ; and alfo that; wherever the burials are
Iefs than quadruple the annual marriages, and at the fame
time the births greaier, there the major part of all that
are boin live to marry.,

I have thewn how the allowance is to be made for 2d'
ind 3d marriages. Very wrong conclufions will be drawn
if this allowance is not made. But it is; in part, com-
penfated by the natural children which are included in
the births, and which raife the proportion of the births
to the weddings higher than it ought to be, and there-
fore bring it nearer to the true proportion of thé numbet
born anrually, to thofe who marry annually; after de-
dulting thofe who marry a 2d or 3d time.. .

In drawing conclufions from the proportion of annual
births and Burials, in different fituations, fome writers
on the increafe of mankind, have not given due attentiorf
to the difference in thefe proportions, arifing from the

O2 different
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above half live to be married. Agreeably
to this, it appears alfo from the account &
have referred to, that the expedfation of a
child juft born in Madeird is about 39 years ;
or more than double the expettation of a
child juft born in London. For the number
of inhabitants was found, by a furvey made
in the beginning of the year 1767, to be
64,614. 'The annual medium of burials
had been, for eight years, 1293; of Jirths
2201. The number of inhabitants, divided
by the annual medium of burials, gives
49.89; or the expeftation nearly of a child
juft born, fuppofing the births had been
1293, and conftantly equal to the burial,
the number of inhabitants remaining the
fame. And the fame number, divided by
the annual medium of birzbs, gives 29.35 5
or the expectation of a child juft born, fup-
pofing the burials 2201, the number of births
and of inhabitants remaining the fame. And

different circumftances of increafe or decreafe among a
people. One inftance of this I have now mentioned ;
and one further inftance of it is neceffary to be mentioned.
“Fhe proportion of annual births to weddings has been
confidered as giving the true number of children derived
from each marriage, taking all marriages one with ano-
ther. But this is true only when, for many years, the
births and burials have kept nearly equal.  Where
there is an excefs of the births occafioning an increafe,
the proportion of annual births to weddings muft be lefs
than the proportion of children derived fiom each mar-
riage ; and the contrary muft take place where there is a
decieafe.

the
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the true expectation of life muft be fome-
where near the mean between 49.8¢9 and

29.35-

Again: A goth part of the inhabitants of
Madeira, it appears, die annually. In Lon-
don, 1 have fhewn, that above twice this
proportion dies annually In fmaller towns
a fmaller proportion dies; and the births alfo
come nearer to the burials. In general; there
feems reafon to think that in towns (allow-
ing for particular advantages of fituation,
trade, police, cleanlinefs, and opennefs,
which fome towns may have,) the excefs of
the burials above the births and the annual
deaths, are more or lefs as the towns are
greater-or {maller. In London itfelf, about
160 years ago, ‘when it was fcarcely a fourth
of its prefent bulk, the births were much
nearer to the burials, than they are now.
But in country parifhes and villages the births
almoft always exceed the burials; and I be-
lieve it feldom happens that {o many as a
goth, or more than a goth part of the in-
habitants, die annually (2). In the four

- provinces

(4) In the year 1733, a furvey was taken of the in-
habitants of the parith of Stoke-Damerel in Devonfhire,
and the number of men, women, and children was found
to be 3361.—The c/nﬁenmgs for the year were 122—
the weddings 28—burials b2. —No more, therefore, than
the 54th part of the inhabitants died in the year,—In part
of this year an epidemical fever prevailed in the parifh.

See Martyn’s Abridgment of the Philof. Tranfattions, vol.
O3 | IX

>
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provinces of New-England there is a very
rapid increafe of the inhabitants; but, not-
withftanding this, at Boffon, the capital, the
inhabitants would decreafe were. there no
fupply from the country : for, if the account
I have feen is juft, from 1731 to 1762, the
burials all along exceeded the births (z).
So remarkably do towns, in confequence of
their unfavourablenefs to health, and the

IX. p. 325.—According to Graunt’s account of a parith
In Hampfbire, not reckoned, he fays, remarkably health-
ful, a soth part of the inhabitants had died annually for
6o years. Natural and political Obferyations, &c. Chap.
Xl

In 1098 country parifhes, mentioned by Sufmilch, the
annual average of deaths, for fix years, ending in 1749,
was 5255. The number of inhabitants was 225,357.
One, therefore, in 43 died annually.—In 106 othexn
parifhes, mentioned by ham, this proportion was 1 in 50.
—In the Dukedom of Wurtemberg, the inhabitants, he
fays, are numbered every year; and from the average of
five years, ending in 1754, it appeared that, taking the
towns and country together, 1 in 32 died annuaily.—
In another province, which he mentions, confifting of
635,998 inhabitants, 1 in”33 died annually. From thefe
falts he concludes, that, taking a whole country in grafi,
including all cities and villages, mankind enjoy among
-them about 32 or 33 years each of exiftence. And this,
very probably, may not be far from the truth in the pre-
fent ftate of moft of the kingdoms of Europe. And it will
follow, that a child born in a country parifh or village,
has, at leaft, an expectation of 36 or 37 years; fuppofing
the proportion of country to tews inhabitants to be as 3.
to 1 ; which, I think, this ingenious writer’s obfervations
prove to be nearly the cafe in Pomerania, Brandenburgh,
and fome other kingdoms. ’

(a) See a particular account of the births and burials
in this town from 1731 to 1752 in the Gentleman’s. Ma-

gazine for 1753, p- 413.
I | + luxury
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tuxury which generally prevails in them,
check the increafe of countries.

Healthfulnefs and Prolificknefs are, pro-
bably, caufes of increafe feldom f{eparated.
In conformity to this obfervation, it appears
from comparing the births and weddings,
in countries and towns where regifters of
them have been kept, that in the former,
marriages, one with another, feldom produce
lefs than four children each; generally be-
tween four and five, and fometimes above
five. But in towns {eldom above four; ge-
nerally between three and four ; and {ome-
times under three (2).

I have fometimes heard the great num-
ber of old people in London mentioned,
to prove its favourablenefs to health and
long life. But no obfervation can be more
erroneous. There ought, in reality, to be
more old people in London, in proportion to
the number of inhabitants, than in any
{fmaller towns ; becaufe at leaft one quarter
of its inhabitants are perfons who come  in-~

(2) Any one may fee what evidence there is for this,
by confulting Dr, §/sr2’s two books already quoted, and
the Abridgment of the Philofsphical Tranfactions, Vol. VIi
part iv. p. 46, and Graunt’s account already quoted, of the
births, weddings and burials in three country parifhes for
90 years; compared with {imilar accounts in towns, In
confidering thefe accounts, it fhould not be forsotten
that allowances muft be made for the different circum-
ftances of increafe or decreafe in a place, agreeably to
the obfervation at the end of the note in page 194.

04 ’ to
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to it, from the country, in the moft robuft
part of life, and with a much greater proba-
bility of attaining to old age, than if they had
come 'into it in the weaknefs of infancy,
But, notwithftanding this advantage, there
are much fewer perfons who attain to great
ages in London, than in moft other places
where obfervations have been made.— At
Breflaw it appears, by Dr. Halley's Table,
that 41 of 1238 born, or 2 joth part, live
to be 8o years of age.—In the parith of
All-faints, in Northampton, an account has
been kept ever fince 1733 of the ages at
which the inhabitants die ; and I find that
a 22d part die there turned of 8o. At Nor-
wich a hike account has been kept; and it ap-
pears, that for the laft 30 years, a 277th part of
the inhabitants have died, turned of the fame
age.—According to Mr. Ker/Jeboom’s Table of
Obfervations, publifhed at the end of the laft
edition of Mr. De Moivre's Treatife on the
Dodtrine of Chances, a 1425 part of all that are
born live to 8o.—And in the parith of Holy-
Crofs, already mentioned p. 183 and p. 192,
the eleventh part of the inhabitants live to
80 (a).——But in London, for 30 years, ending

at

(a) This, however, will appear itfelf inconfiderable,
when compared with the following account: ¢ In 1761
¢¢ the burials in the diftrict of Chriffianna, in Norway,
¢ amounted to 6,29, and the chriftenings to 11,024.
$¢ Among thofe who died, 394, or 1 in 18, had livedto
¢ the age of 9o; 63 to the 4ge of 100, and feven to the

’ ¢ age
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at the year 1768, only 25 of every 1000,
who have died, or a goth part, have lived
to this age ; which may be eafily difcovered,
by dividing the fum of all who have died
during thefe years at all ages, by the fum of
all who have died above 8o.

Among the peculiar evils to which great
towns are fubje@, I might further mention
the PLacue. Before the year 1666, this
dreadful calamity laid London almoft wafte
once in every 15 or 20 years; and there is
no reafon to think, that it was not generally
bred within itfelf. A moft happy alteration
has taken place; which, perhaps, in part is
owing to the greater advantages of cleanli-
nefs and opennefs, which London has enjoyed
fince it was rebuilt; and which lately have
been very wifely improved.

The fa&s I have now taken notice of are
fo important that, I think, they deferve more
attention than has been hitherto beftowed
upon them. Every one knows that the
ftrength of a ftate confifts in the number of
people. The encouragement of population,
therefore, ought to be one of the firft ob-
je&ts of policy in every {tate; and fome of

¢ age of 10r.—In the diocefe of Bergen, the perfons

¢¢ who died amounted only to 2,580, of whom 18 lived

¢ to the age of 100; one woman to the age of 104, and
¢ another woman to the age of 108.”

See the Annual Regifter for 1761, p. 19T,

6 the
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the worft enemies of population are the lux-
ury, the licentioufnefs, and debility produced
and propagated by great towns.

I have obferved that London is now (a)
increafing. "But it appears that, in truth,
this is an event more to be dreaded than de-
fired. 'The more London increafes, the more
the reft of the kingdom muft be deferted ;
the fewer hands muft be left for_agriculture;
and, confequently, the lefs muft be the plen-
ty, and the higher the price of all the means
of fubfiftence.—Moderate towns,. being feats
of refinement, emulation, and arts, may be
public advantages. But grear towns, long
before they grow to half the bulk of London,
become checks on population of too hurtful
2 nature, nurferies of debauchery and volup-
tuoufnefs ; and, in many refpeéls, greater
evils than can be compenfated by any ad-
vantages (4).

(2) This increafe is greater than the bills thew, on
account of the omiffion in them of the two parithes which
have been moft increaled by new buildings; 1 mean Aary-
bone and Pancrafs parifhes.  The former of thefe parifhes
is, I fuppofe, now one of the largeft in London.

(%) The mean annual births, weddings, and burials in
the following towns, for fome of the laft years, have be¢n

nearly.
’ Births. Weddings. Burials.

At Paris, — 10,100 -— 4,400 — 10,400
Vienna, -— 5,600 -— — 6,800
Amfterdam,— 4,600 — 2,400 — 8,000
Copenhagen, — 2,700 ~— 886 — 3,300
Berlin, for 5

years, c“d'} 3,855 — 980 — 5,054
ingat 1759 ) :

Dr,
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Dr. Heberden obferves that, in Madeira,
the inhabitants double their own number in
84 years. But this (as you, Sir, well know)
is a very flow increafe, compared with that
which takes place among our colonies in
AMmEeRricAa. In the back fettlements, where
the inhabitants apply themfelves entircly to
agriculture, and luxury is not known, they
double their own number in 15 years; and
all thro’ the northern colonies, in 25 years ().
This is an inftance of increafe {o rapid, as to
have fcarcely any parallel. The births in
thefe countries muft exceed the burials
much more than in Madeira; and a greater
proportion of the born muft reach maturi-
ty.—In 1738, the number of inhabitants in
New Ferfey was taken by order of the go-
vernment, and found to be 47,369. Seven
years afterwards, the number of inhabitants
was again taken; and found to be increafed,
by procreation only, above 14,000; and very
near one balf of the inhabitants were found
to be under (4) 16 years of age. In 22 years,
therefore, they muft have doubled their own
npumber, and the births muft have exceeded

(a) See a difcourfe on Chriftian Union, by Dr. Styls,
Boflon, 1761, p. 103. 109, &c. —See alfo, The Intereft of
Great Britain confidered with regard to her Colonies, together
with Obfervations concerning the increafe of mankind, peopling
of countries, &c. p. 35. 2d edit. London, 1761. i

(8) According to Dr. Halley’s Table, the number of
the living under 16, is but a third of all the living at all

#8€3%
) the
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the burials 2000 annually. As the increafe
here is much quicker than in Madeira, we
may be {ure that a fmaller proportion of the
inhabitants muft die annually. Let us,
however, fuppofe it the fame, or a soth part.
This will make the annual burials to have
been, during thefe feven years, 1ooo; and
the annual births 3000; or an 18th part of
the inhabitants. —Similar obfervations may
be made on the much quicker increafe in
Rbode Ifland, as related in the preface to the
Colleétion of the London Bills of Mortality ; and
alfo in the valuable pamphlet, laft quoted, on
the Intereft of Great Britain with regard to ber
Colonies, p. 36.—What a prodigious differ-
ence muft there be, between the vigour and
the happinefs of human life in fuch fituati-
ons, and in fuch a place as London 2— The
original number of perfons who, in 1643,
had fettled in New-England, was 21,2.00
Ever fince, it is reckoned, that more have
Ieft them than have gone to them (z). In
the year 1760, they were increafed to half a
million. They have, therefore, all along
doubled their own number in 25 years. And
if they continue to increafe at the fame rate,
they will, 70 years hence, in New-England
alone, be four millions; and in all North
America, above twice the number of inhabit~

(@) See Dr. Styles’s pamphlet juft quoted, p, 110, &c.

ants
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ants in Great Britain (2).~—~But I am wan-
dering from my purpofe in this letter. The
point

(4) The rate of increafe, fuppofing the procreative
powers the fame, depends on two caufes : The ¢ encou-
¢ ragement to marriage ;" and the ¢ expectation of a child
¢ juft born.” When one of thefe is given, the increafe
will be always in proportion to the other, That is; As
much greater or lefs as the ratio is of the numbers who
reach maturity, and of thofe who marry, to the number
born, fo much guicker or flower will be the increafe.—Let
us fuppofe the operation of thefe caufes fuch, as to produce
an annual excefs of the éirths above the burials, equal to a
36th part of the whole number of inhabitants. It may
feem to follow from hence, that the inhabitants would
double their own number in 36 years; and thus fome
have calculated. But the truth is, that they would dou-
ble their own number in much lefs time. Every addition
to the number of inhabitants from the births, produces a
proportionably greater number of births, and a greater
excefs of thefe above the burials; and if we fuppofe the
excefs to increafe annually at the fame rate with the in-
habitants, or {o as to preferve the ratio of it to the num-
ber of inhabitants always the fame, and call this ratio

-I;, the period of doubling will be, the guotient produced

by dividing the logarithm of 2, by the difference between
the logarithms of » 4+ 1 and r; as might be eafily de-
monftrated. In the prefent cafe, » being 36, and r + 1
being 37, the period of doubling comes out 25 years, If
r is taken equal to 22, the period of doubling will be 15
years.—But it is certain that this ratio may, in many
fituations, be greater than . ; and, inftead of remaining
the {ame, or becoming lefs, it may increafe, the confe-
quence of which will be, that the period of doubling will
be fhorter than this rule gives it.— According to Dr,
Halley’s Table, the number of perfons between 20 and
42 years of age is a third part of the whole number living
at all ages. The prolific part, therefore, of a country
may very well be a 4th of the whole number of inhabit-

ants 3
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point I had chiefly in view was, the prefent
ftate of London as to healthfulnefs, number
‘ of

tants; and fuppofing four of thefe, or every other mars
riage between perfons all under 42, to produce ore birth
every year, the annual number of births will be a 16th
part of the whole number of people. And, thereforey
fuppofing the burials to be a 48th part, the annual excefs
of the births above the burials will be a 24th part, and the
period of doubling 17 years.—The number of inhabi-
tants in New-England was, as I have faid from Dr. Styles’s
pamphlet, half a million in 1760. If they have gone on
increafing at the fame rate ever. fince, they muft be now
640,000 ; and it feems to appear that in fact they are now
more than this number. For, fince writing the above
obfervations, I have feen a particular account, grounded
chiefly on furveys lately taken with a view to taxationg
and for other purpofes, of the numbef of males; betweeni
16 and 60, in the four provinces. According to this ac-
count, the number of fuch males is 218,0c0. The
whole number of people, therefore, between 16 and 60y
‘muft be nearly 436,000. In order to be more fure of
avoiding excefs, I will call them only 400,000, In Dr.
Halley's Table the proportion of all the living under 16
and zbove 60, to the reft of the living, is ¥13.33 to 20;
and this will make the number of people now living in
the four provinces of New- England to be 666,000. But
on account of the rapid increale, this proportion muft be
confiderably greater in New- England, than that given by
Dr. Halley's Table. In New-Ferfey, I have faid the num-
ber of people under 16, was found to be almoft equal to
the number above 16. Suppofe, however, that in New-
England, where the increafe is flower, the proportion I
have mentioned is only 16 to 203 and then the whole
number of people will be 720,000.

.. Fcannot conclude this note without adding a remark to
remove an objection which may occur to fome in readin
Br. Heberden'’s account of Madeira, to which I have re-
ferred. In that account 5945 is given as the number of
children under feven in the ifland, at the beginning of the

yeay
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of inhabitants, and its influence on popula-
tion. The obfervations I have made may,
perhaps, help to thew, how the moft is to be
made of the lights afforded by the London
bills ; and ferve as a fpecimen of the proper
method of calculating from them. It is in-
deed extremely to be wifthed, that they were
lefs imperfe¢t than they are, and extended
further. More parithes round Londor might
be taken into them; and, by an eafy im-
provement in the parith regifters now kept,
they might be extended through all the pa-
rithes and towns in the kingdom. The ad-
vantages arifing from hence would be very
confiderable. It would give the precife law
according to which human life waftes in its
different ftages ; and thus fupply the neceflary
data for computing accurately the values of
all ffe-annuities and reverfions. It would,
likewife, thew the different degrees of health-
fulnefs of different fituations, mark the pro-
grefs of population from year to year, keep
always in view the number of people in the
kingdom, and, in many other refpects, fur-

year 1767. 'Fhe medium of annual bitths, for eighe
years, had been 2201; of burials 1293. In fix years,
therefore, 13,206 muft have been born; and if, at the
end of fix years, no more than 5945 of thefe were alive,
¥210 muft have died every year. That is; almoft all
the burials in the ifland, for fix years, muft have been
burials of children under feven years of age. This is
plainly incredible ; and, therefore, it feems certain, that
the number of children under feven years of age muft,
through fome miftake, be given, in that account, 300¢
or 4000 too little,

nifly
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nifh inftruction of the greateft importance ta
the ftate. Mr. De Moivre, at the end of his
book on the Docrine of Chances, has re=
commended a general regulation of this kind;
and obferved, particularly, that at leaft it is
to be withed, that an account was taken, at
proper intervals, of all the living in the kmg—
dom, with their ages and occupations;
which would, in fome degree, anfwer moft
of the purpofes I have mentioned.-— But,
dear Sir, I am f{enfible it is high time to
finith thefe remarks. I have been carried in
them far beyond the limits I at firft intend-
ed. I always think with pleafure and grati-
tude of your friendfhip. The world owes
to you many important difcoveries ; and your
name muft live as long as there is any know-
ledge of phllo(ophy among mankind. That
you may ever enjoy all that can make you
moft happy, is the fincere with of,

S1iRr,
Your much obliged,

and very humble fervant,

Newington-Green,

April 3, 1769. Ricuarp PRICE,

POST-
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POSTSCRIPT.

AT Edinburgh, bills of mortality, of the
fame kind with thofe in London, have
been kept for many years. T have, fince
the foregoing letter was written, examined
thefe bills, and formed a Table of Obferva-
tions from them, as I found them for a period
of 20 years, beginning in 1739, and ending in
1758.— As this is a town of moderate bulk,
and feems to have a particular advantage of
fituation; I expe@ed to find the probabilis
ties of life in it, nearly the fame with thofe
at Breflaw, Northampton and Norwich; but I
have been furprized to obferve, that this is
not the cafe. During the period I have men=
tioned, only one in 42 of all who died at
Edinburgh, reached 8o years of age; which is
a {maller proportion than attains to the fame
age in London. See p.201.—In general; it
appears, that the probabilities of life in this
town are much the fame, thro’ all the ftages
of life, with thofe in Londsn, the chief diffe-
rence being, that after 30, they are rather
lower at Edinburgh.—It 1s not difficult to ac-
count for this. It affords, I think, a ftrik-
ing proof of the pernicious effe@s arifing
from uncleanlinefs, and crouding together
on one {pot too many inhabitants. At
Edindurgh, Mr. Maitland {ays, < the build-
‘¢ ings, elfewhere called Aoufes, arc denomi-

P ¢ nated
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¢ nated /ands ; and the apartments, in other
¢ places named flories, here called hboufes, are
¢ {o many- frecholds inhabited by different
¢« families ; whereby the houfes are fo ex-
“ ceflively crouded with people, that the
¢« inhabitants of this city may be juftly pre-
¢ fumed to be more numerous than thofe of
‘¢ {fome towns of #riple its dimenfions.” - See
- Maitland’s Hiftory of Edinburgh, p. 140.

In the year 1748, the whole number of
apartments or families in the city and liberties
of Edinburgh, was go64. This Mr. Ma-
land mentions as the refult of particular éxa-
mination, and undoubtedly right. 5. p. 217,
218. ——In 1743, an accurate account was
taken, by the defire of this writer, of the
number of families and mbaén‘zszs in the pa-
rith of St. Cuthbert. I6. p.171. The number
of families was 2370, and of inbabitants at all
ages, 9731. The proportion, therefore, of
inhabitants to families,. was 4+ to 1; and,
fuppofing this the true proportion for the
whole town, the number of inhabitants will
be 4+% multxphed by 9064, or 37,162.—
The yearly medium of deaths in the town’
and liberties for eight years, from 1741 to
1748, was 1783. Ib. p. 220 and 222. And,
confequently, oze in 20% died annually.
~ Mr. Matland, tho’ poﬁbﬂéd of the data
from which thefe conclufions neceffarily fol-
lowed, has made the number of inhabitants
50,120, in confequence of a difpofition to

exag-
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exaggerate in thefe matters, and of afluming;
without any reafon, a 28th part of the inha-=
bitants as dying annually. ,

In page 220, he exprefles much furprize
at finding, that the number of males in this
town was lefs than the number of females,
in the proportion of 3 to 4. But this'is by
no means peculiar.to Edinburgh. ‘

All T have been faying muft be underftood
of the ftate of Edinburgh, before the year
1758.  The bills, for the laft 12 years, have
been fo irregular, and fo different from the
fame bills for the preceding years, and from
all other bills, that I cannot give them any
credit. Either fome particular incorreétnefs
has crept into the method of keeping them ;
or there has been fome cliange in the ftate
of the town which renders them of no ufe.
Probably the former is the truth.

From the note in p. 203, it appeats, that
the chriftenings and burials at PaRr1s, come
very near to equality. This once led me t6
fufpe@, that there muft be fome particular
fingularity in the ftate of Parzs, which ren-
dered it much lefs prejudicial to health and
population than great towns eommonly are.
But better information has lately obliged me
to entertain very different fentiments.—The
difference between the births and burials at
-Paris, 13 much greater than the bills thew,
“ Children here are baptized the inftant
“ they are born; and, in a day or two af-

Pa ¢ terwards,
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terwards, it is the cuftom to fend them to
the adjacent villages to be nurfed. A
great number therefore, of the infants born
at Paris, die in the country, and thefe
appear only in the regifter of chriften-
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ings. See a book entitled the Police

of France, page 127. And Buffor’s Natural
Hiftory, Tom. II. jat the end.— ¢ All the
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children alfo received into the Foundhng-
Hofpital, are immediately fent to be nurf-
ed in the eountry, at a diftance from Paris,
where they remain g or 6 years; at the end
of which time they are brought again to
Paris, the boys to be placed in the {uburbs
of St. Antoine, and the girls at Salpetriere,
to be further maintained ’till they arrive at
the age of twelve years.” Police of France,
81.—The following paflage in the fame

writer, containing a further account of this
Hofpital, is important ; and, therefore, tho’
long, I cannot help tranfcribing it,—<¢ Let
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us {uppofe, that out of 4000 children an-
nually carried into the country, two thirds
may die, during the five years they are
deftined to remain at nurfe; fo that only
1333 would conftantly be the annual
number fent back to. Paris; who, bein
kept at the two Hofpitals St. Antoine and
Salpetriere juft mentioned, ’till they are 12,
and iucceeded by a like number each year,
the total number compofed of all brought
in the {ucceffive years, would muke the
conftant refting ftock to ameunt to 9331.
“ But
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But of thefe we will fuppofe a sth part
to die every year. Yet even then the
conftant refting ftock of children ought to
be 7465s. How greatly then muft we be
furprized to find, by the authentic account
taken from their own books, only 640
boys in the college of St. Anroine, and not
more than 6oo girls at the Salpetricre ;
fo that the refting {tock of returned found-
lings appears to be no more than 1240,
whichbeingdedulted from 746 5, will make
the difference in the deficiencies 6223.
What then becomes of thefe ?— Are they
reclaimed by their parents ?— Or do they
perith for want of care ? —In anfwer to
which queftions it was explained to me;
that as many of the lower clafs of people
were induced to marry, in order to be ex-
cufed from ferving in the militia ; fo when
thefe have children, which they are un-
able tomaintain, they ufually fend them to
this hofpital; which, therefore, muft be
looked upon, as not cnly a charity for the
care of expofed and deferted childrenwhofe
parents are unknown, but alfo as a public
nurfery for the {uftenance .of the children
of poor people, who, tho’ regiftered at the
office, are often reclaimed from their coun-
try nurfes by their parents. This accounts,
in fome meafure, for the {imall ftock of
children brought back to the hofpital at
Paris.~The further difference is fufpected

P 3 “ to
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* to be owing to the infufficient nourithment
“ they receive; as this particular charity, as
¢ well as the General Hofpital, adopts that
¢ prepofterous method of taking in an un-
¢ limited number, while there 1s only a li=
¢ mited income for- their fubfiftence.” Ib;
page 33.

- Thefe fa&s prove, that, at the fame time
that the regifter of chriffenings at Paris muft
be full, the regifter of burzzl/s muft be very
deficient, Let the deficiencies be reckoned
at 4700; and, confequently, the annual
burials at 24,100, The annual average of
weddings, given in p. 203, is 44c0; and,
therefore, the number of perfons who marry
annually muft be §8o0. Deduct a 6th part (4)
for widews and widowers; and 7134 will be
the number of virgins and batchelors marrying
annually.—The difference between the chrif-
tenings and burials is 5000 ; which, there:
fore, is the number of annual recruits from
the country. Thefe, in general, muft be
perfons in mature life. Suppofe 3300 of them
to marry after [ettling at Paris. Then, 7134
leflened by 5300, or 3834, will be the num-
ber of perfons born.at Paris who grow up tad
marry ; and 15,266, or four fifths of all who
are born at Paris, will be the number dying
annually in childhood and celibacy.

" The fuppoﬁtions on which I have made
this computation feem moderate ; but if any

(#) Vid. Note, page 193.
2 ong
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one thinks otherwife, he may make the {fame
calculation on' any other fuppofitions.

The births at Pars are above four times
the weddings-; and it may {eem, therefore,
that here, as well as in the moft healthy
country fituations, every wedding produces
above four children. I have obferved no-
thing like this in any other great town.
Many children born in the country are, 1
fuppofe (a), brought to the Foundling-Hof-
pital, and there chriftened. This Hofpital
may likewife occafion a more than common
number of illegitimate births. And, befides,
fome who leave the country to fettle at Paris,
may come thither already married. Thefe
are circumftances that will fwell the regifter
of births, without having any effet on the
weddings. 1 do not, however, know that
any of them take place at Paris; and, per-
haps, it muft be granted, that it is diftin~
guithed in this refpe& from moft other towns.
Nor can I wonder at this, if it be indeed
true, not only, that all married men in France
are excufed ferving in the militia from whence
draughts are made for the army, but alfo,
that a fjrh of all the children born at Parss
are {ent to the Foundling-Hofpital (6). Thefe

v are

{a) « If the parents of 2 child brought to this Hofpita}

¢ are known, the regifter of its baptifm muft be pro-

¢ duced. If the parents are unknown, the child muft
¢ be baptifed after being received.” Police of France,
page. 82.

(6) See Police of France, &c. p. 83.—This writer
adds, that a third of all that die at Paris die in Hofpitals,

P4 “ In



216 On the Expectation of Livess -

are encouragements to marriage that no other
city enjoys. It has been feen that the Found-
ling- Hofpital, tho' attended with this effect,
is, probably, in the higheft degree pernici-
ous; but it is to be withed, that fome policy
of the fame kind with that frf mentioned,
was purfued in this kingdom.— At the end
of the 2d vol. of Monfieur De Buffon’s Naturat
Hiflory, there are Tables formed from the
Obfervations of M. Du Pre de S. Mour, of
the French Academy, containing an account of
the ages at which 13,189 perfons died in three
parithesat Paris; and alfo, of theages at which
10,805 perfons died in 12 country parithes and
villages near Parzs.—According to thefe Ta-
bles, many more die in the beginning of life,
and much fewer in the latter part of life, in
the country than in Paris.  But the circum-
ftances of Parrs, and the country round it,
are fuch, that no argument can be drawn

¢¢ In the Hotel Dien (a great Hofpital fituated in the
¢ middle of the city) we may, he fays, behold a horrid
¢¢ {cene of mifery; for, the beds being too few for the
¢ numbers admitted, it is common to fee 4, or 6, or
¢ cven 8 in a bed together, lying 4 at one end, and 4
¢ at the other, ill of various diftempers in feveral de-
¢ grees; fome bad, others worfe ; fome dying, others
¢« dead.—Above a fifth of a'l admitted to this Hofpital
¢ die;; the annual numbers admitted being 21,823. The
medipm of deaths for three years from 17351 to 1753,
4650.— The medium of deaths for the fame years in
¢ a/l the Hofpitals was 6181.”” Ib. p. 85.—1In our twa
great city Hofpitals, St. Thomas’s and St. Bartholomew’s,

about 600 die annually ; or one in 13 of all admitted as
p-patients, .

<
(14

from
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from hence in favour of Paris. Many of the
children dying in the country, are children
{ent thither from Paris to be nurfed; and,
.on the other hand, many, perhaps moff, of
thofe who die in old age at Paris, are. per-
fons who have removed thither from the
country, fome to Hofpitals, and fome to
places and fettlements. It is evident, there-
fore, that thefe Tables give a reprefentation
of the probabilities of life at Paris, which,
when compared with thofe in the adjacent
country (), is juft the reverfe of the truth.
Were the children born at Paris, who die
in the country, tc be transferred to the town
regifter ; and, on the contrary, the adults
born in the country, who die at Parss, to
be transferred to the country regifter, there
is no reafon to doubt, but that the proba-
bilities of life at Paris, would be found as
Iow, in comparifon with thofe in the coun-
try, as the probabilities of life in London
are ; or, perhaps, much lower.—This ob-
fervation is applicable, in fome degree, to
moft other great towns; and, in general,
on account of the migrations from the coun-
try to towns, navies and armies, we may be

fatisfied, that we err on the fide of defes?,

(a) It is for this reafon that thefe Tables, when com-
bined, exhibit jultly the mean probabilities of life for town
and country taken together; and that the Table of the
decrements of life deduced from them by M. Buffon and
Mr. Dy Pre, agrees nearly with Dr, Halley's Table.

whenever
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whenever . we judge of the. probabilities of
life in the country, from the numbers dys»
ing in the feveral ftages of life; and, on the
fide of excefs, whenever, in the fame. ‘way, we
judge of the pI‘QbablhtICS of life in fowns.
And this,- it is obvious, has a tendency to
confirm. all that has been faid in the preced-
ing Effay, concerning the pernicious effects
of | great towns oo human life.
. There are _feveral ordonances and arrez‘.f of
council which fix the boundaries of Paris,
and prohibit all new buildings beyond thofe
boundaries.—The reafons of this regulatian,
as fet forth in . one of thefe arrets, are re-
markable; and it will not be improper to
recite them.—*¢ By the exceffive aggrandiz-
¢« ing.of the city, it is faid, the air would be
‘¢ rendered unwholefome, and the cleaning
¢ the ftreets more difficult.”—¢ Augment-
¢¢ ing the number of inhabitants would aug-
¢ ment the pr.ce of provifions, labour and
# manufactures.” —<* That ground would be
s¢ covered with bulldmos, Wthh ought to be
s cultivated in raifing the neceflary fubfit-
#¢ ence for the mhabrtants, and thereby ha-
«¢ zard a.fcarcity.”—¢ The people in the
¢ neighbouring towns and villages would be
¢ tempted to come and fix their reﬁdence in
s the capital, and defert the country
¢« And laftly ; the difficuity of governing fo
#¢ great a number of people would' occafion
¢ g diforder in the Police, and give an oppor-
' 3 s tunity
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¢ tunity to rogues to commit robberies and
* murders (a).”

No cne can think ovcrgrown cities greater
evils than I do. But, yet, I can by no means
approve of this policy.” The effect of it muft
be, crouding together too many people with-
in the prefcribed boundaries, and rendering
a town more the feat of uncleanlinefs, infec-
tion and difeafe.—The number of houfes in
Paris is reckoned to be 28,000 (4),0r 30,0003
but the number of inhabitants, fuppofing a
2oth part to die annually, cannot be much
lefs than 480,000, or 16 times the number
of houfes.

It is happy for Lonpon, that there have
been no laws to reftrain its increafe. In con-
fequence of being allowed to extend itfelf on
all fides into the country, the inhabitants
now take near twice the room to live upon
that they did; and it is become lefs the means
of thortening human life. See p- 180, 191,
and 201,

In page 203, T have given the annual me-
dium of births, weddings and burials. at BEr-
LIN, from 1755 to 1759.—In 1747, 3n ac-
count was taken with the utmoft care, by
the order of the King of Prussia, of the
number of inhabitants in this town; and, it
was found to be 107,224.—In order to be
more certain, a fecond account was taken the

(a) Vid. Police of France, p. 130.

(8) Ibid.—There are other accounts which makes this

pumber above 50,000.
\ fame
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fame year; and the number found the fame
within 200.—In 1755, the inhabitants were
increafed to 126,661. Their number, there~
fore, in 1758, could fcarcely be lefs than
134,000;_and muft have been to the annual
burials nearly as 265 to 1.—This is a higher
proportion than could be expeted in a town
{o confiderable; and alfo fo much crouded,
as to have, at an average, 16 inhabitants in
every houfe. But there is a plain reafon to
be given for this fa&.—BEeRrLIN, for many
years, had been increafing very faft, by a
conflux of people from the {urrounding coun-
try and provinces. About the year 1700,
the mediom of annual burials was no more
than 1000. In 5o years, therefore, it has
more than quadrupled itfelf.—In a city in-
creafing with fuch rapidity, the rafo of in-
habitants to the annual deaths, muft be great-
1y below the juft ftandard.—Were there now,
fuch acceffions to Lonpon of deferters from
the country, in the beginning of mature life,
as would caufe the number of inhabitants to
increafe at the rate of 10,000 every year, it
would in 6o years be doubled ; and the pro-
portion of inhabitants to deaths would rife
gradually, ’till it came to be about one third
greater. BERLIN, we have feen, has, in fa&,
increafed at more than double this rate ; and,
therefore, the proportion of inhabitants dy-
ing annually in it is in reality very low.

The
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The ingenious Sufmilch, to whofe works,
I owe my information concerning BERLIN,
makes the proportion of people who die an-
nually in great towns, to be from =% to »'%;
in moderate towns, from +¢ to w1 ; and in the
country from 4% to s5.—The obfervations
and fa&s in this Effay, joined to thofe which
will be found in the 4th Effay, prove, I
think, that thefe proportions may be more
truly ftated as follows.— Great towns, from
w5 O = O 57 OF =5. Moderate towns, from
-3 to=%. The country, from & or 5, to
<o O ww.— T his, however, muft be under-
ftood with exceptions. There may be mo-~
derate towns fo 1ll fituated, or whofe inhabi-
tants may-be fo crouded together, as to ren-
der the proportion of deaths in them greater
than in the largeft towns: And, of. this,
EpINBURGH, if it is not now, was 20 years
ago an example.—There may be alfo grear
towns in which, from a fudden increafe, this
proportion may be lefs than in {mall towns:
And of this, I have juft given an example in
BERLIN,

ESSAY
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" E SS A Y IL

On Mr. Dt Morvre’s Rules Sor cal-
culating the Values of Joint Lives.

HE calculation of the values of fingle

and jomnt lives, from given Tables of
Obfervation, being tedxous and troublefome ;
Mr., De Morvre has had recourfe to two Hy-
pothefes, which give eafy rules for this pur-
pofe ; and which, he thought, correfponded
with fufficient exa&nefs to Obfervations.—~
The firft of thefe Hypothefes is, that the pro-
babilities of life decreafe, as we advance from
childhood to old age, in an airithmetical pro-
greffion 5 or in fuch a manner, that the 4fe-
rence 1s always the fame, between the num-
ber of perfons living at the beginning of any
one year, and the number hvmg at the be-
ginning of the next following year.—The
other Hypothefis is, that the probabilities of
life decreafe in a geometrical progreffion; or
in fuch a manner, that the proportion is al-
ways the fame, between the number of per-
fons living at the beginning of any one year,
and the number living at the beginning of
the next following year.— All the Tables
of Obfervation fheW, that the real law, ac-
cording to Wthh human life waftes, comes
much
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much nearer to the former Hypothe/is, than
the latter.—In Tables III, IV, and V, in the
Appendix, it is {o near the former Hypothe/is,
that the difference is fcarcely worth regard-
ing, According to this Hypothe/is, therefore,
(accommodated to the Breflaw Table, in the
manner mentioned in the note, page 2.)
Mr. De Mosvre calculated the values of fiugle
lives ; and the rules founded upon it for this
-purpofe are fo eafy, that an operation which
would otherwife take up much time, may
be performed almoft immediately.

By proceeding on the fame principles, the
values of josnt lives might have been calcu-
lated ; but the rules for this purpofe derived
from thefe principles, are far from being
equally eafy in practice. Here, therefore,
Mr. De Mowvre quitted his firf Hypothefis;
and finding, that the ferond Hypothefis af-
forded, in the cafe of joinz lives, rules that
were as eafy, as the rules given by the otheg
Hypothefis were in the cafe of fingle lives,
he chofe to adopt this Hyporhefis ; believing
at the fame time, that the values of jorns lives,
obtained by rules derived from it, would
not deviate much from the truth. Butin
this he was greatly miftaken. The values
of two joint lives obtained by thefe rules are
fo wrong, that in finding the prefent value,
in a fingle payment, of one life after another,
they generally give refuits which are near "2
of the true value too. great ; and.about fwo-

Jfths
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Sifths too great, when the valae is fought i
annual payments during the joint lives.—
Thefe are errors fo confiderable, that I think
-itis of particular importance that the publie
thould be informed of them, in order to pre=«
vent the inconveniencies and perplexities
they may occafion.

Mr. Szmpfon (in the Appendix to his Trea=
tife on the Doctrine of Annuities and Rever-
fons) has obferved, that Mr. De Morvre's rules
for finding the values of joint lives are wrong.
But I don’t know, that it has been ever at-
tended to, that they are /o wrong as I have
found them. Mr. Simpfor’s remarks point
out chiefly the errors in thefe rules, when the
values of #bree or more joint lives are calcu-
lated by them; but, ’till I was forced to a
particular examination of this fubje& by
fome difficulties into which I found myfelf
brought by following Mr. De Moivre too
implicitly, I did not at all fufpe&, that any
fuch errors as I have mentioned, could arife
trom thefe rules, when the values of only #70
joint lives are calculated by them. Mr. De
Mosvre, in confequence of other remarks
contained in Mr. Smmpfor’s Appendix, altered
in the 4th edition of his Treatife fome of his
rules. It is furprizing he did not fee reafon
at the {ame time to alter thefe.

That there may be no doubt about the
truth of thefe obfervations, I will juft men-
tion a few examples of the difference between

the
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the values of a given reverfionary annuity,
according to the rules to which I have ob-
je&ed, and the frue values, according to the
exa@ method of deducing them from M.
De Morvre’s firft bypotbefis.

Let the propofed annuity be 30/, to be
enjoyed for what fhall happen to remain of
the life of a perfon now 4o years of age, af=
ter the life of another perfon of the fame age.
'The value of the joint lives (‘intereft being
at 4 per cent.) 1s, by problem 2d of Mr. D¢
Mosvre’s Treatife on Life-Annuities, 8.¢64 ;
which fubtrated from 13.196, (the valug
by Table VI, of a fingle life at 40) gives
4.23; which remainder, multiplied by 30,
gives /. 126.9, or the value of the reverfion
in a fingle prefent payment. And 126.9,
divided by the foregoing value of the joint
lives, is /. 14.16 ; or, the value of the rever=
fion in annual payments during the joint
lives.—But the #7ue values are L1c1.1 In a
Single payment, by Queft. I. chap. I.; and
/-10.3, in anrual payments, by Queft. 1V.—
The former values, therefore, are near a
quarter of the true value too great in the e fin-
gle payment ; and near fawo-fif2hs too great in
the annual payments.

The true value of the fame annuity for a
life at 66, after another life of the fame age,
is, (reckomng interelt as before, at 4 per cent.)
68/. in a fingle payment; and 13.5, in an-
nual/ payments.— But thefe values, according

Q_ to
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to the Problem juft quoted, are g1 /., and 212
one of which is near a #bird, and the other
above Jalf the true value too great.

In unequal lives thefe errors may be no lefs
confiderable.—Thus ; if the value of the pro-=
pofed annuity be required for a life at 70,
after a life at 3o years of age; it will, by
the fame Problem, be /.26.5, in a fingle pay-
ment; and / 5.1, in @nnual payments during
the joint lives. But the zrue values are 17/,
and Z 3.03.

Where 3 or more lives are concerned the
errors will be ftill greater.

The true values of the joint lives, men-
tioned in thefe Examples, have been calcu-
lated by a rule in page 16, of Mr. Simpfar’s
Treatife on the Doérine of Anrnuities and
Reverfions, and explained in note (M) 4p-
peadix.— To fave, however, a great deal of
trouble hereafter, I have thought proper to
calculate Table VII, which gives the exat
values, according to Mr. De Mosvre's firft
hypothefis, of two joint lives, for every five

ears of human life, from 10 to 7o.

This hypothefis, 1 have obferved, does not
differ much from the Tables of Obfervation
in the Appendix, for Breflaw, Nort bampron and
Norwich. Between the ages of 30 and 4o,
it gives the values of fingle lives almoft the
fame with the Breflaw Table. Under 30, it
gives them fomewhat %/; and above 4o,
fomewhat grearer. But it ought to be re-

membered,



the Values of Foint Lives. 227

meémbered, that wherever it does this, it
gives, at the fame ages, the values of the
joint lives alfo too little or too great; and that,
confequently, the refults from it, in calcula-
ting the values of Rever/fions, and of the longe/?
of given lives, come fo much nearer to exalt-
nefs.

The rules to which I have obje&ed are the
only ones given by Mr. D¢ Mosvre, in all the
editions of his Treatife on Life-Annuities.
But it feems, this great mathematician be-
came at laft {fenfible, that they were too in-
correét; and, therefore, at the end of the laft
edition of his Treatife on the Doftrine of
Chances, page 320, (a work which gets into
comparatively few hands) he has given other
rules which come nearer the truth. But
even thefe rules produce errors fo great in
many cafes, ( particularly when combined
with the errors of the hypothefis) that it
will be beft never to ufe them.

Q.2 ESSAY
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ESSAY I

Of the DMethod of calculating  the
V alues of Reverfions a’ependzﬂg 07
Surviverfbips.

ALL Queftions relating to the values of
lives and reverfions, are at prefent of
particular importance in thiskingdom. Much
bufinefs is continually tranfacted in this way ;
and any confiderable errors in the methods
of folving fuch queftions, muft in time pro-
duce very bad confequences.—The defign of
the following obfervations is to point out a
particular error, into which there is danger
of falling, in finding the values of fuch re-
verfions as depend on furvivorthips. In do-
ing this, I fhall, in order to be as plain as
poihble, take the following cafe. < A, aged
¢ 40, expels to come to the pofleflion of
¢« an eftate, thould he {urvive B, aged like-
¢ wife 40. In thefe circumftances he offers,
“ in order to raile a prefent fum, to give fe-
¢ curity for 4o/, per annum, out of the eftate
¢ at his death, provided he fhould get into
¢ poffef~

5
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¢« pofleflion ; that s, provided he thould fur-
<< yive B. What is the {um that ought now
<« to be advanced to him, in confideration of
¢ fuch fecurity, reckoning compound intereft
“ at 4 per cent €7

Mr. De Moivre's direGions in his Trea-
tife on Annuities, Problems 17th and 2oth,
lead us to feck the required fum in this cafe,
by the following procefs.

Find firft, the prefent fum A fhould re-
ceive, for'the reverfion of 40/. per annum for
ever after his death; {uppofing it zor depen-
dent on his furviving B. The prefent value of
fuch a reverfion is ¢ the (#) value of the life
¢ {ubtracted from the perpetuity, and the re-
“ mainder multiplied by the annual rent.”—
The value of the life is, by Table VI, 13.196.
This {fubtracted from 2 5, the perperuity, leaves
11.80; which, multiplied by 40, gives/ 472;
the value of the fuppofed eftate, after the life
of A. But, as Mr. De Morvre oblerves, the
lender having a chance to lofe his money, a
compenfation ought to be made to him for
the rifk he runs, which is founded on the
poflibility, that a man of 40 years of age may
not furvive another perfon of the fame age.
This chance is an egua/ chance; and, there-
fore, half the preceding fum, or 236/ is the
money which fhould be advanced now on:
the expettation mentioned.

(a) By Scholium, p. 34, and Problem 26th, p. 293,
of Mr. Simpfon’s Sele€ Exercifes.

Q_3 This
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This folution carries a plaufible appear-

ance ; and moft perfons will, probably, be
ready to pronounce it right; nor will this
be at all wonderful, as fo great a mafter of
thefe fubjects as Mr. De Moivre appears to
have been mifled by it.—~Nothing more is
neceflary to prove it to be fallacious, than
proceeding in the fame way to folve the fol-
lowing fimilar Queftion.
« A, aged 40, offers to give fecurity for
40/, per annum,. to be entered upon at his
¢ death, provided it {fhould happen before the
¢ death of B, aged likewife 40. What fum,
¢¢ fhould now be advanced to him for fuch a
¢ reverfion, intereft being reckoned at 4 per
¢ cent 27

In folving this Problem, agreeably to the
method juft defcribed, we are to find the va-
lue of 40l per gunum, to be entered upon
certainly at the death of A; and then to mul-
tiply this value by the chance that A fhall
not furvive B, or by £; and in this way the
anfwer comes out the fame with that already
given.

Now it may be eafily feen, that this muft
be wrong. The value of a reverfion, to be
received when a perfon of a given age dies,
cannot be the faine, whether the condition
of obtaining it is, that he fhall die before, or
that he fhall die gfter another perfon.  'That
is, whether it is provided, that a purchafer, if
he fucceeds, thall get into poffcﬂion Jooner or

/(lu:/

(43
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later. 'The reverfion in the latter cafe muft,
without doubt, be of lefs value than in the
former.

The firft Queftion here propofed, refolves
itfelf into the following general Qef’tion

¢ What is the prefent value of a given re-
“ verfionary eftate, to be entered upon after
< the failure of two lives, provided one
« particular of them fhould be the /lngeft
« Jife 2

Now, the prefent value of an eftate to be
enjoyed for ever, after the failure of the /ong-
¢/t of two lives, is ¢ the value of the /longef
¢ of the two lives, fubtracted from the per-
« pez‘uzz‘y ; and the remainder multlphed by
¢ the annual rent of the eftate.”—The value
of the longeft of two lives is, (as is well-known)
the value of thetwo joint lives, fubtracted from
the fum of the (a) values of the two /ingle
lives. In the prefent cafe, therefore, it is
v.82, (the value of two joint lives at the age
of 40 by Table VII,) {ubtratted from twice
13.196; (the value of a fingle life at the {ame
age by Table VI,) that is, 16.57 year’s pur-
chafe. And this fubtracted from 23, (the
perpetuity) gives 8.43 ; which, multiplied by
40, gives /.337.2, thevalue of the given eftate
were it certamnly to be enjoyed, after the ex-

 (a) See Mr. De Moaivre on Annuities, Problem 1V ;
or Mrv. Simpfon’s Dactrine of Annuities and Rev.rfions, Prob.
i,

Q4 tinction
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tinQion of the longeft of two lives both 403
that 1s, whether one or other of them failed
laft. But that A’s life in particular thould
fail laft, rather than B’s, is an even chance.
The true value of the reverfion, therefore,
is half the laft value, or /. 168.6.

In like manner. The fecond Queftion is the
fame with the Queftion, © What is the pre-
«¢ {fent value of 40/. per ann. for ever, to been-
¢ tered upon after the extincion of two ot
¢ lives both 40; that is, whenever ezzber of
¢« them fhall fail ; provided the firft that fails
¢¢ fhould happen to be A’slife in particular?”
—And the anfwer is found by {fubtracting the
prefent value of the zwo joint lives from the
perpetuity, and multiplying the remainder by
1, or by the chance that A in particular
thall die firft: And this will give the re-
quired value, /. 303.4 (a).

" In thort. It appears in both thefle cafes,
that, according to the firft method of folu-
tion, we are to {fubtra& from the perpez‘uzty‘
the value of one of the fingle lives; when, in
the former cafe, the value of the longeft of the
two lives; and, in the /atter cale, the value
of their joint continuance, ought, in reality, to
be fubtradted. I need not fay what prodigi-
ous errors may often arife from hence ; and
how unfit fuch a method of fo]utxon 1s for
pra&me

(a) T have, tho® fcarcely neceflary, given a demonftra-
tion of thefe Solutions in the Appendix, note (N).

Mr,
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Mr. Simpfon, in p. 322, of his Sele& Ex-
ercifes, fpeaks on this fubject in the follow-
ing manner.—* I have been very particular
¢ on thefe kinds of Problems; and the more
« fo, as there has been no method before
<¢ publifhed, that I know of, by which they
< can be rightly determined. ’Tis true, the
‘¢ manner of proceeding, by firft finding the
¢« probability of furvivorfhip, (which me-
“ thod is ufed in my former work, and
¢ which a celebrated author has largely infift-
¢ ed on in three fucceflive editions) may be
¢« applied to good advantage, when the given
¢ ages are nearly equal; but then it is certain,
¢¢ that this is not a genuine way of going to
¢ work, and that the conclufions hence deriv-
¢¢ ed are at beft but near approximations.”

This excellent mathematician has here ex-
prefled himfelf much too favourably of the
method of folution on which 1 have remark-~
ed.—In both the cafes I have fpecified, the
ages are equal; and yet, in one of them the
error is a good deal above a #hird of the true
value, and in the other, a fifzh: And, itis
obvious, that in cafes where three equal lives
are taken, the errors will be much greater.
—Mr, Sunpfon’s Oblervations in this paffage
are true only, when applied to a diferent me-
thod ufed by himfelf, in the 28th and fol-
lowing Problems of his T'reatife on the Doc-
trine of Annuities and Reverfions. 'This me-
thod is exact when the lives are equal ; but,

it
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it gives refults which are too far from the
truth, when there is any confiderable inequa-
lity between the lives.

1t is with relu@ance I have made fome of
thefe remarks. Mr. De Mourvre has made
very important improvements in this branch
of fcience; and the higheft refpe& is due to
his name and authority. This, however,
only renders thefe remarks more neceffary.

In the firft Chapter (Queftions 10oth, 11th,
rzth, 14th, &c.) I have given a minute ac-
count of the method of finding, in all cafes,
the values of the reverfions which have been

the fubject of this Effay.

Olfer=
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Olfervations on the proper Method of
confiructing Tables for determining
the Rate of human Mortality, the
WNumber of Inbabitants, and the
Valyes of Lives in any Town or
Diftriét, from Bills of Mortality in
which are given, the Numbers dying
annyally at all Ages.

N every place that juft fupports itfelf in
the number of its inhabitants, without
any recruits from other places; or where,
for a courfe of years, there has been no in-
creafe or decreafe, the number of perfons
dying every year at any particular age, and
above it, muft be equal to the number of the
living at that age,—The number, for exam-
ple, dymg every year, at all ages, from the
éegﬁmmg to the utmoft extremity of life, muft,
in fuch a fituation, be juft equal to the whole
number born every year. And for the fame
reafon, the number dying every year at one
year of age and upwards 5 at fwo years of age
and upwards ; at zhree and upwards, and fo
on ; muft be equal to the numbers that at-
tain to thofe ages every year; or, which is

the
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the fame, to the numbers of the living at thofe
ages. It is obvious, that unlefs this happens,
the number of inhabitants cannot remain the
fame. If the former number is greater than
the latter, the inhabitants muft decreafe ; if
Iefs, they muft sncreafe.—From this obfer-
vation it tollows, that in a town or couwutry,
where there is no increafe or decreafe, biils
of mortality which give the ages =zt which
all die, will thew the exa& number of inha-
bitants ; and alfo the exa& law, rccording to
which human life waftes in that town or
country. , ,
In order to find the number of inhabitants ;
the mean numbers dying annually, at every
particular age and upwards, muft be taken
as given by the bills, and placed under one
another in the order of the fecond column of
the 12th Table in the Appendix. Thefe
numbers will, it has appeared, be the numbers
of thelivingat 1, 2, 3, &c. years of age; and,
confequently, the fum, diminithed by half
the number born annually (&), will be the

whole

(2) This fubtracion is neceflary for the following rea-
fon.—In a Table formed in the manner here directed, it
is fuppofed, that the numbers in the fecond column are
all living together at the beginning of every year. Thus ;
the number in the fecond column oppofite to o in the
Jfrft column, the Table fuppofes to be all juft born to-
gether on the firft day of the year. The number, like-
wife, oppofite to 1, 1t fuppofes to attain to one year of

age
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whole number of inhabitants.—In fuch a fe-
‘ries of numbers, the excefs of each number
above that which immediately follows it, will
be the number dying every year, out of the
particular number alive at the beginning of
the year; and thefe excefles fet down regu-
larly as in the third column of the Table to
which I have referred, will thew the diffe-
rent rates at which human life waftes thro’
all its different periods, and the different pro-
babilities of life at all particular ages.

It muft be remembered, that what has
been now faid goes on the fuppofition, that
the place whofe bills of mortality are given,
fupports itfelf, by procreation only, in the
number of its inhabitants. In towns this very
feldom happens, on account of the luxury and
debauchery which generally prevail in them.
They are, therefore, commonly kept up by
a conftant acceffion of ftrangers or festlers,

age juft at the fame time that the former number is born.
And the like is true of every number in the fecond co-
lumn.—Duripg the courfe of the year, as many will die at
all ages as were born at the beginning of the year; and,
confequently, there will be an excefs of the number alive
at the beginning of the year, above the number alive at
the end of the year, equal to the whole number of the
annual births ; and the true number conftantly alive to-
gether, is the arithmetical mean between thefe two num-
bers ; or, agreeably to the rule I have given, the fum of
the numbers in the fecond column of the Table, leffened
by half the number of annual births, See Effay I, page
174.

who
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who temove to them from country parifhe8
and villages. In thefe circumftances, in or-
der to find the true number of inhabitants,
and probabilities of life, from bills of morta-~
lity containing an account of the ages at
which all die; it is neceffary, that the pro-
portion of the annual births to the annual
fettlers thould be known ; and allo the period
of life at which the latter remove.—Both
thefe particulars may be difcovered in the
following method. ,

If for a courfe of years there has been no
fenfible increafe or decreafe in a place, the
number of annual fettlers will be equal to
the excefs of the annual burials above the
annual births. If there is an zcreafe, it will
be greater than this excefs. If there is a de-
creafe, it will be Jfs.

The period of life at which thefe fettlers
remove, will appear in the bills by an in-
creafe in the number of deaths at that pe-
riod and beyond it. Thus; in the London
bills, the number of deaths, between 26 and
30, 1s generally above double ; and between
30 and 40, near triple the number of deaths
between 10 and 20 : And the true account
of this is, that from the age of 18 or 20, te
35 or 40, there is an afflux of people every
year to London from the country, which oc-
cafions a great increafe in the number of in-
habitants at thefe ages; and, confequently,
raifes the deaths for all ages above 20, con-

fiderably
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fiderably above their due proportion, when
compared with the number of deaths bsfore
20.—This is obfervable in all the bills of
mortality for towns with which I am ac-

uainted, not excepting even the Breflaw
bills. Dr. Halley takes notice, that thefe
bills gave the number of deaths, between 10
and 2o, too {mall. This he confidered as an
irregularity in them, owing to chance ; and,
therefore, in forming his Table of Obferva-
tions, he took the liberty fo far to corrett it,
as to render the proportion of thofe who die
to the living in this divifion of life, nearly
the fame with the proportion which, he fays,
he had been #nformed (a) die annually of the
young lads in Cbriff-Church Hofpital. But
the truth is, that this irregunlarity in the bills
was derived from the caufe I have juft affign-
ed.—During the five years for which the
Breflaw bills are given by Dr. Halley, the
births did, indeed, a little exceed the burials;
but, it appears, that this was the effe& of
fome peculiar caufes that happened to ope-
rate juft at that time; for, during a com-
plete century from 1633 to 1734, the annual
medium of births was 1089 (4), and of bu-

(a) See Lowthorp’s Abridgment of the Philofophical
Tranfaions, vol. 1IL. p. 670.—Dr. Halley’s information
in this inftance was not right, as will appear prefently ;
and, therefore, he has by no means fufficiently corre&ted
the irregularity I have mentioned.

(b) See Dr. Short’s Comparative Hiftory, p. 63.

3 rials
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rials 1256 (2). This town, therefore, muft
have been all along kept up by a number of
yearly recruits from other places, equal to
sbout a_feventh part of the yearly births.

What has been now obferved, concerning
the period of life at which people remove
from the country to fettle in towns, would
appear {ufliciently probable, were there no
fuch evidence for it as I have mentioned ;
for it might be well reckoned, that thefe
people in-general, muft be fingle perfons in
the beginning of mature life, who, not hav-
ing yet obtained fettlements in the places
where they were born, migrate to towns in
queft of employments.

Having premifed thefe Obfervations, I {hall
next endeavour to explain diftinétly, the effe&t
which thefe acceflions to towns muft have,
on Tables of Obfervation formed from their
bills of mortality. This is a fubje¢t proper
to be infifted on, becaufe miftakes have been
committed about it; and becaufe alfo, the
difcuflion of it is neceffary to thew, how near

to truth the values of lives come as deduced
from fuch Tables.

- (@) It appears from the account in the Philsfophical
Tranfactions, (Abridgment, vol. VI, No. 380, p. 46, &c.)
that from 1717 to 1725, the annual medium of births at
Breflaw was 1252, of burials 1507 ; and alfo, that much
the greateft part of the births died under 1o years of
age. — From a Table in Sufmilch’s works, Vol. 1. p. 38,
it appears, that, in reality, the greater part of all that
die in this town are children under five years of age.

The'
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The following general rule may be given
on this {ubject.

If a place has, for 4 courfe of years, been
maintained in a ftate nearly ftationary, as to
number of inhabitants, by recruits coming in
every year, to prevent the decreale that would
arife from the excefs of the burials above the
births; a Table formed on the principle,
‘¢ that the number dying annually, after every
¢ particular age, is equal to the number liv-
¢ ing at that age,” will give the number of
inhabitants, and the probabilities of life, too
great, for all ages preceding that at which the
recruits ceafe; and after this, it wiil give
them 7ight.—~If the acceflions are {o great as
to caufe an screafe in the place, fuch a Ta-
ble will give the number of inhabitants, and
‘the probabilities of life; too /Jizle, after the
age at which the acceflions ceafe (2); and
too great, if there is a decreafe. Bgfore that
age it will in both cafes give them too great ;
but moft confiderably fo in the former cafe,
or when there is an increafe;

(a) ,Agreeably to thefe Obfervations; if a place in-
creafes, not in confequence of acceflions from other
places, but of a conftant excefs of the births above the
deaths ; a Table, conftruéted on the principle I have
mentioned, will give the probabilities of life too low
through the whale extent of life 3 becaufe, in fuch cir-
cumftances, the number of deaths in the fir/? ftages of
life muft be too great, in comparifon of the number of
deaths in the /atter ftages; and more or lefs fo, as the
increafe is more or lefs rapid.—The contrary, in ail re-

fpe&ts, takes place where there is a decreale, arifing from
the excels of the deaths above the births.

R For
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For example. Let us fuppofe, that 244
of thofe born in a town, attain annually to
20 years of age; and that 250 more, all like-
wife 20 years of age, come into it annually
from other places ; in confequence of which,
it has, for a courfe of years, been juft main-
tained in the number of its inhabitants, with-
out any fenfible increafe or decreafe. 1In thefe
circumftances, the number of the living in
the town of the age of 20, will be always
244 natives and 250 feftlers; or 494 in all;
and, fince thefe are fuppofed all to die in the
town, and no more recruits are fuppofed to
come in ; 494 will be likewife the number
dying annually at 20 and upwards.—In the
fame manner; it will appear on thefe fup-
pofitions, that the number of the living, at
every age, {ubfequent to 2¢, will be equal to
the number dying annually at that age and
above it; and, confequently, that the num-
ber of inhabitants and the decremen:s of life,
for every fuch age, ‘will be given exailly by
the Table I have {uppofed. But for all ages
before 20, they will be given much too great.
For let 280 of all born in the town, reach
10. In this cafe, 280 will be the true num-
ber of the living in the town at the age of
10; and the recruits not comiag in ‘till 20,
the number given by the bills, as dying be-
tween 10 and 20, will be the true number
cying annually of the living in this divifien
«f life.  Let this number be 36 ; and it will

follow,
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follow, that the Table ought to make the
numbers of the living at the ages between 10
and 20, a feries of decreafing means between
280 and (280 diminithed by 36, or) 244.
But in forming the Table on the principle I
have mentioned, 250 (the number above 20
dying annually in the town who were not
born in it) will be added to each number in
this feries; and, therefore, the Table will
give the numbers of the living, and the pro~
babilities of life in this divifion of life, almoft
twice as great as they really are.—This ob-
fervation, it is manifeft, may be applied to
all the ages under 2o0. .

It is neceffary to add, that fuch a-Table
will give the number of inhabitants, aud the
probabilities of life, equally wrong before zo,
whether the recruits all come in at 20, agree-
ably to the fuppofition juft made, or only
begin then to come in. In this laft cafe, the
Table will give the number of inhabitants,
and probabilities of life, too great throughout
the whole extent of life, if the recruits come
in at all ages above 20. But if they ceafe at
any particular age, it will give them right
only from that age; and before, it will err all
along on the fide of execefs; but lefs confi-
derably between 20 and that age, than be-
fore 20. For example. If, of the 250
I have {fuppofed to come in at 20, only 150
then come in, and the reft at 30; the num-
bers of the living will be given 100 too hinh,

R 2 at
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at every age between 20 and 30; but, as juft
thewn, they will be given 250 too high at
every age before 20.—1In general, therefore,
the number of the living af any particular
age, muft be given by the f{uppofed Table,
as many too great as there are annual {ettlers
after that age ; and, if thefe fettlers come in
at all ages indifcriminately, during any cer-
tain interval of life; the number: of inhabi-
tants and the probabilities of life will be
continually growing lefs and lefs wrong, the
nearer any age is to the end of that interval.
— Thefe oblervations prove, that Tables of
Obfervation formed in the common way, from
bills of mortality for places, where there is
an excefs of the burials above the births,
muft be erroneous, for a great part of the
duration of life, in proportion to the degree
of that excefs. They fhew likewife, at what
parts of life the errors in {fuch Tables are moftt
confiderable, and how they may be in a great
meafure corre@ed.

~All this I fhall beg leave to exemplify and
illuftrate a little further, in the particular cafe
of London.

The number of deaths, between the ages
of 10 and 20, is always fo fmall in the Lon-
don bills, that it feems certain few recruits
come to London under 20; or at leaft, not fo
many as before this age are fent out for edu-
cation to {chools and univerfities. After 20,
great numbers come in ’till 30, and fome,

6 perhaps,
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perhaps, ’till 40 or 50.—But, at every age
after 5o, it is probable, that more retire from
London than come to it.—The Londo# Tables
of Obfervation, therefore, being formed on
the principle I have mentioned, cannot give
the probabilities of life right “till 40. Be-
tween 30 and 40 they muft be a little too
high ; but more fo between 20 and 30; and
moft of all {fo before 20.—It follows alfo, that
thefe Tables muft give the number of inha-
bitants in London much too great.

Table XII, inthe Appendix,isa Table form-,
ed in the manner I have explained, from the
London bills for 1o years, from 1759 to 1768 ;
and adapted to a 1000 born as a 7adix. The
{um of the numbers in the fecond column,
diminithed by half the numberborn,is25,757.
According to this T'able then, for every 1000
deaths in London, there are 253 as many in-
hibitants; or, in other words, the expectation
of a child juft born is 252 ; and the inhabi-
tants are to the annual burials, as 253 to 1.
—But it has appeared, that the numbers in
the fecond column being given on the {up-
pofition, that all who dic in London were born
there, muft be too great; and we have from
hence a DEMONSTRATION, that the probabi-
lities of life are given in the common Tables,
of London Obfervations, too high, for, at leaft,
the firft 30 years of life; and alfo, that the
number of inhabitants in London muft be /ef,
than 253, multiplied by the annual burials.
—The common Tables, therefore, of London

R 3 Obfer-
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Obfervations, undoubtedly want to be cor-
re¢ted (2); and the way of doing this, and
in general, the right method of forming ge-
nuine Tables of Obfervation for towns, may
be learnt from the following rule.

¢ From the fum of all that die annually,
¢ gfter any given age, fubtract the number
¢¢ of annual fettlers gffer that age; and the
¢ remainder will be the number of the liv-
¢ ing af the given age.” '

This rule can want no explication or proof,
after what has been already faid.

If, therefore, the number of annnal fettlers
in a town at every age could be afcertained ;
a perfect Table of Obfervations might be
formed for that town, from bills of mortality,
‘containing an account of the ages at which’
all die in it. But no more can be learnt in
this inftance, from any bills, than the whole
number of annnal fertlers, and the general
divifion of life in which they enter. This,
however, may be f{ufficient to enable us to
form Tables that fhall be tolerably exatt.—
For inftance. Suppofe the annual deaths in
a town which has not increafed or decreafed,

(a) The ingenious and accurate Mr. Simpfon faw that
it was neceflary to correét the London Tables, and he has
done it with great judgment; but, I think, too imper-
feltly, and without going upon any fixt principles, or
fhewing particularly, how Tables of Obfervation ought
to be formed, and how tarin different circumftances, and
at difrerent ages, they are to be chended on,

@ , tQ
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to have been for many years, in the propor-
tion of 4 to 3, tothe annual births. 1t will
hence follow, that * of the perfons who die
in fuch a cown are fettlers, or emigrants from
other places; and not natives : A ad the fud-
den increafe in the deaths after 20, will alfo
thew, agreeably to what was before obferved,
that they enter after this age. In forming,
therefore a Table for fuch a town, a quar-
ter of all that die at all ages throughout the
whoele extent of life, muft be dedu&ed from
the fum of all that die after every given age
before 20; and the remainder will be the
true number living at that given age. And
if, at 20, and every age above it, this de-
duétion is omitted, or the number of the
living at every fuch age is taken the fame
witix the fum of all that die after it, the re-
fult w111 be ({uppofing moft of the fettlers to
come u b-fore 30, and 4/ before 40) a Ta-
ble e aé‘c 'till 20; too high between 20 and
30 but nearly right for fome years before
40; and after 40 exact again.—Such a Table,
it is evident, will be the fame with the Ta-
ble laft defcribed at all ages above 20; and
different from it only under 20, — It is evi-
dent alfo that, on account of its giving the
probabilities of life too great for fome years
after 20, the number of inhabitants deduced
from it may be depended on as fomewhat
greater than the truth ; and more or lefs {o, as
the annual recruits enter in general later or
fooner after 20,

R 4, IJCt
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Let us now confider, what the refult of
thefe remarks will be, when applied particu~
larly to the London bills.

It muft be here firft obferved, that, at leaft
one guarter of all that die in London are fettlers
from the country, and not #atives.—The me-
dium of annual burials for 10 years, from
1759 to 1768, was 22,956 of births 15,710.
The excels is 7246 ; or near a third of the
burials.—The fame excefs, during 10 years,
before 1750, was 10,500; or, near balf the
burials. London was then decreafing. For the
laft 12 or 15 yearsit has been mcreafing. This
excefs, therefore, agreeably to the foregoing
obfervations, was then greafer than the num-
ber of annual fettlers ; and it is now /Afs. I
have chofen, however, to fuppofe the num-
ber of annual fettlers to be now, no more than
a quarter of the annual burials, in order to al-
low for more omiffions in the births than the
burials ; and alfo, in order to be more fure
of obtaining refults that fhall not exceed the
truth.

Of every thoufand then who die in Lon-
don, only 750 are natives, and z5o are for-
tlers, who come to it after 18 or 2o years of
age: And, confequently, in order to obtain
from the bills 2 more corre@® Table than the
12th in the Appendix, 250 muft be fub-
tra&ted from every one of the numbers in the
fecond column ’till 20; and the numbers in
the third column muft be kept the fame, the
hills always giving thefe right.—After 20,

) | the



Tables of Obfervations, &c. 249

the Table is to be continued unaltered ; and
the refult will be, a Table which will give
the numbers of the living at all ages in Lon-
don much nearer the truth, but ftill {fome-
what too high.—Such is the 13th Table in
the Appendix.—The fum of all the numbers
in the fecond column of this Table, dimi-
nifhed by oo, is 20,750. For every 1000
deaths, therefore, in London, there are, ac-
cording to this Table, 20,7 50 living perfons
in it; or for every fingle death, 203 1nhabi-
tants. It was before thewn, that the num-
ber of inhabitants in London could not be fo
greatas 25 times & the deaths. It now ap-
pears, (fince the numbers in the {econd co-
lumn of this Table are too high) that the
number of inhabitants in London cannot be
fo greatas even 20 times ; the deaths. And
this is a conclufion which, I believe, every
one who will beftow due attention on what
has been faid, will find himfelf forced to re~
ceive. It will not be amifs, however, to
confirm it by the following fa&t, the know-
ledge of which I owe to the particular en-
quiry, and kind information of Mr. Harris,
the ingenious mafter of the Royal Mathema~
tical School in Chrift-Church Hofpital. —
The average of lads in this fchool has, for 30
years paft, been 831. They are admitted at
all ages between feven and eleven; and few
ftay beyond 16. They are, therefore, in ge-
neral, lads between the ages of eight and 16.
They have better accommodations than it

can
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can be fuppofed children commonly have ;
and about 300 of them have the particular
advantage of being educated in the country.
In fuch circumftances it may be well reck-
oned, that the proportion of children dying
annually, muft be lefs than the general pro-
portionof childrén dying annually at the fame
ages in Londen. ——-Thc fa& is, that, for the
laﬂ: 30 years, 115 have dled annually ; or oze
in 70z, 9%y

According to Table XIII, 6ene in 73 dies
between 10 and 20, and oze in 70 between
eight and 16. That Table, therefore, pro-
bably, gives the decrements of life in London,
at thefe ages, too little, and the numbers of
the living too great: And, if thisis true of
thefe ages, it muft be true of all other ages
under 203 and it follows demonftrably, in
conformity to what was before thewn, that
more people fettle in London after 20, than
the ; I have fuppofed ; and that from 20 to
at leaft 30 or 35, the numbers of the living
are given too great, in proportion to the de-
crements of life.

In this Table the numbers in the fecond
column are doubled at 20, agreeably to what
really happens in London; and the fum of
the numbers in this column diminithed b
half the whole number of deaths, gives the
e«cpeﬁaz‘zon of life, not of a child juft born,
as in other Tables, but of all the inhabitants
of London at the time they enter it, whether
that be at birth, or at 20 years of age. The

expella-
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expellations, therefore, and the values of Lon-
don lives under 20, cannot be calculated from
this Table. But it may be very eafily fitted
for this purpofe, by finding the number of
births which, according to the given decre-
ments of life, will leave 494 alive at 20;
and then adapting the intermediate numbers
in fuch a manner to this radix, as to preferve
all along the number of the living, in the
fame proportion to the numbers of the dead.
This 1s done in the 14th Table in the Ap-
pendix ; and this Table may, I fancy, be re-
commended as better adapted to the prefent
ftate of London than any other Table. The
values of lives, however, deduced from it,
are in general nearly the fame with tho'= de-
duced by Mr. Simpfon, from the London bills
as they ftood 4o years ago. The main dif-
ference is, that after 52, and in old age, this
Table gives them fomewhat lower than Mr.
Simpfor’s Table.

It has fufliciently appeared, what judgment
we are to form of the values of lives thus
deduced. During the greateft part of the
interval of life, in which the annual recruits
that keep up Lendoz come to it, thele values
err on the fide of excefs : and after that in-
terval, they err, perhaps, a little on the fide
. of defe¢t (a), on account of retirements from
London in the laft ftages of life.

The

(2) 1 have not taken into account the effe&t of migra-
ponsfrom towns, on Tables formed in the manner I have
explained j
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The number of inhabitants in London may
alfo be learnt from what has been offered,
more

explained ; becaufe, towns in general being kept up by
recruits from the country, the migrations frem them are
of little confequence, compared with the migrations 2o
them,—Thus; in LoNDON, it appears, from the much
greater number of deaths between 40 and 50, than in
any other equal interval of life after 10, that more peo-
ple come to it than leave it, at every age between 20 and
50. After 50, it is probable, that the contrary happens.
But, it fhould be confidered, that emigrants from Lox-
DON after 50, are chiefly perfons who, having got for-
tunes in bufinefs, chufe to leave off, and to fpend the
latter part of their lives in country retirements. But
how few are thefe compared with the multitudes who,
tho’ pofiefled of good fortunes, never retire; and with
the bulk of the inhabitants in lower ftations, who never
can be able, without the greateft inconveniencies, to quit
the fettlements by which they are fupported ! It is, how-
ever, likely, that retirements from LoNpoN are now
more numerous than they ever were ; and that they have
Jome effe&t on the bills of mortality, and on Tables formed
from them ; by caufing thefe Tables to give the number
of the living too little, in comparifon with the decrements
of life, at every age, from that at which the migrations
20 and from LoNDON become equal, to the age at which
the Jatter ceafe.— To explain this; let us {uppofe, that
none fettle in LoNpoN after 50; but that, between 35
and 5o, as many come to it as retire from it at all ages
after 35; and that thefe retirements ceafe at 70, In this
cafe,” the Tables will give the proportion of the living
to the decrements of life too high *#/l 35. At 35, this
proportion will be given right.  After 35, it will begin
to be given too low; and this error will increafe ’till 505
from which age it will decreafe gradually ’till it vanithes
at 70: And after 70, the Tables will be exaltly right
again.— This is the exalt ftate of the effe& of retire-
ments from Loundon, on the London Table of Obfervations.
But this effe& appears, indeed, to be inconfiderable; for,

' after
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more nearly than by any method which has
been hitherto taken. It cannot, it has been
thewn, exceed 2o times ¥ the number of an-
nual deaths. Could, therefore, the annual
deaths be afcertained, we fhould know the
number of inhabitants within pretty narrow
limits. But the omiffions in the bills are
fuch, that it is not poffible to afcertain, with
exaltnefs, the annual deaths. Dr. Braken-
ridge fuppofed thefe omiffions to gmount to
2000 annually. The refult of a very minute
enquiry by Mr, Maztland is, that in the year
1729, they amounted to 3038. But they
are probably now much more confiderable,
than either of thefe writers have reckoned
them (2). Let them be 6000; and the num-
ber of inhabitants will be 601,756 at moft.

All the preceding Obfervations are, it is
plain, applicable to bills of mortality for
towns in general ; and point out the way of
deducing from them genuine Tables of Ob-

after 50, the values of lives by the London Table, are
continually approaching nearer and nearer to the fame
values by other Tables; which could not happen were
retirements attended with any great effe¢t.—I¢ is proper
to add, that in fumming up, as above explained, the
numbers of the living, in order to find the number of
inhabitants in London, the circumftance that thefe num-
bers may be too fmall for fome years after 40 or 50, in
confequence of retirements, is, undoubtedly, mueh more
than balanced by their being given too high between 20
and 4o. '

(a) Vid. Preface to a ColleCtion of the Bills of Mor-
+tality from 1657 to 1758, p. 4, &c.

fervations,
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fervations, which thall give the true proba-
bilities and values of lives, and the true num-
ber of inhabitants, in the town whofe bills
are given.—1 fhall beg leave to confirm and
illuftrate this, in the particular cafe of the
town of NORTHAMPTON.

In this town, containing four parithes,
namely, Al-Saints, St. Sepulchre’s, St. Giles,
and Sz. Peter’s, an account has been kept ever
fince the year 1741, of the number of males
and females that have been chriftened and
buried (Diffenters included) in the whole
town. And in the parith of A//-Saints, con-
taining the greateft part of the town, an ac-
count has been kept ever fince 1735, of the
ages at which all have died there.

“In 1746, ai account was taken of the num-
ber of boufes, and of mbabitants in the town.
The number of Aoufes was found to be 1083;
and the number of mbabitants §136.—In the
parithes of A//-Sants and S¢. Giles, the num-
ber of male and female beads of families, fér-
vants, lodgers, and childyen, were particuiarly
diftinguithed.—The beads of families were, 707
males; and 846 females.—Chiddren, males
624 ; females 7 §0.—=Servants, males 203 ;
females 280.—Lodgers, males 137 ; females
287.—In Sz, Peter’s, males 99 ; females 129.
—In Sz. Sepulchre’s, adults 638 5 children 427.
In this parifh the fexes were not diftinguith-
ed.

The
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The Chriftenings and Burials in the whole
town for 28 years, from 1741 to 1770, have
been as follows.

Chriftened %{?:fs Zggé} 4649;An11ua1 medium 155

Buried { Males 2860

Fem. 2878} 5747— Annual medium 191

In the parith of AU-Saints, from 1735 to
1770, or 36 years,

Chriftened { %{ies :gfg } 3242—Annual medium go
Buried Pl\{ies iggi 3690—Annual medium 1021

Of thefe died,

Under 2 years of age — 1206
Between 2 and 5 — 276
Between 5 and 10 — 1353
Between 10 and 20 — 15§
Between 20 and 30 — 297
Between 30 and 40 — 2357 -
Between 40 and 50 — 297
Between 5o and 60 ~— 300
Between 6o and 70 — 293
Between 7o and 80 — 285
Between 8o and go — 155
Between go and 100 — 14
Total 7690

A Ta-
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A Table formed from thefe data in the
manner of Table XII; or, on the fuppofition,
that all who 4 in Norz‘bczmj)z‘m were born
there, would give the expe&ation of a child
juft born 28.83 years; .or, the proportion of

“the inhabitants to the annual deaths, as 28.84
to 1. It has been fhewn, that this propor-
“tion, in a place where the burials exceed the
births, muft be greater than the frue propor=
tion of the number of inhabitants to the an-
nual deaths: And this appears to be the real
cafe. For the bills thew, that, from 1741
to 1750, or for 10 years, about the time
when the number of inhabitants was 5136,
the annual medinum of burials was 197.5;
which, multiplied by 28.83, gives 5693; or
a gth part more than the £z number.

A Table formed in the manner of Table
XHI, would give the proportion of inhabi-
tants to the annual deaths, as 26.41 to 1
and this makes the inhabitants §216; or
very near the true number.

The IVth Table, in the Appendix, is form-
ed in the fame manner with Table XIV, for
London: And this is the genuine  Table of
Obfervations for Northampton, from which
may be calculated the true probabilities and
values of lives, at all ages, in that town.

At NorwicH, bills of mortality, of the
fame kind with thofe in London and North«
ampton, have been kept for many years. I

have
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have béeén favoured with a copy of thefe bills
for g0 years, from 1740 to 1769. The an-
nual medium of chriftenings, during this pe=
iiod, has been 1057 (a), of burials 1206.
And from hence, together with the account
of the nuinbers dying in the feveral decads
of life, after 10, I have formed Table V,
which fhews the true probabilities of life in
this town.

The followirig particulars féem to deferve
notice here. :

Firt. Had thefe Tables been formed
from the NorTHAMPTON and NoRrRwICH
bills, for- no longer time than any 10 years
taken together, of the periods I have men-
tioned ; they would have given the probabi-
lities and values of.lives nearly the fame,
Thefe Tables, therefore, are founded on a
fufficient number of Obfervations; and it
appears, that there is an invariable law which

(a) In this regifter all that die before baptifim, and
alfo all that are born and die among Quatkers, Fews, &c.
are omitted. There are alfo fome other omiflions ;-and
the true annual medium of births and burials muft be
greater than they are given in the bills. But this will
have no effe&t on a Table of Obfervations, {uppofing
the proportions of the births to the burials, and of the
mumbers dying in the different ftages of life, given rigiit.
—1It is proper I fhould mention further here, that thefe
bills give only the whole number of children dying un-
der 10, without fpecifying the numbers dying under two
years of age, between 2 an 5, and between 5 and 10,
as in other bills, 1 have, therefore, in forming the Ta-
ble for NorwicH, fuppofed the proportions of thefe num-
bers the fame that they are at Nortua22roN.

S ooverne
[
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governs the wafte of human life in thefe
towns.—The fame remark might be made
concerning LoNpon (2). See p. 251.
Secondly. An account  was taken at
SHREWSBURY, in 1750, of the whole num-
ber of inh«bitants; diftinguithing, particular-
ly, the number at the age of 21 and up-
wards.—The former number was 8141 ;
and the latter, 5187.— According to a Ta-
ble formed for NoRTHAMPTON, in the {ame
" manner with Table XIII, for LoNpon, the
whole number of the living is to the num-
ber of the living at 21 and upwards, as 26,411
to 16,586 ; that is, as 8141 to s113.—Ac-
cording to a like Table for NorwicH, thefe
numbers are to one another, as 24,500 to

() Some have entertained a very wrong notion of the
imperfections in the Lonpon bills. They do, indeed,
give the whole number of births and deaths much too it~
tle; but the conclufions with refpe& to the probabilities-
of life in Lonpon, and the proportion of inhabitants
dying annually, depend only (agreeably to the obferva-
tion in the laft note) on the ‘propartions of the numbers
dying in the feveral divifions of life; and thefe are given
right in the Lonpon bills.—For, firft. There feems no-
thing in this cafe, that can be likely to caufe the defici-
encies in the bills to fall in one divifion of life more than
in another : But what decides this point is, that thefe
proportions, as given by the bills for eny ten, or even any
five years, come out nearly the fame with one another
and always very different from the proportions given by
other bills.—There are no other variations, than fuch as
mutft arife from the lu&uations of LoNDoN, as to increafe
and decreafe ; and al{o from fome improvements in its
ftate, which have lately taken place. See Effay L. p. 190,
191, 201, :

15,6805
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15,680 thatis, as-8141 to 52710.—Thele
Tables, therefore, give the proportion of the
whaele number of inhabitants, to the number
of the living at 21-and upwards, almoft ex-
adtly the fame with the true proportion, as
it isat SHREWSBURY (¢): And this affords a
kind of demonftration of the reéitude of the
principles on which thefe Tables have been
formed.

In theparithof Hory-Crossnear SHREws=»
BURY, an account was taken, in 1760 and
1770, of the whole number of inhabitants ;
diftinguithing, doth times, the number at the
age of 70 and upwards; and the /g# time,
the number at 1o and upwards: And I find,
that a-Table formed from the Regiffer of this
parith, mentioned p. 192, gives, likewile, the/e
numbers as nearly the fame as could poffibly
be expected.

But further.—The number of inhabitants,
not reckoning children, in the parifhes of Sz.

(2) The annual medium of births at SHREWSBURY,
for 7 years, from 1762 to 1768, was 301 ; of burials 329.
It appears, therefore, that one in 243 of the inhabitants
die annually. But it fhould be remembered, that in 1766,
the {mall-pox and meafles increafed very much the mor-
tality in this town ; and I find alfo, that, fince 1750; a
nurfery for foundlings from LoNpon, was eftablithed here;
and that in 1768 this nurfery contained 660 children and
fervants. It feems, therefore, probable, that the true
medium of burials about the year 1750, muft have been
lefs than 329; and that the proportion of inhabitants
dying annually, may not be much greater than it is at
NORTHAMPTON; or 1 in 26.41.

S 2 Gies
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Giles and A/l-Saints, NoRTHAMPTON, wds,
in 1746, 2460 ; and the whole number of in-
habitants in thefe two parifbes was 3843.
See p. 254.—In the account I have received,
the particular age at which the limit of chil-
hood was fixed in taking this furvey, is not
mentioned ; but there is fufficient reafon to
believe, that it was 21 ¢ And, taking this for
granted, the number of inhabitants, not chil-
dren, will come out, (by fuch a Table for
NortuampTON, as Table XIII for Lon-
DON) 2414; or, nearly the fame with the
number really found in thefe parithes.—Had
this number been computed from a Table
formed forNoR THAMPTON,in the manner of
Table XII, Appendix, it would have come out
only 2176. This remark is applicable to the
Table for Breflaw, formed by Dr. Halley,

compaud with the fame Table, corrected for
all the ages under 20 (2), by the rule, p.246.

(a) Thave given Dr. Halley’s Table in the Appendix
juft as he framed it. ~ A corre&ion of it might be made
from the proportion of births to burials, mentioned p. 23g.
And it would then appear, that a z5th part of the inha-
bitants at Breflaw die annually ; and that half the num-
ber born die there under nx, as well as at Norwich. This
Table, as we now have it, makes half live to 16; but
the account mentioned in the note, page 240, fhews this
not to be the truth. It likewife makes the number of
inhabitants at SHREWSBURY, above the age of 21, to be
47305 and in the parifhes of A/l-Saints and §t. Giles, in
NorTHAMPTON, 2230, [t gives, therefore, thefe num-
bers wrong; whereas, as obferved above, a correCed
Table would give them wue,

5 The
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The neceflity, therefore, of that correction is
verified by faéts; and it appears, abundantly,
that the Tables I have given for NorTH-
ampToN and NorwicH may be depended
on.
But, thirdly. In comparing thefe two Ta-
bles, it may be obferved, that there is a dif-
ference between them in favour of NoRTH-
AMPTON, fewer dying there in childhood,
and more in old age. The fame would be
found to be true, were the NoRTHAMPTON
Table to be compared with a corretted BRES=
LAw Table. It appears, thercfore, agree-
ably to what might have been expectted, that
NorTHAMPTON, being a {mall town com-
pared with BResLAw and NorwicH, is lefs
unfavourable to health and longevity. The
difference, however, is not confiderable. Af-
ter the age of 20, there is a ftriking confor-
mity between all the three Tables, which

gives them great weight and authority.
Fuarther. It ought to be particularly no-
ted, that thefe Tables prove, the decrements
of life in moderate towns, to be nearly equal
thro’ moft of its ftages. At NorTHAMP-
ToN 1t appears that, of a given number of
perfons alive at 20, the fame number die
every year ’till 78, without any interruption
worth notice, except between the ages of
30 and 40.—A like uniform decreafe in the
probabilities of life appears in the BREsLAW
S 3 and
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and Norwicu Tables; but not fo remark-
ably. It was this circumftance in the BREs-
Law Table, that led Mr. De Mosvre to the
Hypothefis, defcribed in p. 2, and {o often
mentioned in this work.—The values of lives,
I have faid, deduced from this Hyporhefss,
agree {0 nearly with the fame values deduced
tmmediately from the Tables, that it is {carce-
ly worth while to diftinguifh them. But that
every one may be able to judge of this for
himf{elf, I have calculated (a) the following
Table.

Value of a life | By Breflaw | By Norawich| By Norlbamp-’By Mr. De Moi-

a@ the age Table. - Table, ton Table. | wre’s Hypotbefis,
‘12117617 17.48| 17.20 | 16.69
Recan 20| 16.49| 16.417 15.93 | 15.89
dng in- 30} 14.77| 15.15 14.85 14.63
4pr 40| 12.90| 13.36| 13.10 13.19
“5q| 10.87| 1113 | 11.2§ 11.34
6o| 8.58( 8.54] 9.02 Q.01

70| 5.59| 5.99| 0.26 6.06
750 4t 4861 4.79 4-29

It may be obferved in this Table, that the
- values, by the Hyporhefis, come nearer to the
true values by the NorTHAMPTON and.
NorwicH Tables, than by the Bresraw
Table; and alfo, that, before the age of 6o,
they are s/ inuch higher than the values for

(a) Lyvery calcul:\*lon of this kind may be made with-
out much labour, by a rule explained in note (O) Ap-

f)md X,
the
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the fame ages in Lonpox by Table X ; the
inhabitants of London, (as Mr. De Moivre ob-
ferves) being ‘¢ for caufes () too well known,
¢ more fhort-lived than the reft of mankind.”
—The Hypotbefis, therefore, is by no means
applicable to Lonpon lives. It is proper to
add, that neither can it be applied to the va-
luation of CounTRY lives.—It appears, from
the regifter of the parith of Huly-Crofi (4),
that the expeZatwns of lives there are much
greater than the expediarions by the Hypothefis.
—The expectation there of a life (c)

At201is 38 By Hypoth. 33 In Lond. 28.9

27 33.9 29.5 25.1
30 32 28 23.6
40  25.7 23 19.6
50 20 18 16
6o 14.5 13 12.4.
70 10 3 8.8
From

(a) Doéirine of Chances, p. 347.

(%) See Effay I. page 192.—1I have in the Supplement
given the Table of Obfervations from whence thefe cor-
clufions are deduced. In p. 257, a fa& is mentioned,
which feems to prove, that 20 years is a period long
enough to afford data in this cafe of fufficient autharity,
It is, however, certain, that the fame regifter contiiaad
10 or 20 years longer, will afford dafe more to b de
pended on.

(¢) The expe&tation of a child juft born in tiis parith,

is 33. AtNorTHAMPTON, 25%. At Norwich, 235.

In Lowpon, 18.—In this parith, 1 in 11 dies at 80, and

upwards. In NoRTHAMPTON; 1in 22. in NoRWICH;
1in27. In LoNpoN; 1ing40. See Effay L. p. 200.

S 4 I will
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From this comparifon it appears, that the
Hypothefis, from 20 to €o, gives nearly the
‘ | medium

I will add, that the probabilities of life here, appear to
be much the fame, with: the probabilities of life among
the minifters and profeffors in ScorLaAND.—This is a falt
_of fome conlequence; and, therefore, I fhall beg leave
to give a brief account of it.

The mean age at which the minifters and profeffors
enter into benefices and profeflorfhips in Scotland, is reck-
oned to be 27. Their number is g74. The" eftablith-
ment among them for providing for their widows, begun
on the 25th of March 1744 ; from which time to Novem-
ber 22, 1770, 774 have died: That is, 29.07 annually;
or 1in 325 The expeliation, therefore, of a life among
them, at the age of 27, is 331 ; which is nearly the fame
with the expeciation, as given above, of a life of the fame
age in the parith of Holy-Crofs; and 3% years more, than
the expeftation of the fame age by Tables III, IV and V.
—Now, the expedation at a given age, being compofed
of all the probabilities of life from that age to the extre-
mity of life; there arifes from hence reafon for conclud-
ing, that the probabilities of life among the minifters in
Scatland, cannot differ much in any part of life, from
thofe in this parifh.— But there is another fa& that con-
firms this obfervation.

‘The annual average of weddings among the minifters
and profeflors in ScoTLaND, for the laft 24 years, has
been at moft 32.  The average of married perfons among
them, for 17 years ending in 1767, had been 667. This
number, divided by 32, gives 20.84, the expeZation of
marriage among them ; which is 21 years more than the
expeélation of marriage would be, by Dr. Halley’s Table,
on the fuppofition, that all 1ft, 2d and 3d marriages may
be juftly confidered as commencing, one with another,
fo early as the age of 30.-—The expecfation of two equal
-joint lives is to the expeclation of a fingle life of the fame
age, as 2 to 3, by note (L) dppendix. It follows, there-
fore, that among the minifters in Scotland, the expeciation

- of
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medium between the expeifations of Lonpon
and CounTryY lives; and for this reafon it is
excellently adapted to general ufe.—Ai"sr 6o,
the expeﬁm‘z’am and values of livesin LoNDoN
approach nearer and nearer to the expeitations
and’ values of lives in Northampton, Norwich
and Breflaw; ’till, at 70, they come to be
almoft the fame. This is 2 circumitance
which, I believe, has not been attended to:
And it is the more furprizing, as there is no
caufe known, which can produce any error
in the values of lives after 60, deduced from
the Lonpon Table, except migrations from
London ; and the efte&t of thefe muft be to
dimimfh thefe values.

The following obfervations will, perhaps,
account for this.

It has been proved, that at lealt balf the
inhabitants of LonDpoN, turned of zo years
of age, are emigrants to LoNbpon from the
country. So grevt a change as that, from
the country air and modes of life, to the air
and modes of life in London, muft be parti-

of a fingle life at 30, cannot be lefs than 31.26. Mofk
probably it is more; on account of the later commence-
ment of marriage in the fituation of the Scotch mini-
flers.—1I reckon alfo, that 27 muft be lefs than the mean
age at which they enter their benefices and profefiorthips;
meaning by it, not the age on each fide of which equal
pumbers enter ; but the age at which, the excefs of the
interval of time taken to cnter on one {ide, is juft fuch as
to compenfate the greateq numbers who enter on the other
fide. See the conclufion of note (') Appendix.

cularly
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calarly hurtful to thefe perfons ; and, there-
fore, (except nfants)it is in them, probably,
that the pernicious influence of London on its
inhabitanss chiefly appears. ~ They come in
at every age 'till near 5o ; and this is the rea-
fon why the deaths continually increafe in
London’till that age ; but, after that age, the
inhabitants confifting chiefly of perfons, who
{like men #/éd to drink) have been feafoned to
FLondor, or with whom it does not happen
particularly to difagree ; the number of deaths
becomes lefs, and the values of lives begin to
approach nearer to the common ftandard in
other towns. A

There is one more fa& which I fhall here
take notice of ; and which deferves more at-
tention than has been hitherto beftowed upon
it. I mean; ¢ the difference between the
¢ probabilities of life among males and fe-
* males, in favour of the latter.”

From the accountin p. 254, it appears, that
at NoRTHAMPTON, tho’ more males are born
than females, and nearly the fame number
die; yet the number of living females is greater
than the number of males, in the proportion
of 2701 to 1770, or 39 to 30. This cannot
be accounted for, without fuppofing, that
males are more fhort-lived than females.—One
obvious reafon of this faét is, that males are
more {ubject to untimely deaths by accidents
of various kinds; and alfo, in general, more
addiCted to the excefles and irregularities

which
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which fhorten life. B¢} this is by no means
the only reafon.’ For it thould be obferved,
that at NoRTHAMPTON the number of fe-
male children was, in 1746, greater than the
number of male children, in the proportion of
759 to 624.—The greater mortality of males,
therefore, takes place among c¢hildren.—But
this, together with the greater mortality in
general of males at all ages, will more parti-
cularly appear from the following recital of
facts.

In the parith of Holy-Crofs, Salop, the inge~
nious Vicar, Mr. Gorfuch, in 1760, and again
in 1770, took the number of male and fe-
male inhabitants turned of 70. In 1760, the
number of females turned of this age, was
355 of males, 8. In 1770, thefe numbers
were, females, 35; males, 26.  And for the
laft 10 years, 11 out of 365 have died be-
tween the ages of 85 and 102; and they
were all females.

At BERLIN, it appeared, from the accu-
rate account which was taken of the inhabi-
tants in 1747, and which has been mentioned
in p. 219, that the number of female citizens
exceeded the number of male citizens, in the
proportion of 459 to 391: And yet, out of
this {maller number of males, more had died
for 20 years preceding 1751, in the propor-
tion of 19 to 17 (a).

() Vid. Sufmilch, Gottliche Ordnung, &c. where a mi-
nute account is given of the number of males and females
at BERLIN in 1747; and alfo, of the numbers of each
fex that had died from 1722 to 1750,

5 At
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At EpiNBURGH, &1 1743, the number of
Females was to the number of males, as 4 to 3;
{Sec Effay I. p. 211) but the females that died
annually, from 1749 to 1758, were to the
males, in no higher proportxon than 3+ to 3.
Before 1749, the bills give the totals of bu-
rials, without diftinguithing them into the
totals of males and females dying every year.

Mr. Kerfeboom, in his Effay on the num-
bers of people in HorrLANnD, informs us,
that from the Tables of aflignable Annuities
for lives in HorrAND, which had been kept
there for 124 years, wherein the ages of the
perfons dying are truly entered ; it appears,
that females have, in all accidents of age,
lived about 3 or 4 years longer than the fame
number of males. See Philfophical Tran-
faétions abridged, Vol. IX, p. 326.

In Volume the 7th of the Pézlfpbzm[
Tranfaitions abridged, Part IV, p. 46, &ec.
there is an account of the numbers of male
and fémale ftill-born children and chryfoms,
and of boys and girls under 10, of married
men and married women, and of widows.
and widowers, who died for a courfe of years
at Fienna, Broflaw, Drefden, Leipfic, Ratifbon,
and fome ather towns in GERMANY.

He that will take the pains to examine
thefe accounts will find that, though in thefe
towns the proportion of males and females
born is no higher than 19 to 18, yet the

pro~
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proportion of boys and girls (2) that die is
8 to 7; and that, in particular, the fil-born
and chryfom males, are to the {till-born and
chryfom females, as 3 to 2.

In thefe accounts it appears alfo, that of
7270 married perfons who had died in thefe
towns (4), 4336 were married men, and but
29 34 married women ; that is, zbreemarried scn
died to two married women.—In all PomEe-
RAN1A, during g years, from 1748 to 17356,
there died 13,556 married men, and 10007
married women ; that is, nearly 15 to 11.
Sufinileh,Gottliche Ordnung, vol.1. Tables, p.g7.
The fcheme for making provifion for the
widows and orphans of the minifters in
ScorrLanD, has obliged them to keep an
account of the number of weddings among
them, and the number of widobws left an-
nually ; and it appears, from the reports of
the truftees for carrying this fcheme into exs-
cution, that the annual medium of weddings (c),

(2) In the accounts from Breflaw it is particularly
mentioned, that by boys and girls are meant children to
10 years of age, of whom, for 8 years from 1717 to 17253,

feven males died to_fixr females, exclufively of the f/-born
and chryfoms.

(8} In Breflaw alone, for the eight years mentioned in
the laft note, 1891 married men died, to 1196 married
women ; that is 5 to 3. '

(£} The annual medium of weddings, among the mi-
nifters admitted to benefices, has been, for 27 years from
the commencement of the fcheme, 27. Befides thefe, I
find there have been 4 weddings annually among them,
before admiflion to benefices, The whole annual medium,
therefore, is no more than 31. But I have fuppofed it
32, in order to go upoa more {ure grounds.

is
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i (as obferved in the note, p. 264) at moft
32. And the annual medium of widows,
who have come upon the fcheme for 24 years,
is 20. Of 32 marriages then contratted an-
nually, 20 become extinét by the deaths of
bufbands ; and but 12 by the deaths of wzwves.
That is; among the minifters and profeffors
in ScoTLAND, 20 married men die to 12
married women; or 5 to 3. It appears, there~
fore, -that there is the chance of 3 to 2, and
in fome circumftances even a greafer chance,
that the woman fhall be the furvivor of a4
marriage, and not the man. In order to ac~
count for this by the difference of age be-
tween men and their wives, this difference
ought to be at leaft 12 years (2). Thatis;
fuppofing the mean age at which women
- marry to be 23, the mean age at which men
marry ought to be 35. But this feems to
exceed the bounds of credibility; and, there-
fore, very probably, the greater mortality of
males muft operate in this cafe. \
It is furtherobfervable in the accounts from
Germany, to which I have referred, that the
number of widbws dying annually, is four
times the number of widowers (4); and, as
widows
(2) The chance of furvivorfhip between two perfons
aged 21 and 34, is nearly 3 to 2 in favour of the former.
There is the fame chance of furvivorthip between 25

and 37 ; and 28 and 39. 'This may be learnt from Pro-
blem XVI, in Mr. De Movre’s Treatife on Life- Annui-
ties.

(8) In Drefden alone, the number of widows who died,

in four years, was 584. The number of widswers, 149.
That
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widsws are certainly, one with another, feve-
ral years younger than widowers; it may be
concluded from hence, that the number of
the former in life together could not be lefs
than five times the latter.—This fa& is like-
wife confirmed, by the obfervations which
have been made among the minifters in Scoz-
land. In 1770, the number of widsws in
life, derived from the whole body of mini-
fters and profeflors, was 380; but the num-
ber of widswers among them has, one year
with another, been fcarely go; that is, not fo
much as a guarter of the number of widows.—
It may be cafily feen, and it would not be dif-
ficult to demontftrate, that neither the greater
number of perfons left widows, nor any pro-
hable {uppofition concerning the greater fre-
quency of marriages among widowers, can
completely account for this, without admit-
ting the greater mortality of males.—This,
therefore, appears on the whole to be a fadt
well eftablithed : And it follows from it, that:
in order to calculate the values of ZLsfe- 4n-

That is; 4 to 1.— At WITTENBERG, during 11 years,

98 widowers died, and 376 widows.—At GoTHa, d}xllring _
20"years, 210 widowers and 760 widsws. Sufmiich’s Gott-

liche Ordnung, Vol. 11. p. 273. — In the country, on ac-

count of a lefs difference between the ages of hufbands

and wives and more early marriages, the deaths of widow-

ers and widows come nearer to one another; for in Po-

MERANIA, during the g years mentioned in p. 269, the

widowers that died were 411, the widows 1553 or 2 to 5.

nuities
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nuities and Reverfions with exaltnefs, -thefe
ought to be diftin& Tables of the probabili=
ties of life for males and females:  All that is
neceflary to obtain the proper data for form-
ing fuch Tables is, that the fexes as well as
the ages of the dead fhould be fpecified in the
bills; and this is an improvement of our
bills (2) of mortality which would give little
trouble, and which, therefore, I hope, will
be fome time or other made.

It has been obferved, that the author ef
nature has provided, that more males thould
be born than females on account of the par+
ticular wafte of males, occafioned by wars and
other caufes. Perhaps it might have been
obferved with more reafon, that this provi-
fion had in view, that particular weaknefs
or delicacy in the conftitution of males,
which makes them more fubje& to morta-
lity ; and which, confequently, renders it ne=
ceflary, that more of them fhould be pro-
duced, in order to preferve in the world a
due proportion between the two fexes.

In the courfe of this Effay, it has often
appeared, that I have been particularly in-

{a) This improvement would be rendered more com-
plete, by diftinguifhing the males that die; under the de-
nominations of. married men, widowers, and batchelors
aud the females, under the denominations of married wo-
mén, widows, and virgins. —The ufe I have made of fome
accounts of this kind which have been kept in Germany,
fhews that this would be of confiderable fervice.

debted
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debted to an information which I have re-
ceived from NorTHAMPTON.—I fhould be
inexcufable, did I not mention, that I owe
this information to Mr. Laewfon, an ingeni-
ous gentleman in that town,.who has pre-
ferved the bills of mortality there with much
care, and been very obliging in communicat-
ing them to me.—1It is much to be defired,
that like accounts were kept in every town
and parith. It would be extremely agree-
able to learn from them the different rates
of human mortality in different places, and
the number of people and progrels of popu-
lation in the kingdom. The trouble of keep-
ing them would be trifling ; but the inftruc-
tion derived from them (4), would be very
important.—I have already propofed one im-
provement of fuch accounts. I will add, that
they would be ftill more ufeful, did they give
the ages of the dead after 1o, within periods
of five, inftead of ten years.—During every
period, fo fhort as _ffue years, the decrements
of life may, in conftrucing Tables, be fufely
taken to be wuiform. But this cannot be e-
qually depended on, in periods fo long as ten
ears.

There is yet another improvement of thefe
accounts, which I will take this opportunity
to mention. They fhould contain not only

a lift of the diftempers of which all die, like

(a) See Effay L. p. 207, 208.
T that
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that in the London bills ; but they fhould fpeci-
fy particularly the numbers dying of thefe dif~
tempers, in the feveral divifions of life. Ac-
curate regifters of mortality kept in this man-
ner, in all parts of the kingdom ; and com-
pared with records of the feafons, and of the
weather, and with the particular circum-
ftances which difcriminate different fituations,
might contribute, more than can be eafil
imagined, to the increafe of phyfical know-
ledge.~——But to proceed no farther in tnefe
Obfervations ; I fhall now beg leave to fhut
up this whole work with the following ge-
neral reflexion, '

I have reprefented particularly, the great
difference between the probabilities of human
life in towns and in country parithes; and
from-the facts I have recited, it appears, that
the further we go from the artificial and ir-
regular modes of living in great towns, the
fewer of mankind die in the firff ftages of
life, and the more in its /zf ftages. The
lower animals (except fuch (2) as have been
taken under human management) feem in

- general

(a) Calves are the only animals taken under our pe-
culiar care immediately after birth ; and, in confequence
of then adminiftring to them the fame fort of phyfic that
is given to infants, and treating them in other refpeds in
the fame manner, it is probable, that more of them die
foon after being born, than of a/l the other fpecies of
_animals, which we {ee in the fame circumftances, See

' . the
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general to enjoy the full period of exiftence
allotted them, and to die chiefly of old age :
And were any obfervations to be made amon

Javages, perhaps the fame would be found to
be trueof them.—~DEATH is an evil to which
the order of providence has fubjected every
inhabitant of this earth; but to man it has
been rendered unfpeakably more an evil than.
it was defigned to be. The greateft part of
that black catalogue of difeafes which ravage
human life, is the off- {pring of the tender-
nefs, the luxury, and the corruptions intro-
duced by the vices and falfe refinements of
civil fociety (4). That delicacy which is in-
jured by every breath of air, and that rot-
tennefs of conftitution which is the effe& of
intemperance and debauchery, were never in-

the Comparative View of the State and Faculties of Man with
thofe of the Animal World, p. 23.—It is, indeed, melan-
choly to think of the havock made among the human
fpecies by the unnatural cufloms as well as the vices, which
prevail in polithed focieties. I have no doubt, butthat
the cuftom, in particular, of committing infants, as foon
as born, to the care of fiffer-mothers, deftroys more lives
than the fword, famine and peftilence put together.

(5) The ingenious and excellent writer quoted in the
laft note, obferves, that the whole clafs of difeafes which
arife from catching cold, are found only among the ci-
vilized part of mankind, p. §1.—And, concerning that
lofs of all our higher powers which often attends the de-
cline of life, and which is fo humiliating te human pride ;
he obferves, that it exhibits a fcene fingular in nature,
and that there is the greateﬁ reafon to beheve, that it
proceeds from adventitious caufes, and would not take
place ameng us if we led natural lives, p. 62.

T 2 tended
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tended by the author of nature; and it is
impoffible, that they fhould not lay the foun-
dation of numberlefs fuﬂ'erings, and termi-
nate in premature and miferable deaths.—
Let us then value more the fimplicity and
innocence of a life agreeable to nature ; and
learn to confider nothing as favagenefs but
malevolence, ignorance and wickednefs.
The order of nature is wife and kind. In
a conformity to it confifts health and long
life; grace, honour, virtue and joy. But
nature turned out of its way will always pu-
nith. The wicked fhall not live out balf their
days.  Criminal exceflfes embitter and cut
thort our prefent exiftence; and the higheft
authority has taught us to expedt, that they
will not only kill the dody, but the fou/; and
d@prive of an EVERLASTING EXISTENCE,

APPEN-
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Note (A). Sec Queftion III. Page 11.

ET E be any given expeétation of life; and
%ﬁ % px will be the number of perfotiz
alive at the end of » years, arifing from p perfons
left annually as widows, (or added annually to &
town or fociety) at the age whofe expeization is E.
The maximum, therefore, 1s always pE—. In Mr,
De Moivre’s Hypothefis, E is always 5 the difference
between the given age and 86. See the note, page 2,
and the latter end of the note in page 37. Se€
likewife the beginning of the Firft Effay, and note
(L) in this Appendix, where the inveftigation of
this rule will be given.
It will not be amifs to give the following ex-
ample of the application of this rule. .
At the time of the commencement of the
fcheme, among the minifters and profefiors in
ScorLanDp, for making provifion for their widowss
it was neceffary, that a calculation fhould be made
of the number of widows that would be upon the
fcheme at the end of every year, till they came to
a maximum, on the fuppofition that, (agreeably to
what particular enquiry had fhewn to have hap-
pened for many preceding years,) 20 new widows
would be left every year. In order to make this
calculation, let 4 of the 20 widows be fuppofed to
T3
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be under 32 years of age when left; and let 28
be fuppofed their mean age. Let the fame num-
ber be left between 32 and 39, and let 35 be their
mean age ; between 39 and 47, and 43 their mean
age; between 47 and 57, and 52 their mean age ;
between 57 and the extremity of life, and 63 their
mean age. The number in life together, to which,
in 10 years, 4 widows left annually at the age of
28- will grow, is, by the rule, (E being 29)
116—10
116

X 40, or 36.55.~—The number alive at

oy L16—
the end of 20 years, will bé 1111620 X 8o, or 66.2.

At the end of 30 years, the number alive will be
89; of 40 years, 104.82: of 58 years 116——
Thefe numbers, found in the fame way, for the 2d
clafs, (E being 25.5), at the end of 10, 20, 30, 40,
and 51 years, will be 36.7—64.31—84.7—97.2 5—
102 for the 3d clafs, (E being 21.5) at the end
of 10, 20, 30, 40, and 43 years, 35.34—61.4—
78.13—85.6—86—For the 4th clafs, (E being
17) at the end of 10, 20, 30, and 34 years, 34.11
—56.47—67—68—For the 5th clafs, (E being
11.5) at the end of 10, 20, and 23 years, 31.3—
45.2—46——The whole number, therefore, con-
fifting of all the claffes, will come to a maximum
nearly in 58 years ; and the totals in life, at the end
of 10, 20, 30, 40, 50, :and 58 years, will be
173.37~—293.58-——364.83—401.67—418.

Thefe determinations fuppofe none to marry.
1In 10 years, from 1757 to 1767, I have been in-
formed, that but g widows married. Let us thea
{uppofe, that one widow of the firft clafs marries
every year; and let all that marry, be {uppofed
o continue, one with another, 5. years in widew-
‘hood berore they marry, On thefe fuppofitions,
: X : the
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the foregoing totals will, at the end of the fame

periods “of years, be 169 23 —282-—347.5—

380.47—394.

Thefe calculations are made from Mr., Dé
Mboivre’s Hypothefis. Had they been made ex-
actly from Dr. Halley’s table, or any other of the
Tables I have given at the end of this work, ex-
cept the London one, the refults would have been
very nearly the fame.

Twenty-five years have now elapfed fiice the
commencement of this fcheme; and the number
of widows living every year have, in falt, corref-
ponded to the .alt numbers I have given, as nearly
as could poflibly be expected in an affair of this
nature,

T 4 Nots
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Note (B). Queftion VI. Page 21.

ET r fignify the fum of 1l and its intereft,
L for one year., The value of a life, whofe
complement 1s », being (by Mr. De Moivre on
Annuities, 4th edition, page 14. and p. 100.)

#—1 n—2 n—3 n—4

— +—— + — + —, &c. the prefent va-
lue of the remainder of it after fwo years muft be
n—3 | n—4

. . I P2,
—= + —, &c. which is equal to X=X

n— n—4. n—
I3 -+ i &ec.

n—2r = n—2rt n—2r3"

'Now% is the prefent value of 1l due at the

end of twb years. 7f:—2 is the probability that a

life, whofe complement is #, fhall continue two
n—3 n—4 n

years, and = + + =5 &c. is the va-

—27 n—2r" n—2r?
lue of a life two years older than the life whofe
complement is . And, therefore, (fince any num-
ber of years lefs than # may be fubftituted for two
years) the firft rule given in this queftion is right.
The fame procefs, applied to joint lives, will
demonttrate what is faid in the Scholium.

Note
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Note (C). See Queftion VII. Page._22.

ET the complements of any two affigned
lives'be # and m. The prelent value of the

firft poffible payment of an annuity to be enjoyed
by the life whofe complement is #, provided both
lives continue 7 years, and the life, whofe comple-
ment is #, furvives the other after that term, is the
probability, that the life of the expectant fhall
continue § years, and the other life 7 years and

then fail in the 8th year, multiplied by ;I;, or by

1/. difcounted for 8 years.—The probability that
the life of the expefiant fhall continue 8 years is
n—38

—. The probability that the osber life fhall con-

tinue 7 years is™—. The probability thatit fhall

continue 7 years, and fail in the 8th year, is
. ) § o1

—EXI——— =~ The probability, therefore,

that the life of the expezant fhall continue 8 years,
and the other life continue 4 years-and fail in the 8th,

is ”—7;-{-; X :”—-, and the prefent value of the firft poffi-

ble payment of the annuity fuppofed, is n”;rfx -;—l

See The Dofirine of Annmuities by Mr. Simpfon,
p- 6—15, or his Seleé? Exercifes, p. 315, &c.
In like manner, the prefent value of the 2d pay-
ment, at the end of the gth year, may be found

1 to
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to be = 9)(-—;-7)(1-—”—2:—9,&”‘9 2

m—1y R m,
and the prcfent value of all the poﬁible payments,
—8

IxTEx s+ 22 x24T0
But this feries is equal to ;-7 b ”—_:l X f:m_—z X

. n—8 I n—-g 2 n—10
n-—-—7r X m— + e X m—y * n—qr3 x

__.8 I R o) 2

’n___7, &Co NOW 7 x m___7 + 71—77' x m___7'$

&ec. is the value of an annuity for a life feven
years older than the expectant, after another life
feven years older than the life whofe complement

is m. ”-;;—Zx ”-37:-- is the probability that both

the affigned lives thall continue 7 years. And -{1
r

is the value of 1/ due at the end of 7 years. The
rule, therefore, given for folving this queftion, is
right.

This demonftration, as well -as that in the laft
note, is, for the fake of more eafe and clearnefs,
applied to the hypothefis of an equal decrement
of life. It does not, however, depend upon it
but may be applied to any table of obfervations.

Note
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Note (D). Queftion IX. Page 2g.

E T the complement of any two afligned lives
be #» and m, and the given term be fever
years, as in note (Ci The probability that the
former life (fuppofed to be the life in expectation)
thall la{’t 8 years, is, by Mr. De Moivre’s Hypo-

thefis, - 8, and the probability that 'the latter

life fhall fail in 8 years, is —~; and the firft pay-

ment of the annuity mentioned in this queftion,
depends on the happening of Joth thefe events,
. ., . =8 8
the probability of which is — X —
The prefent value, therefore, of the firft poffible

payment of the annuity is

n—88 X § In like
nr m
manner ; the prefent value of the fecond poffible

payment is ':7_99 X 7%; and of all the payments,

n—8 8 71— n—ro 10

X —, &c. But

n-—-8 e
+ S X 7%2.’ and -7-17“_99. X

m

!
nr® m nr
22 % L, The foregoing fe-

m nre m nre

. . . I
ries, therefore, is equal to the two feries’s — x

X s+ x 4l

nre

71——-8 —10
) X 73;, &c. and

X
77
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1 n—8
- X

77 ur

7 n—9 7 , n—I10 7
X =+ ==X -4 X m,&c.or

ok "y Tl x I L 4 0
r n

m n—yr M7 a—7r

T2 7—10 3 7 =7
+ X » & + 5 X S X —Ex

m—7  p—qrs 7

n—38 n—9 1o , &c. which is the very
3

Ay B—qr: B—r
rule given for folving this queftion, as will appear
from notes (B) and (C).

Note’
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Note (E). See the Scholium to Queft. X.

CCORDING to the calculations, the time

in which the firft yearly payment of a rever-
fionary annuity becomes due, 1s the end of the year
in which the event happens that entitles to it, how-
ever little or much of the year may then happen to
be unelapfed. And this, likewife, is the time
when a reverfionary fum becomes due. Thofe wha
know how the calculations of the values of rever-
fions are inftituted, muft know this, But an an-
nuity, the firft payment of which is to be made at
the fame time with another payment of a2 fum in
hand, fufficient to buy an equal annuity, is worth
one year’s purchafe more than the fum. For
inftance. Reckoning intereft at 4 per cent. and r
being 1/. increafed by its intereft for a year, or 1.04,

;-{- —:-2 + ;I;, &c. = 25/, is the prefent value of

an eftate of 1/, per annum for ever: That is, it is
the value of it, fuppofing the firft rent of it is to
be paid a year hence. If the firft rent is to be
received immediately, or at the fame time with
another payment of 25/ it is worth one year’s
urchafe more, or equivalent to 26/——I have
not found, that any of the writers on anpuities and
reverfions, have attended to this obfervation. It
fuggelts a correction neceflary to be applied to the
common folutions of feveral important problems :
particularly to the 21ft and 22din Mr.Simpfon’s Trea-
tife on Annuities, and the 26th, 27th, 32d, 33d, and
4oth problems in his Seleé? Exercifes; and to all other
problems of the fame kind in other writers. There
can
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can be no great occafion for being more explicit,
It will not, however, be amifs to add the following

p, . I . .y
demonilration :——~ is the prefent probability

that a life whofe.complement is #, will fail in any

“ . I n
one aflignable year of its duration. S X ~ 4 =

-+ ;i—;, &c. (n), or the prefent value of 1/. per an-
num for # years, multiplied by -87;, is the prefent
value of the fum or legacy denoted by S, payable
at the failure of the given life. Therefore, (# be-
ing 56 ; the life 30; intereft 4 per cent. 7—=1.04;
the fum 25/} the value of the expeftation, by
Mr. De Mpsivre’s hypothefis, is 9.919.

Further. The vaiue of 1l to be received at the
end of a year, provided the life whofe complement
is 7 fails, is the probability of the failure of the
life muitiplied by 1/ difcounted for a year, or

n—I

1— — X -:— In like manner; the value of 1/,

to be received at the end of 2 years, if the fame

. . . n—2 X
life fails in 2 years, is 1 — —= x =. And, there-
' . N . n r@
fore, the value of all the pofidle payments of an
eftate or annuity of 1/, for ever, to be entered

—

. . . . 12— 1
upon after the given life, is 1 — — X -t1—

$—2

W = et SVELE ( X
X =t — X 5 & (1) = 4

I
7T_i.2

‘n
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Nn—1I n_2

nr + nrz +

";;3, &c. that is, the value of the life fubtraded

n+z , &c. or-+ +r3,&~'—'

from the perpetuity 3 or, in this example, /,14.684,
(the value of a life at 30) fubtracted from 25 ; that
1s, /.10.316. But 10.316 is to 9.919, in the fame
ratio with 104 to 100, or 26 to 25, agreeably to
the rule in the S¢bolium.

Note
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Note (F). Queftion XIII. Page 44.

. ried men, and 40 the mean age of married
women, Ido not intend to fuppofe, that there are as
many married perfons who exceed thefe ages, as
there are who fall thort of them. Itis likely that the
latter are moft numerous; and it is neceffary that
this thould be the cafe, to render the fuppofition I
make juft——1If all marriages commenced at 33 for
the man, and 25 for the woman, one half of them
would be diffolved by the time the men were 50,
and the women 42 ; for (by the Hypothefis, and
alfo nearly by the Breflaw, Norwich, and Northamp-
ton tables) there is an equal chance for the joint
continuance of two lives, whofe ages are 25 and
33, feventeen years. Forty-two and fifty then
would be properly the mean ages at which widow-
hood would commence ; meaning by thefe, ¢ the
¢ ages on each fide of which equal numbers are
¢ left widows and widowers.” But, tho’ in this
cafe half the marriages of every year would be dif-
folved in 17 years, they would not be 4/ diffolved
in twice that time. So far would this be from
happening, that about a 7th part would continue
beyond twice 17 years; nor would it be certain,
tat they would be all diffolved till near the ex-
tremity of the poffible extent of life. The’, there-
fore, an equal number of marriages would be dil-
folved, or an equal number of widows and wi-
dowers left before 50 and 42, and afterwards, yet
the ages of the latter would, one with another,
much more exceed 50 and 42, than the ages of
the

WHEN I here call 48 the mean age of all mar-
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the former (that is, of the widows and widowers left
before 50 and 42) would fall thort of them. And the
number of marriages alfo in the world; among per-
fons of greater ages than thefe, would be much
fewer tharr among perfons of leffer ages——In other
words : the period, at which the marriages that
have been contracted are half diffolved, is not the
period at which the number of marriages conftantly
exilting is equally divided, but tns penod falls
fome years fooner ; and the period I have in view,
falls in that part of the interval between thefe two
periods, where the greater ages of the marriages
on one fide, are juft enough to compenfate (in fuch
a calculation as that I have given) their deficien-
‘cies in number, compared with the number of
marriages on the other fide.

In fhort. Suppole 35 marriages every year
between perfons 33 and 25 (4). In 12 years there
weculd be half as many in the world, as could
poflibly arife from fuch a number of yeariy wed-
dings, In 17 years, half every fer would be ex-
tinét. The expeitation of every marriage would be
19 years, by prob. 21 of Mr. De Moivre’s Treatife
on Annmities; or by the note p. 299: That is,
staking them all together, they would exift juft as
long as an equal number of fingle perfons, fuppofed
to be fure of living juft 19 years, and no more ;
or, as long as an equal number of fingle pErfons,
all 48 years of age, fuppofed to be iubjeé‘c to the
common laws of mortality, One with another,
then, they will be all extinlt in 19 years: the
marriages which continue bcyfond this term, tho’

(4) In the Pais de Vand, Switzerland, the mean age at which
women marry, is nearly the very age here mentioned : But it
will be thewn in the Supplement, that the expe&auon of ‘mar-
riage there, is no lefs than 23 years and £ ; fo much higher are
the probabilitics of life in the country than m towns, brthan they
quggt to be according to Mr. De Mesiwre's Hypathefis. See p.263.

tewer
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fewer in number, enjoying among them juft as
much more duration, as thofe that fall fhort of 1t
enjoy lefs. Widows, then, at a medium, will com-
mence widowhood at 44 (that is, 2 5 increafed by r9)
years of age, and widewers at 52. The values, there-
fore, of the lives of the former, when they commence
widowhood, will, one with another, be the fame with
the value of a life at 44 ; or, (reckoning intereft at
4 Per cent.) I2.5 years purchafe, in prefent pay-
ment, (the annuity to begin at the end of a year);
and their expeftations of life will be 21 years, or half
the difference between 44 and 86. The value of
the lives of the /atter will be 10.92, and their ex-
pedtation 17 years—The whole number of marriages
conftantly exifting, which would refult from
2= fuppofed to commence annually, would be
19X 35, or 665; and 53 years (the difference be-
tween 33 and 86) would be the time in which they
would increafe to this number The chance -of
furvivorfhip would be 69 to 53, by prob. 18th,

Mr. De Moivre on Annuities, that is, 1n 53 years,
35 reli¢ts of thefe marriages would be left every:
year, and the number of widows would be to the
number of widowers, as 69 to 533 or 19.8 widews
would be left annually, and 15.2 widowers. The
maximam of widows in life together, if none nar-
riid, would be 21X19.8, or 416; and they
would increafe to this number in 114 years (or 61
years after the number of marriages had attained
ta a maxinym)——"The maximum of wzdo wers would
be.15.2X 17, or 258; and they would increale
to this pumber in 106 years.

An ealy method may be hence deduced of folv-
ing the queftion which occafions this note——If
the number of the members of the eftablithment
1 have fuppofed, 18 665, and the mean ages at
whlch marriage may be deemed to commence are

25
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275 and 34: 19.8 widows will (it hds juft appeared)
be left every year; and the values of their lives;
when they commcnce widowhood, will be, one
with ancther, 122 years putchafe. An annuity of
207, will, therchre, be worth, to each widow, 250/,
and 19.8 fuch annuities muft be. worth 4950%
which, confequently; is the annual income necef-
fary fot the {fupport of the eftablithment, the firft
payment to be received immediately: or L7.44
from each of the 664 members; which aancrs‘
nearly to the determination in page 44..

In the Lt Effay; p. 296, it has been fhewn, thar
obfervdtions determine the chance of furvworfhlp
m favour of the wife in marriage, to be really fo great

as 3 to 2 ; and in fome c1rcumﬁances greater. Fhave
alfo there obfcrved that in order to account for this
from the difference of age between men and thieir
wives, this difference muft be at leaft 12 years, and
the mean ages of all who marry annually, muft be-
fuppofed to ' be about 23 and 35. In this cafe, 19,
as before; will nearly be the expedation of all mar-
riages. ‘The miean age at which widows and wi-
dowers will commenee 1uch will be 42 and 54. The
number of anniral marriages neceffary to keep up
665 marriages conﬁantly exifting; will be 33.
The number of widows left annually, by fuch:a
number of marriages, will be 215 and the values
of their lives, at the timé they commence widow+
hood; will be 285 years purchafe by Table VI: and
thcrefore, the whole annual income neceffary for the
fupport of the fuppofed eftablifhment, will be 53974
or an annual payment; beginning immediately, of
1. 8.11 from each member— 1 he number of widows
on fuch an cftablithment will, in 63 years, grow, if
none marry, to 462 ; and the number of widowers
to 224.——Mt miay be dcpended on, that all this

would happen as far as Dr. Halley's table, or the
AP " tables
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tables for Norwich and Northampton, exhibit the
true ftate of human mortality.

Among the minifters and profeflors in Scor-
LAND, the number of married men being 667, or
nearly that here mentioned, the number of annual
weddings has, for many years, been at an average 32,
and the number of widows left annually not quite 20;
and, therefore, the chance of furvivorfhip in favour
of the wife, as 20 to 12, or 5 to 3. See Effay IV.
p-269. This is not more different from the refults
1 have given, than might have been expefted;
and the chief reafon of the difference s, that the
expeciations of fingle and joimt lives among the mi-
nifters and their wives in ScoTLanD, are greater
than thofe given by Dr. Halley’s, and the other ta-
bles of obfervation.—Thefe tables give the ex-
pectations of lives as they are among the bulk of
mankind in moderate towas. The expeétations
of lives among the better fort of men, living
moftly in country villages and parifhes, are much
greater. The faét is, that among the minifters in
Scotland, the expeltation of a fingle life at the age
of 27, is at Xaft three years and an half greater;
and, confequently, of joint lives, above two years
greater, than the fame expectations by Dr. Halley's
“fable. Ibid. page 264.

I cannot “help juft mentioning another remark
here.——It may be obferved, that fuppofing no
{econd marriages, and, at the fame time, that the
odds for the woman’s furviving in marriage is 3 to
2, the number of widows in the world would be
double the number of widowers. But it has been
found, in fa&, that the number of widows is five
times the number of widowers. How this is to be
accounted for, I have thewn in the Effay juft re-
ferred to, page 270, 271.

3 Note.



APPENDIX 293

Note (G). Queftion XIV. Page 48.

ET 7 be 1/. increafed by its intereft for one
year ; ¢ the given time or number of years
tor which the affurance i1s to be made; 4, 4, ¢, &c.
the probabilities taken out of a table of obferva-
tions, that the perfon whofe age is given fhall live
1, 2, 3, &c. years; and P the probability that he

1—a 1—b I—c¢

fhall live # years. Then — + —— + —-, &c.

1—P 1—P 1—P I X
(t_—l) -+ 7 + o + r,_]_'z'?&c' - ; + —;q, ~-
1 ’ a b ¢ P
r—“’&c' @—-+ s+ 5 & —1) +5+
1—P

I .
— X ;I + ;-—z + —» &c. will be the exact value

rt

of an annuity to be entered upon at the failure of
the given life, provided it happens in 7 years.
And the rule is nothing burt this value exprefled
in words. In a fimilar manner may be demon-
ftrated the other rule for finding the values of
aflurances for a given time, on two joint lives, or
the longeft of two lives.

U3 Note
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Note (H). Queftion XV. Page 56.

ET r fignify as before; S the given fum tq

be affured; ¢ the given time; N and # the
number of the lmng in the table of obfervations,
at the age of A and B refpettively; A, B, C, &c.
and a, Zz ¢, &c. the number of the llvmor in the
‘table, at the end of 1, 2, 3, &c. years from the ages
of AandB; D, D, D D &c. and 4, a’ 4, d, &,

ir U1l

the decrements of hfe 1n the table, ac the ¢nd of
1, 2, 3 &c. years from the fame ages. ‘Then, by
reafoning in the fame manner with Mr. Simpfon, in
p. 3106, &e. Seled Exercifes, it will appear that S x

A?(d Bxd Cxd Dd
N & xo + s & (1) + S X 3N +
Dd Dd S Ad B4

o & ()= 0 X N Tk +

2Nmr2 ' g Nard?
U S Dad Dd
5 0 & () Ton X o F o & (). This

is the exa&t anfwer to (@eﬁ on XV. and the rule
is as near an approximation to it as there is reafon
to defire.

In the fame manner, retaining all the fame fym.
bols, it may be found, that the anfwer to Queftion

‘(VI is |

D4 D4 DibDxd DiDibxd
S X aNwr & Nn!r2 + anr3 -+ __m%‘—ﬂ
D4 - Dd D4
(s & SX omn + N T s

(¢ ==1)
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S Dd DFDxd DIDFDxd
1 1

i — — 1 1 L
([ I) -—' nr X + Ny + N3 2

Nr
S Dd Dd Da
&ec. (+—1) + N X — + _7';;'; 4 "‘z_r';‘s &e. ().
D D4-D D4+D4D .
But = 1 +x + +1+11,&C. (t—-l) 1S thje
Nr N7 N3

fame with the excefs of the value of an annuity
certain for a number of years lefs by one year than
the given term, above the value of an annuity on
the life of A, for the fame number of years ; from
whence the reafon of the rule for folving this
queftion may be eafily difcovered.

U 4 Note
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‘Note (I), Page 119, &c.

LET ¢ be any given term of years; p the va-

lue of 1/. due at the end of the given term ;

he value of an annuity certain for the fame

term ; # the complement of a given life; G the va-

Tue for the given term, of two jo'\nt lives, both

equal to the given life; (to be found by Queft.VI1.)

‘P the perpetuity ; 7, 1/ increafed by its intereft for
one year.

Then A—G X n4 1 X pxP—AxPxr will be
the prefent value of 1/. 2/. 3/. &c. (¢) payable at
the end of 1, 2, 3, &c. (¢) years; but fubjett ta
failure when the given life fails.

If fuch a courfe of payment is to begin im-
mediately, and to be made at the begmnmo af
every year, till £ 1 payments are made in ¢ years;,
add to the preceding value, the value increafed by
unity of an annuity on the given life for ¢ years,
found by Queftion VI. and the fum will be the va-
lue fought. And this value, divided by the pre-
fent value of what may happen to remain of the
given life after # years, found by Queftion VI. will
give the fanding annuity to which fuch a feries of
mcreafling annual payments, beginning immedi-
ately, will entitle, for the remainder of the given
life after ¢ years.

With the affiftance of this theorem, all that is
faid in page 119, &c. may be mve{‘cxgated It
would be too tedious to enter into a more minute
account.

; Note
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Note (K). Page 149.

ET d fignify the difference between the comple-
plemems of the youngeft and oldeft Life in
the body of Annuitants, here deferibed, at the
time they enter; let S fignify the fum of thefe
complements ; » any given number of years not

S d
greater than S5 and ¥ the ratio of the whole

. Sxd
number of Annuitants to - Then

#xd will be the number that will die the 11t years

xxd-+ %ﬁl , the number that will die the 2d year;

-

i 2d
xxd-t-% +4§i, 3d year;

' 6d . 84 . 84
xxd+—¢-+§;+§3,4thyear;

Izd 16d 16d

xxd+ + = + g T g sthyear;

_d 2d ’
andx¥Xnd+n'—nX g +n—24n—2"X & +n—3

4d éd’
tr—grx Gtr—atr—4'x 5o & (n)
will be the whole number dying in » years. When
. S d . .
# is greater than -~ — —, this feries is greater than

the whole number dying in # years; but in all
other cafes it gives this number exaltly, fuppoling

the probabilities of life to decreafe uniformly.

In
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In the prefent inftance, the youngett life being 20,
and the oldeft 60, the two complements are 56 and

26. S=82.4d=30. %51: 1230. And therefore x—=

33333 27.1. Take #= 30 years, and the fore-
1230

going feries will be 27.1X 900+ 318.2 4 7.242 4
.164 = 33.214, which is a little greater than the
whole number dying in 30 years, but at the fame
rime lefs than the whole number of Annuitants. -

Note
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i

Note (L). See Effay I. Page 169, 17;9;
172.

TI—;E fur of the probabilities that any given
lives will atrain to the end of the Iﬂ 2d,

3d, &c. years from the prefent tlme to the utmoﬁ:
thremlty ofhfe (for inftance, 45 24 23 &c.
to 4% =22 5 for lives of 40, by the b)patbcfs) may
be called their expeciation, or'the number of pay-
ments due to them, as yearly annuitants. The fum
of the probabilities that they will attain to the end
of the 1ft, 2d, 3d, &c. bcz!f)eam, (or, m the pam-
cular cafc {pecified, % ,,;1 -+ 2 2+ &, &c. =
% balf years, or 223 years) s theu‘ expectation as
balf yearly anmitants.” And the fums juft men-
tioned of the probabilities of their attaining to the
end of the 1ft, 2d, 3d, &c. moments {equal in the
fame particular cafe to 23 years) is properly their
expefation of life, or their expeclation as annbitants
fecured by land.
" Mr. De Moivre has omitted the demonftrations
of the rules he has given for finding the expefZa-
tions of lives, and only intimated in general, that
he difcovered them by a calculation deduced from
the method of fluxions. See his Treatife on Annui-
ties, page 66. It will, perhaps, be agreeable to
fome to fee how eafily they are deduced in this
method, upon the hypothefis of an equal decre-
ment of life.

Let # {tand for a moment of ume, and # the

—_— ﬂ—2:§'

:omplement of any affigned life. —,

n—-—r

7~ 8ec. will be the prefent probabllmcs of its

CON-
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continuing to the end of the 1ft, 2d, 3d, &c. mo-

N oqe . . .
ments; and —— the probability of its continuing

to the end of ¥ time. n—'; % % will therefore be

the fluxion of the fum of the probabilities, or of an
area reprefenting this fum, whofe ordinates are

e X . . -
—> and axis x.—The fluent of this expreffion, or

xr . . . .
¥, 1 the fum itfelf for the time x; and this,

when ¥—=#, becomes 17, and gives the expeitation of
the affigned life, or the fum of all the probabilities
Juft mentiened, for its whole poflible duration.—In

like manner : fince ’3'-;—5—: is the probability thag

2

H—x7 .
n* X *

will be the fluxion of the fum of the probabilides,

two equal joint lives will continue  time,

. X x3 . . n
The fluent 1s x — = + et which, when #=x, is ?:’
or the expectation of two equal joint lives, -
. n—2ux 2x. iqe
Again: fince —— X —is the probability that there
n n

will be a furvivor of twa equal joint lives at
. n— 2 . .
the end of x time, -—”f -;:-’ X % will be

the flwxion of the fum of the probabilities ;

2x3

x* .
and the fluent, or — — is (when x=#) 37, or

3**
the expeflation of {urvivorfhip between two equal
lives ; which, therefore, appears to be equal to the
expelia-
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expeiation of their joint continuance. The expe@ta-
tion of two #nequal joint lives, found in the fame

mz

. m .
way, is ~— -, being the complement of the

oldeft life, and # the complement of the youngeft,

The whole expetation of furvivorfhip is Z— — ;f +

%

;ﬂ-—”. The expeftation of furvivorfhip, on the part
of the oldeft,is % ; and the expecation, on the

. . m _m* .
part of the youngett, is g —5 t o Itiseafyto

apply this inveftigation to any number of joint
lives, and to all cafes of furvivorfhip.

It may be obferved, concerning the firlt of the
fluents here given, that it exprefles not only the
expeltation of a given life for the time x, and
therefore its whole expectation when ¥x=#, but
likewife, the number of perfons alive, to which one
perfon added annually to a fociety, at a given age,
will increafe in x time.——Thus: Suppofe one
annuitant, whofe age is 28, (and whofe complement
of life, therefore, is 58, or expefation of life 29)
to come upon a fociety every year; the number of
annuitants alive, deduced from hence, will, in x

2

x* , Or4X29——x
4%29 4%29
fore, the number of annuitants alive, deduced in
the fame time from p annuitants left annually at

X 2.0—x" . . .
1—4%9—1 % pr.——In like

years, be x — X x3 and, there-
the fame age, will be

. . x3 x3 .
manner, the 2d fluent, or — — — -+ x, gives the
: n ’

number
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number of marriages in bemor together, that will;
in x years, grow eut of ome ycarly marriage, be-
tween perfons of equal ages, whofe complement of
lifeis #. If they are of anegial dges, and the com-

plement of the oldett life is m, and of the youngeft

o X -+ x. And'

2nm
if the number of years is required, in-which any
given number of yearly marriages, between mers
and women at given ages, w1ll increafe fo far ag
to be in any given proportion to the greateft nums
ber that can pofiibly grow out of fuch marriages;
this expreflion muft be made equal to the expefia-
tion of the joint lives, or of each marriage, multi-
plied by the fraction exprefling the given propor-
tion ; and the root of the equation will be the an-
fwer. Thus: 1t may be found, that one marriage
every year, between perfons 33 and 25 vears of
age, would in 10 years increafe to 8.35; in 15
years, to 11.38; and in 53 years, to 19, or their
greateft poflible number; and, confequently; that
35 fuch yearly marriages would, in 10 years, in-
creafe to 2923 in 15 years, to 3983 and in 53 years;
to 665. And if 1t is enquired in what number
of ;years 35 fuch yearly marriages would increafe
to half the number in being t00°the' poflible ta
be derived from them, the valL.c of x, 1n the cubic
x3 n-{-mxx" . m m

fon — — X 4y =2 T I muf
¢quatio o pymeanli s S 5, X muft

be found; which; in the prefent inftance, is néarly
t2.
I have, in fome parts of this work, had occafion
to make fuch deduétions as thefc. See note (A7,
p. 2773 and ndte (Fj, p. 288; and ch{’tlons IH
a.nd XHL

2 Nom’

3
#, this number will be —— —
3717/2
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Note (M). Effay II. Page 226.

ET r fignify 1l. increafed by its intereft for
one year.

V the PERPETUITY.

# the difference between the age of the youngeft.
life, and 86 ; or its complement.

# the complement of the oldeft life.

P the value (in Table IL.) of an annuity certain
for m years.

And the exaét value of any two given joint lives,
according to the hypothefis of an equal decrement

V41 . P
XH—m—20—1 X ;

of life, will be V— -
+ 20, Example:

Lert the ages be 27 and 38 ; and the rate of in-
tereft 4 per cent. Then n = 59.m = 48. V= 25.
P=21095.2—m—20—1=— 40. n—m—

2V — 1 X g +2v = 50—17.660 = 32.340. And

.V P
V— ——:i———l-x n—Mm—2V—1X ~ _}_27;225:_;%

X 32.340=10.748, the value of two joint lives.
whofe ages are 27 and 38.

Note
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Note (N). Eflay III. Page 232.

[T is plain that the purchafer of A’s right, ad
ftated in the firft of the queftions, to which this
note refers, cannot get into pofleffion, till the year
when A and B thall be both dead ; nor then, un-
lefs A happens to die 4. Now, fuppofing the
common complement of life #; the probability
that A and B fhall be %0sb dead at the end of the

n—1I

Jirft year, and A dic laft, is 1 — f? X 1=

n—r1 pr— h—xl" "
— f — -+ . In like
2n n*

I I
X-=-=

2 2 2n
manner, the probability that they fhall be 2otk
dead at the end of the 2d, 3d, &c. years, and A

furvive .SI n—=-2  #=—2 | n—2% 1 7n—73

rvive, 15— — — . kB o
> 2 2n o ' o g 2n

7— n—72\*

-:-i-n—:“‘-) + an , &c. The prefent value, therefore,

of the 1ft, 2d, 3d, &c. rents of the reverfionary
n—I 11 n—1* I —2

|
eftate is —— — y =g —
2r 2nr 22nr anr 2r 21y
P2, n—2* 1 1n—7 n—3 n-—glz &
anr® omr® ? 23 2nr? 27133 onrs ? Cs

Suppofing # to fignify 1/ increafed by its intereft
for a year ; and the eftate to be 1/ per annum. And
the fum of thefe terms continued i# infimitum, is the

1 I I .
Bur— + =54 &e. is balf

5;'3:
the

value required,
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n—1 1—3_7:-hz+

the perpetuity 2nr -+ 2nr 217y
n—2  n—2 n—72 * + 71_-:—_3. +7Z——3 : 71__;-3 *
anr® anr?® 2n%r% 2nr’ 2nr? 27*r3 C

is half the value of the joint lives, fubtracted from
balf the fum of the values of the two fingle lives ;
that is, balf the value of the longef of the two

lives.
A fimilar demonftration may be applied to the

other queftion,

X Note



Note (0). Effay IV. Page 262.

E T r be 1/ increafed by its intereft for one
M -4 year.

Let S reprefent any given interval of time; or
number of years, during which the decrements of
life in a table of obfervations continue equal.

2 the number of the living in the table at the
beginning of the firft year of that intetval.

b the number of the living in the table at the
beginning of the year immediately following the
fame interval.

P the value of an annuity certain for S years.

p the value, in Table 1. of 1/. due at the end of
S years.

the value, in Table VI. of an annuity for the
life of a perfon whofe age wants S years of 86.

N the value, in ftrict agreement with the given
table of obfervations, of an annuity on the life of
a perfon whofe age is S years greater than the age
a2t which the interval of equal decrements begins,
Then.

5 ]
Q.+ > x P—Q_will be the value, according

to the table of obfervations, of an annuity for S
years, on a life of the fame age with that at which
the interval of equal decrements begins. And

by — L
— s P— N will be the value of an
Q4= X P—Q+7
annuity on the whole duration of that life,
When S reprefents one year, Q_vaniflies, and the
laft expreflion becomes:—r X 1 4+ N; which is the

rule
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rule for finding, from the value given of any life,
the value of a life one year younger.

Thefe Theorems fave much labour in calculat:
ing the values of life-annuities from tables of ob-
fervations.

The firft of them, with its inveftigation, may
be found in page 341, 3d edition; of Mr. De
Moivre’s Treatife on the Doltrine of Chances. But it
is neceffary to obferve, that the diretion Mr. Dé
Moivre has given for finding the value of Q_is
wrong. In confequence of caleulating agreeably to
this direétion, he gives the value of a life at the age
of 42, by Dr. Halley’s table, greater thar the value
of the fame life by his own hypotheflis; whereas, it
is evident, that the probabilities of living after 42,
being all along lefs in Dr. Halley’s table, than in the
bypothefis, the value of the life muft be dlfo lefs.

The mathematical reader may eafily fatisfy him-
felf, that the value of Q ought to be taken from
Table VI, as I have directed. o

An eafy and accurate method of firiding the
values of fingleslives, agreeably to ary given | table
of obfervations, is given by Mr. Dodfm in his
Mathematical Repofitory, vol. 11. page 161.

There is alfo in Mr. Simpfor’s Scleti Exe/czfes
page 275, a very ealy rule for approximating to
the values of fingle lives, according to Dr. Halley'’s
table. But this rule muft not be depended on;
for I have found it half a year’s purchafe, and fome-
times three-quarters of a year’s purchafe wrong.

To prevent the danger of miftaking the Theo-
rem 1 have given, I have thought proper to
fubjoin the following example.

Let the table of obfcrvations be the Breflaw Ta-
blc‘ of Table 11I. The value of a life at 78, by this

X2 Table,
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Table, is22 4. +L 4 34
able, 15587+ 58r"+58r‘, &c. to the end of

life. The number of terms in this feries being
fmall, it may be eafily found to be 3.514, fuppoi-

. . I I I .
ing intereft at 4 per cent. and T &c. be-

ing the values, in Table I. of 1/ at the end of
1, 2, 3, &c. years, From 48 to 74 the decre-
ments of life continue equal ; and therefore S=4.
a=98. b= 58. P = 3.6298, by Table II; p=
-8548, by Table 1; Q=1.406, by Table VI;

N=3.514. P—Q_+ pN = 5.227; and Q-+ é

% P—Q_+ pN = 4.500, or the value of 2 life at
74-

From 74 to o there is another interval of equal
decrements ; and, by a like eafy operation, the
value of a life at 70 will be found to be 5.595-

TABLE
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TABLE

I.

399

The prefent Value of 1/ to be received at the end
of any number of years, rot exceeding 100;
difcounting at the rates of 3, 31, 4 44 5 and
6 per cent. compound intereft. ’

! OO O~ Wi e N o~

ot
—

12
13
14
15
16
17
18
19
20

21
22
23
24
25
26
27
238
29
39}

D3

31
32

3 per Ct.

3% perCt.

4 per Ct.

4% per Ct,

5 per\Ct.

6 per Ct.

1970874
1942596
915142
,888487
,862609
»837484
,813092
1789409
»766417
1744994

5966184

1933511
2901943
»871442
»841973
,813501
»785991
1759412
2733731
,708919

»901538
1924556
»888996
1854804
»821927
»790315
»759918
»730690
702587
»075564

»956938
1915730
»876297
,838561
»802441
»767896
»734828
5703183

,072004

1643928

1952381
»,907029
»863838
»822702
2783526
746215
»7 10681
,676839
1644609
013913

,943396
»889996
»839619
»792094
2747248
»704901
,665057
;027412
»591898
2558395

1722421

,701380
,680951
,061118
641862
1623167
,605016

»587395
,570280

1553076

,684946
,661783
1639404
,617782
1596891
1576706
1557204
538361
,§20166
1502566

,0495R1
,024597
,600574
1577475
2555265
»§33903
1513373
+493628
1474642
1450387

,616169
»58g664
,564272
»539973
1516720
494469
14731706
»452800
1433302
4136043

»584679
2556837
»530321
1505068
1481017
458112
1436297
1415521
2395734
»3706889

,526788
1496969
»468839
442301
417265
1393646
1371364
1350344
»330513
311805

1537549
;521893
»,506692
1491934
1477606
1463695
»450189
437077
2424346
1411987

485571
469151
1453286
437957
1423147
408838
1395012
1381654
1308748
1356278

1438834
2421955
405726
,300121
2375117
,360689
»340817
2333477
1220651
s308319

»396787
2379701
1363350
»347703
2332731
»318402
1304691
1291571
1279015
267000

1358942
1341850
2325571
,310068
»205303
,281241
,267848
1255064
2242940
1231377

294155
»277505
261797
1246979
1232999
,219810
5207368
195030
2184557
, 174110

1399987
1388337

1344230

,266460
228504538

,255502
1244500

1220359
,209866

1164255
1154957

=

2332590

X3
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T A BLE I Continued.

36

39
40
41
4z
43
44
45
46
4
43
149
50
51
52
53
54
55
50
57
58
59
6o

61
62

i3 per Ct.
!

3L per Ct.| 4 per Ct,

4% per Ct.

5 per Ct.

€ per Ct,

33 2377026
34',3%604;5
351,355383

2345032

2715334983
38,,325226

2315754
15300557

»32134315274094
»3104761,163542
5299977 5253415
,2809833,243669
,2800321,234297
,270562 |,225285
,201413,2106621
1252572 ,20828g

»233971
,2238g6
1214254
,205028
»196199
,1877¢60
3179665
2171929

»199873
2190355
»181200
,172657
»164436
, 156605
»149148
[ 142046

,146186
»137912
»130105
s122741
7115793
»109239
»103056
5097222

297628
»288959
,280543
1272372
»264439
»256737
»249259
1241969
2234950
,228107

1244031 ',200278
2235779 5192575
,227806',185:68
,2201021,178046
2212659 ',171198
»205403 1,164614
»108520!1,158283
»1918061,152195
»185320!,146341
2179053 1,140713

,164525
»157440
, 150563
2144173
1137904
»132023
»126338
»120898
»115692
>110710

,135282
»12884.
,122704
;116804
»111297
»105997
»100949
,006142
091564
;087204

s091719

'1,086527

,081630
»077009
;072650
,068538
,064658
,0609g8

5057546
»054288

;2214673
,215013
»208750
»202670
»196767
»191036
2185472
, 180070
5174825
2169733

2172998 1,135301
1167148],13c007
,161496]5125093
»1560351,120232
5150758(,115656
»145660,111207
»140734,106930
»1359751,102817
1131377 1,098663
»126934,095060

»105942
,101380
2097014
,002837
;088839
,085013
,081353

»083051
»,079006
»075330
1071743
,068326
»065073
,061974

1077849
2074497
;071289

»055023
;056212

»053536

051215
,048316
»045582
5043001
040567
»038271
»036105
»034001
3032133
»030310

,164789
»15999¢
»155330
»150806
1146413
142149
»1380c9
»133989
130086
126297

»122642 {,001404
»118495 {,0878%9
»114487 1,084508
,110616],081258
,1068751,078133
,103201 {,075128
099769 1,072233
1096395 1,009460
,093136],066788
,016986{,064219

1068219
,065281
;062470
,059780
,057206
1054742
2052385
,050129
y047971

,050986
»048558
,046246
»044044
3041946
»039049
,038047
1036235
»034509

»045995

,032866

,028598
3026089
2025453
2024012
1022653
,021370
;020161
,019020

»017943

,016927

I
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T A BL E I Continued.

| 3 per Ct. 3} per Ct. | 4 per Ct. |47 per Ct.] 5 per Ct. | 6 per Cr. ]

|
711,122619 [,086943 | 001749 ,043928|,031301 ,015969
72',119047 |,084003 5059374 | 5042037 |,029811 ,015005
731,1155801,081162,057091 ,0402261,028391},014212
741,112214 |,078418],054895 ,03%491],0270391,013408
751,108943 |,075766|>052784,036830 ,0257521,012649
76|,105772 ,073204 | ,050754(,0352501,024525,,011933
271,102691 |,070728 | ;048801 |,033732(,023357 | ;011258
78!,099700 },068336,046924 | ,032280|,022245 ,010620
791,096796 |,066026( ;0451205030890 ,021186/,010019
801,093977 ;063793 |>043384|5029559|,020177| 5200452

81|,091240 [,061636 ,041716],028287 ,019216,008917
82(,088582 1,059551|,040111 ,027068|,018301 1,008412
83,086002 ,057538],038569/5025903|,0174301,097936
841,083497 ,055592(,037085|,024787 ,0166001,007487
85|,081065 ,053712,035659(,023720 ,015809",007063
861,078704 1,051896,034287 | ,022699),015056 ,006663
871,076412 ,050141/,0329681,021721|,014339 ,000286
881,074186 |,048445 | ,031700{,020786,013657(,005930 1
891{,072027 |,0468c7,03c481|,019891 ,013¢06{,00559§
90 |,069928 |,045224|,029309 (5019034 1,012387 ,005278
91|,067891 },043695],028182[,018215],0117571,004979
92 |,065914 ,042217|,027098 |,017430(,011235 »004697
93 1,063694 |,04078g|,026055|,016680(,010700(,004432
94.|,062130 [;,039410},025053 |,015961 ],010101 1,004181)
95 |,060320 ;038077 [ ,024090|,01 5274 |5009705 |,003944

' 96 |,058563 ,036790],023163 (5014616 ,0092435,00372:

97 1,0568538 1,035546(,0222725013987 ,008803°,003510

98 |,055202 [,034344 (>021416/,013385 ;008384 1,003312
991,053594 [,033182/,020592,012808 ,00798¢ ;003124

100!,052033{,032060!,0198c0},012257 ;007604 ' ,0020§7

X 4 TABLE
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APPENDTIX.

TABLE IL

The prefent Value ofan Annuity of One Pound,
forany Numberof Years not exceeding 100,
at the feveral Rates of 3, 3% 4» 5, and 6/
per Cent.

Ye.

3 per Ct.

3% per Ct,

4 per Ct.

5 per Ct.

6 per Ct.

.9708
1.9133
2.8286

3-7170

4-5797

1.8997
2.8016

3.6731
4.5151

9662

.9615
1.8860

2.74750
3.6298

4.4518

9523
1.8594
2.7232
3-5459
4:3294

9433
1.8333
2.6730
3.4651
4.2123

00 ooy Oyl G LoD =

[

5-4971
6.2302
7.0196
7.7861
8.5302

5.3286
6.1745
6.8740
7.6077
8.3166

5.2421
6.0020
6.7327
7-4353
8.1108

5.0750
5.7803
6.4632
7.1078
7.7212

49173
5.5823
6.2097
6.8016
7.3600

9.2526
9:9540
10.6349
11.2960

11.9379

9.0015

9.6633
10.3027

10.9205
11.5174

8.7604
9.3850
9.9856
10.5631
11.1183

8.3064
8.8632

9:3935
9.8986

10.3796

7.8868|
8.3838
8.8526
9-2949
9.7122

12.5611
13.1661
13-7535
14.3238
148774

12,0941
12.6513
13.1897
13.7098
14.2124

11.6522
12.1656
12.6592
13.1339
13.5903

10.83%77
I1.2740
11.6895
12.0853
12.4622

10.1058
10.4772
10.8276
I11.1581
11.4699

ar
“ e

15.4150
15.9389
16.4436
16.22355

m4131

14.6980
15.1071
15.620.
16.0584

16.4815

14.0291
14.4511
14.8568
15.2469
15.6220

12.8211
13.1630
13.4885
13.7986
14.0939

11.7640,

12.0415
12.3033,
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TABLE IL

Continued.

Ye.

26
27
X
<9

a0
30

3 per Ct.

33 per Ct. ‘

4 per Ce.

5 per Ct. 6 per Ct.

1;.8768
18.3270
18.7641
19.1884
19.6004

16,8904
17.2854
17.6670
18.0358
18.3920

15.9827
16.3295
16.66 30
16.9837
17.2920

14.3751|13.0031
14.6430(13.2105
14.8981 13.4061
15.1410%13.5907
15.3724113.7648

20.0004
20.3887
20.7657
21.1318
21.4872

18.7363
19.0689
19.3902
19.700%

20.0007

17.5884
17.8735
18.1476
18.4111
18.6646

15.5928{13.9290
15.8026|14.0840
16.0025(14.2302
16.1929/14.3681
16.3741/14.4982

21.8322
22.1672

22.4924,
22.8082

23.1147

20.2905
20.5705
20.8411
21.1025

21.3541

18.9082
19.1425
19.3678
19-5844
19-7927

16.5468|14.6209
16.7112(14.7367
16 8678|14.8460
17.0170|14.9490
17.159015.0462

23.4124
23.7013
23.9819
24.2542
24.5187

21,5991

21.8349
22.0027

22.2828
22.4955

19.9930
20.1856
20.3707
20.5488
20.7200

17.2943(15.1380
17.4232(15.2245
17,5459115.3061
17.6627(15.3831
17.774015.4558

24.7754
25.0247
25.2667
25.5016
257297

22.7009
22.89g4
23.0912
23.2766
23.4556

20.8846
21.0429
21.1951

21.3414
21.4821

17.8800|15.5243
17.9810]15.58g0
18.0771{15.6500¢
18.1687(15.7075
18.2559115.7618

\‘mmmmm
N B S

RS 2

[ SISO R &

A AR

23.6286
23.7958
23.9573
24.1133

t'24.2641

21.6174

21.7475
21.8726
21 9929
22.1086

18.3389115.8130
18.4180(15.8613
18.4934(15.9069
18.565115.9499
18.6334'15.9905
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TABLE IL

Continued.

3 per Ct.

3% per Ct.

4 per Ct.

5 per Ct.

6 per Ct

26.9654

27.1509
27.3310
27.5058
27.6755

24-4097
24.5504
24.6864
24.8178
249447

22.2198
22.3267
22.4295
22.5284
22.6234

18.6985
18.7605
18.8195
18.8757
18.9292

16.0288
16.0649
16.0989
16 1311
16.1614

27.8403
28.0003
28.1556
28.3064
28.4528

25.0674
25.1559
25.3004
25.4110
25.5178

22.7148
22.8027
22.8872
22.9685
23.0466

18.9802
19.0288
19.0750
19.1191
19.1610

16.1900
16.2170
16.2424
16.2664
16.2891

28.5950
28.7330
28.8670
28.9971
29.1234

256211
25.720G
25.8173
25.9104
26.0004

23.1218
23.1940
23.2635
23.3302
23-3945

19.2010
19.2390
19.2753
19 3008
19.3426

16.3104
16.3306
16.3496
16.3676
16.3845

29 2460
29.3650
29.4806
29.5928
29.7018

26.0873
26.1713
26.2525

2.6.3309
26.4067

23.4562
23.5156
23.5727
23.0276
23.6804

19:3739
19.4037
19.4321
19:4592
19.4849

16.400%
16 4155
16,4297
16 4431
16.455%

29.8076
29.9102
30.0099
30.106%
30.2007

26.4769
26.55006
26.6190
26.6850
26.7488

23.7311
23-7799
23.8263
23.8720
23-9153

19.5094
19.5328
19.5550
19.5762
19.5904

16.4677
16.479¢
16.4896

16.4996
16.5091

30.2920
30.3803
30.4665
30.5500

206.8104
26.8700

26.9275
26.9831

30.6311

- Q
27.0368

23.9571
23-9972
24:0357
24.072¢
24.1085

19.6156

19.6339
10.0514

-9.668¢
19.083¢

16.518¢
16.5264

AN

1 'i).:)*r(,r
16.541%5
16.548¢

-y
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T A BL E 1II. Continued.

Ye. | 3 per Ct. | 35 per Cr.| 4 per Ct.

5 per Ct. (6 per Ct.

86]30.7098|27.0887124.1428
87130.7862127.1388|24.1757
88.30.8604(27.1873(24.2074
89130 9324|27.2341124.2379
00[31.C024/27.2793|24.2672

19.6988(16.5556
19.7132[16.5618
19.7268/16.5678
19.7398|16.5734
19.7522(16.5786

91(31.0703|27.3230/24.2954
92|31.1362/27.3652/24.3225
93(31.2002(27.4060/24.3486
94,31.2623|27.4454(24.3736
95/31.3226,27.4835/24.3977

19.7640(16.5836
19.7752]16.5883
19.7859]16.5928
19.796116.5969
19.8058(16.6009

96(31.5812|27.5203]24.4209
97(31-4380/27.5558|24.4431
98(31.4932]27.5902|24.4646
99(31.5468/27.6234]24.4852
100|31.5989(27.6554|24.5050

19.8151({16.6046
19.8239(16.6081
19.8323(16.6114
19.8403]16.6145
19.8479/16.6175

'per-| 33_3333| 28.57 14|25.oooo !zo.oooolr 6.6666

petuit,
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TABLE IIL

Shewing the Probabilities of the Duration of
Life,as deduced by Dr. Halley from Obferva-
tions on the Bills of Mortality of BREsL Aw.

seeseiiviog: bt e || 4655 i o e || 2627 e LOESE
1 {1000(145 [|31 }523 8 1161 j232 | 10
2 | 855 57 lig2 |515 . 8 }162 {222 | 10
3 | 798} 38 liz3 {507 8 1163 212 | 10
4 | 760f 28 Y34 {499 | 9 ||64 |202 | 10
5173222 |i35 1490 | 9 ||65 |192 | 10
6 | 710] 18 '36 1481 9 ||66 |182 | 10
7 | 692f 12 Ji37 [492 9 ||67 l172 | 10
8 | 680} 10 (38 1463 9 ||68 |162 | 10 }
9 | 6701 9 lizg |454 | 9 ||69 {152 | 10
10 | 6611 8 |40 l445 | 9 ||70 l142 | 11
11 | 6531 7 H41 1436 | 9 |l71 {131 | 11
12 | 646] 6 [{42 |427 | 10 |l72 {120 | 11
13 { 640 6 1143 (417 | 10 {173 |109 | 11
14 | 634] 6 1144 |407 | 10 |74 | 98 | 10
15 | 628/ 6 |la5 |397 | 10 {75 | 88 | 10|
10 | 622 6 {46 [387 | 10 |176 | 78 | 10
17 [ 616 6 lia7 (377 | 10 177 | 68| 10
18 | 610] 6 1148 {367 | 10 178 | 58| g
19 | 6o4) 6 {ig9 (357 | 11 {l7g | 49| B
20 | 5981 6 |l50 1346 | 11 ||80 | 41 v
21 | 5921 6 |l51 (335 | 1t |81 | 34| 6
22 | 5861 7 1152 324 | 11 |82 | 28 5
23 1579 © (153 (313 | 1 |183 I'ag | 4
24 | 573] 6 |l54 1302 | 10 |84 | 19| 4
25 | 567\ 7 ||55 {292 | 10 |85 | 15| 4
26 | 560! 7 56 (282 | 10 ||86 | 7} 3
27 1553} 7 157 272 | YO0 187 | 8| 3
28 | 5460 7 1158 (262 | 10 {188 | 5| 2
29 | 539] 8 {l59 {252 | 10 ||8g 3 2
307 5311 8 {l6o |242 | 10 |90 I I




APPENDIX. 317

TABLE 1V.

Shewing the Probabilities of Life at NorRTH-
AMPTON. Sece page 255, 256.

ﬁges. Pﬁ:{‘:;s olf)ifirf.e. Ages. Il):ll;?gs ofpf:;;l ﬁgis: Eﬂigf ‘dile;:é-
0 (1149|300 |[31 |428 7 162 187 8
1 | 849|127 [|32 |421 7 1163 179 8
2 | 722] 50 ||33 414 | 7 |[04 |171 8
3 | 672| 26 ||34 407 7 1165 [163 8
4 | 646] 21 ||35 [400 | 7|60 |155 | 8
5 | 625] 16 |36 {393 | 7 |67 |147 | 8
6 | 6og| 13 (/37 /386 | 7|68 |139 8
7 | 596| 10 {138 |379 | 7|69 |130 | &}
8 | 586 ollzg 372 | 7 [|7° (*23 | 8
9 | 577] 7 ||40 (365 | 8 ||7% |115 | 8
10 | 5701 6 [{41 1357 8 ||72 {107 8
11 | 564| 6 |{42 (349 8 1{73 | 99 8
12 | 558} 5 |143 |341 8 1174 | 9t 8
13 | 553 5|44 (333 | 875183 | 8
14 | 548 5 |la5 (325 | 8|76 | 75| &
15 | 543 5|46 {317 | 84|77 | 67 ). 7
16 | 538/ 5 (|47 {309 | 8 [[78 [ Go 117
17 | 533] 5 {48 |301 | 8 179 | 53 |1 7
18 | 528] 6 |l49 {293 g ({80 | 46 7
19 | 522 7|50 |284 | 9|81 [ 39 | 7
20 | 515] 81l51 |275 | 8 ||82 | 32 6
21 | 507 8 |[52 |267 8 [[83 | =6 5
22 | 499| 8|53 [259 | 8 (|84 | 21 | 4
23 | 491 8 |54 2511 81185 1 171 4
24 | 483 8|55 |243 | 886 ) 13 | 3
25 | 475] 8 {|56 {235 8 |{87 | 10 2
26 | 4670 8 ||57 {227 8 [188 8 2
27 | 459{ 8 ||58 |219 8 |{89 6 2
28 | 451 8 159 |211 8 {190 4 2
59 | 443| 8 |60 |203 8 |91 2 b
*30 435/ 7 |l6x 195 | 8 |j92 1 I
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TABLE V.

Shewingthe Probabilitiesof Lifeat NorwicH,.
See page 23506, 257.

g [Fpne | Do g Frbns | Doz | age] Pl | Drcr |
o {1185[320 |32 |392 6 1163 174 9
1 | 8651160 |33 38€ 6 ||64 |163 9
2 | 705| 60 [|34 |380 6 {165 |156 9
3| 645|-32 (|35 {374 | 666|147 | 9
4 | 613] 23 |36 |368 6 ||67 {138 9
5 | 590| 20 [|37 362 6 1|68 {129 9
6 | 570] 16 138 356 6 ||69 |120 9
47 | 554} 13 {139 {350 7 |70 111 9|
8 | 541| 11 |140 {343 6 {71 {102 8
9 | 530 9|41 1337 | 6|72 94| 8
10 | 521{ 7 |42 {33t | 6 173 80 8
11 | 514 6 1143 (325 & 7 74| 78 | 8
12 | 508 6 144 1318 | 775 70| 8
13 | 502) 5 |45 |311 7 176 | 62 | 7
14 | 497| 5 [|46 ({304 | 7.77 | 55| 7
15 | 492 5llay 297 | 71178 | 48 | 6
16 | 4871 5 1148 |290 7 791421 5
17 | 482| 5 (149 2831 7 |80 | 37 | 5
18 | 4771 550|276 | 7 181 ] 32 | 4
19 { 472] 5 {51 |269 7 (|82 | 28 4
20 | 467| 6 |52 262 7 1183 | 24 4
21 | 461 6 {53 255 8 1184 | 20 3
22 | 455| 6 154 |247 | 8 |[85| 17 | 3
23 | 449] 6 |l55 259 | 8 186 | 14 | 3
24 | 443] 6 |56 |23t 8 {187 | 11 2
25 | 437] 6 ||57 223 811881 9 2
26 | 431 7 158 {215 8 11891 7 2
27 | 424 7|59 {207 | 8 |lgo} 5 | 2
28 | 417/ 7 /60199 | 8 llgr | 3| 2
29 | 4to 6 {161 |191 $ |i92 1 I
30 | 404| 6162|1831 9 [l93 | 1 1
31 | 398 6 C

4
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TABLE VL.

Shewing the prefent Values of an Annuity of 1/
on a fingle life, according to Mr, De Moivre’s
hypothefis ; and, therefore, nearly, according to
the probabilities of life at BresLaw, NorwicH,
and NorTuAMPTON. See p. 2, and p. 262.

Age.| g per Ct. |32 per Ct.| 4 per Ct. [4% per Cr.| 5 perCt. { 6 per Ct.

— —

8] 19,736 18,160 16,791 15,595| 14,544} 12,790
9| 19,868 18,269 16,882 15,072 14,007 12,839
10 19,868| 18,269| 16,882 15,672 14,607{ 12,839
11| 10,7361 13,1601 16,791 | 15,5951 14,544} 12,790
12| 19,6041 18,049| 16,698 15,517( 14,480} 12,741
13] 19:4691 17,937] 16,604 | 15,437} 14,412) 12,691
149 19,331 17,823{ 16,5081 15,356| 14,342} 12,639
151 19,19z | 17,7071 16,410 15,273) 14,271 12,586
161 19,0501 17,588{ 16,311 15,180| 14,197| 12,532
171 18,905 17,4671 16,209 | 15,102{ 14,123] 12,476
18] 18,759 17,344 16,105 | 15,015]| 14,047| 12,419
19§ 18,610{ 17,220| 15,999| 14.923| 13,970] 12,361
20| 18,458} 17,093 15,891 14,831} 13,891 12,301

—

21| 18,305 | 16,963( 15,781 14,737} 13,810( 12,239
22| 18,148 16,830] 15,669 | 14,641 13,727] 12,177}
23 | 17,9901 16,696] 15,554 14,543 13,042] 12,112|
241 17,8271 16,550 15,4371 14,442} 13:555] 12,045
25| 17,64] 16,419{ 15,318| 14,340 13,466] 11,978
264 17,4971 16,277 15,197 14,235| 13,375| 11,008
271 17,327| 16,133} 15,073 | 14,128| 13,282} 11,837
1 281 17,154 15.9%5] 14,046| 14,018) 13,1861 11,763
{291 16,979 15,835| 14,816 13,905| 13,088 11,688
1-301 16,800 15,682] 14,0684( 13,791{ 12,088{ 11,610

P . — —

31| 16,6201 15,526{ 14,549 13,673f 12,855} 11,530
321 16,436 15,367] 14,411} 13,553] 12,780! 11,449
33| 16,2481 15,204| 14,270| 13,430] 12,6731 11.365

(a) This Table is the fame with Mr. De Moivre’s Table of
the values of fingle lives, publithed in his Treatife on Life
Annuities, and carried as far as the age of 79 to three places of
decimals by Mr. Dodfon in his Mathematical Repofitory, vol. 1L,

p: 169, o
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T ABLE VI Continued.

Age.| 3. per Ct.{31perCt. |4 per Cto |42 per Ct.[ 5 per Ct. | 6 per Ce.
34] 16,0571 15,039] 14,126 13,304] 12,562| 11,278
351 15,8641 14,8711 13,079] 13,175 12,449 11,189
36 15,666 14,699| 13,829| 13,044] 12,333} 11,008
37| 15:465| 14,524} 13,6761 12,909| 12z,214| 11,003
381 15,260 14,345 13,519| 12,771 12,091 10,907
39| 15,053} 14,163| 13,359| 12,630 11,966] 10,807
40| 14,842| 13,978| 13,196| 12,485 11,837 10,704

A1) 14,626{ 13,789} 13,028 12,337| 11,705| 10,599
42] 14,407| 13,596] 12,858 12,185| 11,570] 10,490
431 14,85} 13,399] 12,683 12,029} 11,431] 10,378
44| 13,958| 13,199 12,504 11,870| 11,288] 10,263
45| 13,728} 12,993 12,32z} 11,707 11,142{ 10,144
46} 13,493] 12,784| 12,135| 11,540| 10,992} 10,021
47| 135254 12,571 11,044) 11,368] 10,837] 09,895
48] 13,012| 12,3541 11,748} I11,192] 10,679{ 9,765
49| 12,764] 12,131 11,548] 11,012| 10,5151 9,630
§ol 12,511 11,904 11,344] 10,827| 10,3481 0,492]
si| 12,255) 11,673} 11,135) 10,638} 10,176] 9,349
52| 11,994} 11,4371 10,921} 10,443} 09,9991 9,201
53| 11,729] 11,195] 10,70z} 10,243| 0,817} 0,049
54| 11,457} 10,950 10,478 10,039 9,630| 8,8g1
5] 11,183] 10,608 10,248| g,829| 9,437} 8,72¢
56| 10,902 10,443 10,014 9,614| 9,239| 8,561
57| 10,616} 10,181 97731 9393 9036] 8,387
58| 19,325 09,913| 9,527} 0,166] 8,826f 8,208
59| 19,029 9,640] 9,275 8,933| 8,611{ 8,023
6o| 9727] 9,361 9,017} 8,664| 38,389 7,83

61| %419) 9,0761 8,7531 S,449] 8,161 7,633
62| 9,107| 8,786] 8,48z2{ 8,ig97| 7,926] 7,428
63| 8,7871 8,488] 8,205{ 7,938} 7,684] 7,216
64| 8,462) 8,185 7,921 7,6721 7,435| 6,997
651 8132/ 7,875 7,0311 7,399\ 7,179 6,770
' 66] 7,794 7,558] 7,333 7,t19| 69151 6535
671 7,450 7,234| 7,027| 6,831] 6,643 6,292
68| 7,099 6,902} €,714] 6,534 6,362] 6,040
69| 6,743 6,565 6,394] 6,230} 6,073] 5,779,
70 6,378] 6,2191 6,065( 5,918] 55775] 5;508

i
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T A BL E VI Continued.

Age. ! 3 per Ct. |32 per Ct.| 4 per Ct. } 4% per Ct.| 5 per Ct. | 6 perCt.

71 | 6,008 | 5,865 | 5,728 | 5,596 | 5,468 | 5,228
72| 5,631 | 5,505 | 5,383 | 5,265 | 5,152 | 4,937
731 55246 | 55136 | 5,029 | 4,926 | 4,826 | 4,636
74| 4854 | 4,759 | 4,666 | 4,576 | 4,489 | 4.324
75 | 40453 | 4373 | 4293 | 4217 | 4143 | 4,000
76 | 4046 | 3,978 | 3,912 | 3,847 | 3,784 | 3,664
77 13632 | 3.575 | 3,520 | 3,407 | 3,415 | 3,315
78 | 3,207 | 3,163 | 3,111 | 3,076 | 3,034 | 2,953
79 | 2776 | 2,741 | 2,707 | 2,673 | 2,641 | 2,578
80| 2,334 | 2,309 | 2,284 | 25259 | 2,235 | 2,188

81| 1,886 | 1,867 | 1,850 | 1,832 | 1,816 | 1,733
82 | 1,429 | 1,411 | 1,306 | 1,394 | 1,384 | 1,362
83 | 0,961 | 0,955 | 0,950 | 0,943 | 0,937 | 04925
84| 0,484 | 0,483 | 0.481 | 0,479 | 0,476 | 0,472
851 0,000 | 0,000 | 0,000 | 0,000 | 0,000 | 0,000

Y TABLE
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TABLE VIL

Shewing the Value of an Annuity on the joint cort=
tinuance of two lives, according to Mr. De
Musvre’s Hypothefis , and, therefore, nearly ac-
cording to the probabilities of life at BREsLAW,
NorwicH, and NorTaampron. See Effay 11
and p. 2, 3,226, 262.

E¢ | £ o M g
sRi8g| §5 | 18 | 8
LSRN’ S
& 10 | 15206 | 13.342 | 11.855
¢ 15 | 14878 | 13.093 | 11.661
20 | 14.503 | 12.808 | 11.430

25 | 14.074 | 12.480 | 11.182

10 | 30 | 13.585 | 12.102 | 10.884
35 | 13.025 | 11.665 | 10.537

40 | 12.381 | 11.156 | 10.128

45 | 11.644 | 10.564 | 9.646

50 | 10.796 | 9.871 | 9.074

55 | 9822 | 9.059 | 8.391

6o 8.704 | 8.105 | 7.572

65 7,417 | ~6.980 | 6.585
|70 | 5936 | 5652 | 5391
15 | 14.574 | 12.860 | 11.478

20 | 14.225 | 12.593 | 11.266

25 | 13.822 | 12.281 | 11.022

30 | 13.359 | 11.921 | 10.736

35 | 12.824 | 11.501 | 10.402

15 | 40 | 12.207 | 11.013 | 10.008
45 | 11.496 | 10.440 | 9.541

50 | 10675 { 9.767 | 8.985

55 | 9727 | 8975 | 8.318

60 8.632 8.041 7.515

65 | 7:377 | 6934 | 6.544

70 | _5.932 | 5.623 | 5.364 |
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APPENDIX

i

Continued.

Y 2

TSI T I T Y2 | Le
| 20| 13.904 | 12.341 | 11.007
25 | 13.531 | 12.051 | 10.840
30 | 13.098 | 11.711 | 10.505
35 | 12.594 | 11.314 | 10.278
40 | 12.008 | 10.847 | 9.870 |
20 | 45 | 11.325 | 10.297 9.420
: 50 | 10.536 | 9.648 | 8.880
: 551 9.617 8.879 8.233
6o | 8.549 | 7.967 | 7-448
65 4.308 | 6.882 6.495
70 | 5868 | 5.590 | 5-333
25 | 13.192 | 11.786 | 10.621
30 | 12.794 | 11.468 | 10.367
35 | 12.333 | 11.095 | 10.007 }
40 { 11.776 | 10.655 | 9.708
25 | 45 | 11.130 | 10.131 9.278
| 50| 10.374 | 9.509 | 8.761
55 9.488 8.766 8.134
6o | 8.452 v.880 | 7.371
651 7.241 | 6.826 | 0.440 |
70 | 5.826 | 5.551 5.294
30 | 12.434 | 11.182 | 10.133
35 | 12.010 | 10.838 9.85¢4
40 | 11.502 | 10.428 9.514
45 | 10.898 | 9.936 | 9.112
30 { 50 | 10.183 | 9.345 | 8.620
551 9.338 | 8.634 8.018
6o | 8.3381| 7.779 | 7.280
65| %.161 | 6.748 | 6.373
70V 5777 | 5505 1 5:254 1

323
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APPENDIX.
TABLE VI Continued,
f¢ |5 < M $ 8
SElEEl &5 | 6 | £
AN s & S & S &
35| 11.632 | 10.530 | 9.600
40 | 1L.175 | 10157 | 9291
35| 45 | 10.622 | 9.702 | 8.913
501 9:955 | 9.149 | 8.450
55| 9.156 | 8.476 | 7.879
6o | 8.202 7.658 7.172
65 | 7.066 | 6.662 | G.294
70 5.718 5.450 5.203
40 | 10.777 | 9.826 | 9,014
45 | 10283 | 9.418 | 8.671
40 | 50 | 9.6%7 8.911 8.244
55| 8.936 | 8.283 | #%.710
6o | 8.038 7.510 | 7.039
65 | 6.951 6.556 | 6,198
70 | 5.646 5.383 5.141
45| 9863 | 9.063 | 8.370
50 9.331 | 8.619 | 7.987
45 | 55 8.662 8.0414 | 7.500
6o | %.831 7.332 | 6.875
65| 6.807 6.425 | 6.080
70 | 5.556 5.300 | 5.003
50 | 8.892 | 8.235 | 7.660
551 8312 1 7.738 | 7.230
50 | €0 | 7.568 7.061 | 0.664
65 | 6.623 6.258 { 5.926
70 | 5442 | 5.193 | 4.964
551 7849 | 7.332 | 6.873
55 60| 7.220 | 6.781 | 6.386
651 6.379 | 6.036 | 5724
701 _5:291 | 5053 | 4.833
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T ABLE VI Continued.

$2|<°|_E& s & s &
6ol 6.737 | 6.351 | 6.001
60 | 651 6.043 | 5730 | 5.444
70 | 5.081 | 4.858 | 4.653
65| 65| 5547 | 5277 | 5031
70 {4773 | 4571 | 4-385
701701 4270 | 4104 | 3.952

325
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TABLE VIIL

Shewing the Probability of the Duration of Life in
Lonpon, dedyced by Mr. Simpfon from obfer-
vations on the bills of mortality in Lonpon for
10 years, fromr 1728 to 1737.

|Perfons | Decr. Perfonal Decr. Perfons|- Decy,

>
oQ

[+

3

living. | of Life. | { 48| Jiving. |of Life. || 48| Living. |of Life.
0 |1000[320 {27 |321 6 ||54 {135 ] 6
1 | 680{133 (|28 |315 7 {55 |129 | 6
2 | 547| 5t ||29 [308 | 7 ||56 123 | 6
3| 496| 27 |30 [301 | 7 |l57 |117 [ 5
4 | 469| 17 1131 {294 | 7 (|58 |112 | 5
51 452) 12 1|32 1287} 7 |59 {107 | 5
6 | 440| 10 ||33 {280 | ¥ |l60 {102 | 5
71 439] 8 (|34 273} 7 |l6x | 97| 5
8 1 4221 7 li35 1266 | 7 W62 { 92| 35
9 | 4150 5 ||36 |259 | 7 |63] 87| 5
10 | 410} 5 |37 |252 7 1164 | 82 | 5
rr | 405\ 5 {138 {245 | 8 |65 1 77| 5
12 | 400| 5 (39 |237 8 (166 | 72 5
13 | 395 5 |[40 |229 | 7 )67 | 67| 5
14 | 390 5 [|4I [222 8 {68 | 62 4
15 ] 385] 5 ||42 {214 | 8 |69 | 58 | 4
i6 | 380! 5 |43 |206 7 {170 | 54 | 4
L7 | 3751 5 ||44 {199 7 |7t | 50| 4
i8 | 3701 5 45 l192 7 W72 | 46 4
19 | 365 5 |46 {185 7 [173 | 42 | 3
20 | 360f 5 |47 178 7 1174 | 39 3
2t | 3550 5 |[48 {1701 6 ll75 1 36 | 3
22 | 350| 5 ||49 {165 | 6 |176 | 33 | 3
23 | 345 6 ||50{i59 | 6 |77 | 30| 3
24 | 339 6 ||5t {153 | 6 |78 | 27 | 2
25 | 333] 6 ||52 {147 | 6 |79 | 25
26 | 3271 6 |[53 |141 6

!
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Shewing the Expefiations of Life in Loxpon, ac-

cording to the preceding Table.
Jo’s Selelt Exercifes, p. 255.

See Mr. Simp-

Age. | Expefiation. || Age. | Expectation, || Age. | Expedation,
I 27.0 28 | 24.6 55 14.2
2 " 32.0 29 | 24.1 56 | 13.8
31 340 || 30 236 || 57 134
4| 3506 3i | 23.1 58 13.1
5| 360 || 32| 227 || 59| 127
6| 36.0 33 22.3 6o | 12.4
7 35.8 34 | 219 61 12.0
8 35.6 35 | 2I.5 62 110.6
9 35.2 36 | 211 63 11.2

10 | 34.8 37 | 20.7 64 | 10.8

11 34.3 38 | 20.3 65| 105

12 337 39 19.9 66 10.1

13 | 33.1 40| 19.6 6y 9.8

I4 32.5 41 19.2 68 9.4

15| 31.9 42 | 18.8 69 9.1

16 | 31.3 43 18.5 70 8.8

1y 30.7 44 18.1 || 71 8.4

18 30.1 45 17.8 72 §.1

19 { 265 || 46| 174 |'73| 7.8

20 | 289 47 | 17.0 74 7.5

21 28.3 48 16.7 75 7.2

22 29.7 49 | 106.3 76 6.8

23 247.2 50 | 16.0 77 6.4

24 | 26.6 51 15.6 78 6.0

25 26.1 52 15.2 79 5.5

26 | 25.6 53 14.9 8o 5.0

27 1 251 54 1 _14.5 l
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TABLE X

Shewing the Value of an Annyity on Ore Life, ace
cording to the probabilities of life in Lonpox.
See Mr. Simpfon’s Seles? Exercifes, p. 260.

Flaglagiag | bizei2slas | Bl2e B5]EY
S R s EF g P K
SRR Pl SRR I PRI
6/18.8116.2/14.1) 31)14.812.0/11.4 ) 56| 10.1) g.1| 8.4
7(18.9|16.314.2 32 14.6/12.7/11.3]| 57 9.9: 8.9| 8.2
8(19.0/16.4[14.3( 33|14.4|12.611.2 58; 9.6' 8.7] 8.1
9{19.0{16.4)14.311 34114.2|12.4]11.0 59 9-4 8.6] 8.0

10[19.0]16.4|14.31| 35{14.1 12.3110.91160} 9.2| 8.4{ 7.9

11119.0/16.4{14.3(136/13.912.1]10.8 61] 8.9 8.2 7.7

12(18.9|16.3|14.2{ 371 3.7l 1 1.9[10.6 || 62 8.7} 8.1} 7.6

13118.7116.2|14.1}38/13.5|11.810.5 || 63] 8.5 7-9| 7.4

14/18.5116.0(14.0{(39/13.3(11.6/10.4 || 64] 8.3 7-70 7.3

15/18.3115.8113.9/1 40/13-211.5/10.3] 65] 8.0 7.5 7.1

16118.1115.6/13.7 141{13.0{11.4{10.2 | 66| 7.8 7-3| 6.9

17117.9115.4/13.5142/12.8/11.2/10.1 | 67| 7.6] 7.1 6.7

18117.6/15.2/13.4143/12.6{11.1{10.0|| 68| 7.4 6.9| 6.6

19|17.4{15.0113.2 (144 12.5|11.0{ g.9| 69| 7.1 6.7 6.4

20/17.2/14.8/13.01l 45(12.3/10.8] 9.8 70 6.9 6.5 6.2

21/17.014.7/12.9||46/12.1}10.7 g.71171] 6.7| 6.3 6.0

22/16.8{14.5(12.7 147|11.0/10.5 g-5([72| 6-5{ 6.1] 5.8

23/16.5114.3112.6 148/ 11.8110.4] g.1//73] 6.2 5.9 5.6

24{16.3|14.1112.4 1149/ 11.6{10.2 9-3('74] 5-9| 5.6| 5.4

25[16.1/14.0{12.3]| 501 1.4/10.1 g.21[75 56| 5.4l 5.2

26/15.6/13.8/12.1)[5111.2 9.9 9.0

27(15.6113.6(12.0][52|1 1.0 9.8] 8.9

28(15.4{13.4/11.8{53/i0.7| 9.6/ 8.8

2915.2‘13.2 117 5410.5‘ 9.4} 8.6

30 [s.ox13.1[n.6 55110.3] 9.3' 8.5

~
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TABLE XIL

Shewing the Value of an Annuity on the joint con-

tinuance of Two Lives, according to the proba-

bilities of life in Lownpon. See Mr. Simp/fon’s
Selett Exercifes, p. 266.

SelB leg | s | vellBeld ) oe ] 2a) o
I IISRISEISRNEE LT (S5 158 5y
10 {14.7{13.0{11.6 20 {12.8|11.31510.1
15114.3112.7|11.3 25 |12.2/10.8] 9.9
20 |13.8]12.210.8 30 |11.6/10.3] g.2
25 {£3.1|11.6{10.2 35 |10.9/ 9.8] 8.8
1 30 |12.3[10.9] 9.7 4C {10.2{ g.2] 8.4
10| 35 |11.5110.2] 9.1}} 20| 4 51 8.6] 4.
40 |10.7| 9.6 8.6 5c5) g.S 8.0 ;Z
45 |{10.0] 9.0 8.1 551 8.1} 7.5! 6.9
50| 9.3} 8.4} 7.6 6o} 7.4| 6.9| 6.4
55| 8.61 7.8] 7.1 651 6.7] 6.3] 5.9
6o| 7.8 7.2| 6.6 70| 6.0 5.7} 5.4
651 6.9| 6.5 6.1 75} 52| 5.0 4.8
70| 6.1 58] 5.5/ — “ ,
75 53| 5.1} 4.9 25 |{11.810.5] 9.4
S 30 |11.3l10.1| 9.0
15|13 9l12.3{11.0 35 {10.7| 9.6} 8.6
20 {13.3|11.8]10.5 40 }10.0| g.1| 8.2
25 [12.6|11.2}10.1 451 9.4{ 8.5/ 7.8
30 [11.9{10.6} 9 5 2550 8.7} 7.9 7.3
35 {11.2]10.0} 9.0 551 8.0l 7.4} 6.8
40 110:44 9.4} 8 5 6o | 7.31 6.8 6.3
15| 45 96 8.8] 8.0 65 6.6{ 6.2 5.8
50| 8.9} 8.2 7.5 701 5.9 5.6/ 5.3
551 821 7.6 7.0ll a5t 54| 4ol 4.7

60 | 7.5| 7.0{ 6.5} —
65| 6.8] 6.4} 6.0 30 |10.8{ 9.6| 8.6
70| 6.01 5.7 541 30|35 {10.3 9-2{ 8.3
| 51 5.2{ 5.0{ 4.8 40 9.7/ 8.8| 8.0
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TABLE Xl

- Continued,
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TABLE XIL

Shewing the Probabilities of Life in Lonpon, on
the fuppofition, that all who die in Lonpon
were born there. Formed from the Bills, for
10 yeats, from 1759 to 1768, See p. 245.

g fron | Do | age Pefone] e [ ags Pt | Pk
o |1000{240 {I31 |404 | o '||62 |132 | 7
I | 760] 99 ||32 13951 9 |3 125 | ¥
2 | 661 42 |{33 (386 9 ||64 |118 7
31 619| 29 {34 (377 | 9 ||65 |111 7
4| 590 21 {35 [368 | 9 [166 104 | 7
5| 569] 11 |[36 359 | 91|67 |97 | 7
6 | 558f 10 |]37 |350 | 9 (|68 | 90 7
7| 548] 7 (|38 |341| 9 [|69 | 83| 7
8| 541\ 61139 1232 | 10170 | 76} 6
9| 535 5 {[40 {322 | 10{[71 | 50 | 6
10 | 530| 4 (tatr |312 | 10|72 | 64| 6
11 | 526 4 If42 |302 | 10 ![73 | 58 5
12 | 5221 4 |[43 {292 } 10 ||74 | 53 5
13 | 518{ '3 44 282 10 |75 48 5
14 | 5150 3 |}45 {272 [ To (176 | 43 | 5
15 | 512] 3 [|46 262 | 10 ||77 | 38 5
16 1 509| 3 {147 |252 | 10 |78 | 33 | 4
17 | 5061 3 |[48 {242 | 9 179 | 29 | 4
18 | 503| 4 {}49 {233} 9 ||80| 25 | 3
19 | 499| 5 [150 {224 | 9 [|81 | 22 3
20 | 494| 7 ||51 [215] 9 1182 | 19 | 3
21 | 4871 8 ({52 {206 | 8 {83 | 16 3
122 | 4791 8 {{53 |193 8 1184 | 13 2
23 | 471 8 154 190 | 7 i85 | 11 | 2
24| 463] 8 |55 1183 | 7 1861 9 | 2
25 § 455¢ 8 1156 176 | 7 87 | 7 | 2
26 | 447 8 ||57 169 | 7 |I88 | ;5 I
27 | 4391 8 ||58 |162 7 1189 4 1
28 | 4311 9 159 |155| 8 lgo | 3 | I
29 | 422| g |[60 {147 8

30 | 4131 g |61 1139 | 7
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TABLE XIIL

Shewing the true Probabilities of Life in LoNnpox
’till the Age of 19. See p. 24g.

Afge Perf;):gs' liv- D:c;egg:ta
o ! %50 240
1 510 99
2 411 42
3| 369, | 29
4 340 21
5 319 11
6 308 10
7 | 298 7
8 291 6
9 | 28 5

10 280 4
II 276 4

12 272 4

13 268 3

14 | 265 3

15 262 3

16 | 259 3

17 256 3

18 253 4

19 2

S| T

21 487

&e. | &c.

The numbers in the fecond column to be conz.
tinued as in the laft Table.
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TABLE XIV,

Shewing the #rze Probabilities of Life in Lonpon
for all Ages. Formed from the Bills for 10 years,
from 1759 to 1768. See p. 251.

Perfons | Decr. Perfons | Decr, Perfons | Decr,

Ages.

i_gcj_' living, [of Life. |[ ° ™} living. of Life, - .1_11725_ of Life.
o |1518/486 |31 |404 | 9 |j062 |132 | 4
| 1 {1032f200 {132 {395 | 9 {|63 |125 | 7
2 | 832] 85 [133 1386 | o 24 118 | 4
3 | 747| 59 [|34 |3 5 {111
4 | 688) 42 |I35 3%5 g 66 |104 ;
5 1 646| 23 1136 |359 | 9 |[67 | 97| 7
6 623 20 {137 |350 9 68 90 7
7 | ©03) 14 138 341 | 9 |69 | 83 | 7
8 | 589} 12 Ji39 [332 | 10 ||70 | 76| 6
9 | 5771 10 [j40 {322 | 10 {|71 | 70 6
10 | 5671 9 W41 |312 | 10 ||72 | 64 ] 6
11 | 558] g |l42 |302 | 10 173 58| 35
12 | 549] 8 {143 [292 | 10 |i74 | 53| 5
13 1 541} 7 W44 1282 | 10 {|75 | 48 5
14 | 534 6 g5 [272 { 10 ||76 | 43| 5
15 | 528] 6 |46 |262 | 10 |l77 | 38| 5
16 | 522| 7 4y l252 |'10 (|78 | 33| 4
1715150 7 148 242 | 9 |I79 | 29| 4
18 | 508 7 [l49 {233 9 {{80 | 25 3
119 | 501} 7 50 224 | 9 |8t | 22| 3
20 | 494 7 l51 (215 9 {82 | 19 3
21 | 4871 8 li52 |206 8 {183 | 16 3
22 | 479] 8 ll53 198 | 8 184 | 13| 2
123 1 471] 8 ll54 {190 | % ||85 | 11 2
24 | 463] 8 |55 183" 7 86 9 2
25 | 4551 8 ||56 {176 7 87 7 2
26 | 447 8 |57 1169 | # [i88 | 5| 1
27 1439] 8 |58 {162 | 7 |89} 4| 1
28 14311 9 59 {155 | 81190 | 31
29 | 422| 9 |l60 j147 | 8
30 { 413] 9 |61 l139 7 |
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OBSERVATIONS
oN

TABLES L and 1L

g HESE Tables may be met with in

, moft of the books that treat of com-
pound intereft and annuities 5 but there has
been, in this work, fo tmuch occafion for re=
ferring to them, that it was neceffary to fave
the reader the trouble of turning to ether
books for them. ' \

The 2d, 3d, 4th, &c. numbersin the Second
Table, are only the fums of the firft 2, 3;
4, &g¢. numbers in the Fzrff Table. This
Table, therefore, is the foundation of the
Second; and, indeed, of all the common
tables of compound intereft ; and, with the
help of it, almoft all the queftions in com-
pound intereft may be eafily an{wered.

The following fpecimen of this may, 1
think, be of confiderable ufe.

QuesTtion L. ¢ To what fim or annuity
¢ will any given fum or annuity, now to be
<t laid up for improvement, at a given rate
¢ of compound intereft, increafe, in a given

¢ number of years ?”
AN=
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Answer. Divide the given fim or an-
nuity by the value of 1/. payable at the end
of the given number of years, and the guo-
¢ient will be the anfwer.

Example. Let the given {um be 50/ and
the given time 18 years. The rate of intereft
4 per cent.—The prefent value, at 4 per cent.
of 1/. payable at the end of 18 years is, by
Table I. .4936; and 5o/ divided by this
value, gives /. 101:2¢6, or 101/, §s. the fim to
which 5ol will increafe in 18 years. In
like manner ; 2/. per annum, the firft payment
of which is to be made a year hencc,
will increafe (intereft fuppofed the fame) in
18 years, to an anmiity of l.4.05: for 2/.
the given annuity, divided by .4936, gives
L. 4.05, 0r 4/. 1s.

Question II. ¢ To what fum will a
¢ given annuity amount, in confequence of
“ being forborn and improved, at a given
¢ rate of compound intereft, for a given
“ number of years?” |

Answer. From the ncregfed annuity,
found by the laft Queftion, fubtraét the given
annuity ; and multiply the remainder by the
PERPETUITY, and the product will be the
anfwer,

Example. 2/. per ann. improved at 4 per
cent.. compound intereft, will, by the laft
Queftion, increafe, in 18 years, to /.4.05 per
ann, 2/. {ubtracted from 4.0, leaves 2.03,

which,
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which, multiplied by 2 ¢, the perpetusty, gives
l.51.25, or §1/. 55, the amount in.18 years,
In the fame manner it may be fourid, that
10/, per ann. (intereft being the fame) will
amount, in 41 years, to gg3/.

It thould be remembered, that the PEr-
PETUITY is 33.33,—28.57,—25—20,—or
16.666, according as intereft is reckoned at
3s=—355—4,—5 Or 6 per cent: And that the
annuzty meant in all thefe Queftions is an
annuity, the firft payment of which is to be
made at the end of a year.

vesTioN III.. ¢ In what number of
“ years will a given fum or annuity increafe
“¢ to another given fum or annuity, in confe~
¢ quence of being improved at a given rate
¢ of intereft ?” L

Answer. Divide the original fim or an<
nuity by the ncreafed fum or annuity; and
look for the guotient, or the number neareft
to it, in Table I'; and the number of years
correfponding to it will be the anfwer.

Example. Let the fim be so/. Thein-
creafed fum /101.29. The rate of intereft,
4 per cent.  The former fum divided by the
latter gives .4936, which ftands oppofite in
the Table to 18 years, or the time in which
so/. will gain the required increafe.~—In
like manner, it may be found, that 18 years
is the time in which 2/, per ann, will increafe
to /. 4.05 per ann.

QuUEsTION
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%ESTION IV. < In what time will any
°¢ given annwity amount to a grven fum, in
¢ confequence of bemg forborn and im-
¢« proved, at a given rate of compound in-
< tereft?”

Answer. Divide the given fim to which
the annuity muft amount by the perRPETU-
ITy. Add the given annuity to the quo-
tient; and by the qu‘otient fo increafed, di-
vide the given annuity ; and thlsﬁcmd guo-
tient, found in Table I. will fhcw the an-
fwer.

ExampLE. A perfon owes 1000/ and
refolves to appropriate 10/ per annum of his
income towards difcharging it. In what
time will fuch an appropriation, in confe-
quence of being improved at 4 per cent.
amount to a fum equal to the debt? ——
1000/ divided by 25 gives 40/. 10/ added
to 40/. makes so/; and 1o/ divided by go/.
gives .2000, which in the Table ftands.op~
pofite to 41 years, the requred time.

In the fame manner it will appear, that
the fame annuity, if 1mproved at § per cent.
will amount to 100¢/. in 37 years,

QuesTion V. < In what time will a
“ given principal be annihilated, by taking
« out of it, at the end of a year, a given {um,
¢ and after that, the fame {um annually, to-
« gether with its growing interefls ?”

Z AN~
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Axswer. In the fume time plainly in
whichi an equal annuity would amount to the
grven principal. '

A perfon, therefore, poflefled of 1000/
capital, bearing intereft at 4 per cenz. would,
by Queftion 1V. reduce it to nothing in 41
years, by taking out of it 10/ the firft year,
and as much more every following year as
would be necefary, together with the intereft
of the remaining capital, to make his annual
income conftantly 5o/,

Remarx. The {fum to which a given
annuity will 2mount in a given time, is the
fame with the value of an ‘annuity for the
given time, equal to the grvex annuity in-
creafed by the yearly intereft of the amount.
That is, 1000/. is the value of 50/ per ann.
far 41 years, at 4 per cent: And the fame
fum is likewife the value of 60l per annum,
for 37 years, at g per cent. The reafon is
plain: 1000/ it has appeared, would, in
confequence of being put out to thefe dif-
ferent rates of intereft, be juft fufficient to
pay the annuities.

I have been the more explicit in thefe rules,
becaufe they point out a very eafy method
of deducing and examining all I have faid,
in different parts of this work, and particu-
larly in Chap. III. concerning the increafe of
money at intereft, I will juft mention one
inftance.

6 . 400,000/
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400,000/ per annum, applied in thé man-
ner {uppofed in Queftion IV and V. would
annihilate 55 millions; bearing intereft at g
per cent. 1n 42 yeats.

In 1716, when the finking fiund was efta=
blithed, the public debts were near this fam;
and bore 5 per cent: intereft, This fund then;
had but 400,000/ of it been inviolably ap-
plied to the annihilation of the public debts,
would, in 1758, have difcharged all the debts
contralted defore 1716: And it may be
further found very eaﬁ]y by the anfwer to
Queftion IV. that had it been fuffered to go
on in its operation, and been applied, Jfnrce
1758, to the redemption of only 3 per cents
at par, it would by this time have difcharged
104 millions; and feven years hence; 140
millions. The aflertion, therefore, in
page 104, is ftri¢tly true. But the following

roof of that aflertion will, perhaps, be more
clear and ftriking.

Suppofe an annuity of 400,000/ begina
ning in 1716, to have been applied *till 1730,
to the annihilation of debts bearing intereft
at § per cent; from 1730 to 1748, to the
annihilation of debts bearing intereft at 4 per
cent. and from 1748 to 1771, to the annihi~
lation of debts bearing intereft at 3 per cent.
In the firft of thefe periods the annuity would
have increafed to 800,000/, 5 in the fecond, to
1,600,000/,; in the lafl, to 3,200,C00/. ==
In the prefent year, therefore, the nation

Z 2 mxght
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might have been eafed of above #hree millions
per annum in taxes. And, at the {fame time,
(fuppofing all the fame meafures taken in
other refpeds) it would have enjoyed that
very finking fund it now has; and no detri-
ment could have arifen to the public, from
any applications of it to current expences.

As I am now again on the national debt,
I will beg leave to add’ the following proof
of another obfervation on this fubjelt, in
page 140.

The difburfements, on account of any loans,
will be the fame, whatever different interefts
they bear, fuppofing a provifion made for
difcharging the principal, by applying to that
purpofe furplufies bearing to one another the
fame proportions with thofe interefts.

For Example. Let a million be borrowed
at 3 per cent. and let a fund be charged with
it, which brings in 6s. per cent. per annum
more than the intereft; or 33,000/ inftead
of.3o,ooo!. per annum. This furplus, ap-
plied in the manner I have explained, will
annibilate the prancipal in 81 years, as may
be gathered from Quettion V. At the end
of this time, the difburfements on account of
the loan will be 33,000/, multiplied by 81
that is, 2,673,0004

Let us again fuppofe a million borrowed
at O per cent, and let a fund be charged with
it producing a {urplus of 12s5. per cent. per

3 | annum,
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annum. Such a fund, befides paying the in-
tereft, will difcharge the principal in 41
years; and the difburfements on account of
the loan, will be 66,000/, multiplied by 41;
that is, 2,700,000/ or very nearly the fame
with the difburfements on account of an
equal loan at 3 per cent.

It appears, therefore, agreeably to the ob-
fervation to which I have referred, that were
the public, in raifing money, to adopt the
plan I have propofed, it’ would be of little
confequence what intereft was given for
monéy. The pra&icability of fuch a plan
is felf-evident, for it cannot be lefs eafy to
apply the sntereft of a fum, to the payment
of a debt, than the fum itfelf: and this plan
requires no more.— One particular advantage
attending it, already hinted, I will beg leave
here to repeat. By keeping the focks fteadily,
at or near par, that fluctuation in them would
be in a great meafure prevented, which now
produces fo many evils; and which, with
the aid of annual lotteries, will, I fear, in
time, ruin all honeft induftry, and turn us
into a nation of fharpers and gamblers,
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DirecTioNs for finding the Vax
rues of Two JoinT LivEs
of given Ages, by Tapre VII,

F both the ages are given ip the Table,
the value wanted will be found imme-
diately by infpection.
~ If the ages are not given in the Table, it will
be beft to proceed in the following manner.

Suppofe the rate of intereft 4 per cent. and
the propofed ages 4o and 66. It will
appear, from mfpeé‘ung the Table, that the
value fought would be 6.556, were the ag
of the elder life 65 ; and 5.383, were it 70
Since, therefore, it 1s 66, the value muft be
the fir/? of four ‘arithmetical means between
6.556 and 5.383, or 6.322. ——For the
fame reafon, had the age of the elder been
68, the value would have been the 2d arith-
metical mean between 6.556 and 5.383, or
5. 854 —In like manner, were the propofed
ages 43 and 65, the value would be the 3d
arithmetical mean between 6.556 (the value
of two joint lives whofe ages are 40 and 65)
and 6.425, (the value of two joint lives
whofe ages are 45 and 65) or 6. 478.

Again, Let the ages be 43 and 66. That
18, lct it be fuppofed, that neither of the
propofed ages is given in the Table,

The values correfpondmg to the ages

ot Sich e fe3iek

The
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The value, therefore, correfponding to the
ages 43 and 66, muft’ be the 3d mean be-
tween 6.322 and 6.200, or 6.250.

N. B. The 1ft, 2d, 3d, and 4th of four
arithmetical means between two numbers
are found by fubtra&ting %, %, 3, and %, of
the djfference between the two numbers, from
the greateff of them.

Thus. The difference between 6.556,
and 5.383, is 1.173. One fifth of this dif-
ference 1s .234; which, fubtra@ed from
6.556, leaves 6.322; the firft of 4 means
between 6.556 and 5.383. In like man-
ner; the difference between 6.322 and 6.220
is .122. Ope fifth of this difference is .024;
and, therefore, three-fifths of this difference
1s .072, which, fubtracted from 6.322, leaves
6.250, the rhird arithmetical mean between
6.322 and 6.200.

In order to avoid trouble, if the ages are
nearly equal, a year or two may be added to
the leaft, and as much fubtra&ed from "the
greateft ; and the value taken by infpeion.
But if one of them much exceeds the other,
it will in general be fufficient to take the
neareft number in the Table for the leffer‘

The mean between the values at 3 pcr
cent. and 4 per cent. may be taken for the
value at 51 per cent. without any error of
confequence And the like may be faid.of
the values at 41 per cent.

L

. Z 4: “Thﬁ
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The values of the hngeft of two lives:is
found by fubtra@ing the-value of the joint
lives from the fum of the values of the two
JSingle lives. Thus, the values of  two
fingle lives, whofe ages are 25 and 30, are
by Table VI. (intereft reckoned at 4 per
cent.) 15§, 31 and 14.68. The fum of thefe
two values is 29.99 ; the value of the joint
lives, is (by Table VIL.) 11.46; and this va-
lue, fubtra&ed from 29.99, gives 18.53, or
the value of an annuity on the langeft of l;he
two lives, ,

,.\a

The value of fws joint lives being given,
the value of z4ree joint lives may be found by
the following rule, taken from Mr. Simpfon’s
Select Exercy ﬁ:, page 279,

Let A be the youngeft, and C the oldeft
of the three xopofed lives. Take the valug
of the two joint lives B-and C, and find the
age of a jingle life D of the fame value.
Then find: the value of the jont lives A and
D, which will be the anfwer.

Exampre. Let the three given ages be
25, 30, and 40, and let the rate of intereft
be 4 per censt. Then the value of the twa
oldeft joint lives B and C, will {(by Tab. VIL.)
be 10.428; an{wering, in Tab. VI. to a fingle
life D of 54 years of age. And the value of
the Jomt lives A and D, which is 8.917
year's purchafe, will be the value fought,

U P-
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TO THE
SECOND EDITION’
"OF THE

Treatife on Reverfionary Payments, &,
CONTAINING

Additional OsszrvATIONS and TABLES,

INCE the publication of the firft edi~
S tion of this work, I have had the plea-
fure of reading an 1ngemous ‘memoir on the
ftate of populatlon in the Pais de Vaud, a
diftrict of the province of Bern, in Switzer~
land. 'The author of this memoir is Mr.
Murez‘, the firt minifter at Pevey, a town
in that diftri@, and Secretary to the Oecono-
mical Society there. It forms the firft part
of the Bern Obfervations for the year 1766 ;
and a good abftra& of it may be found in the
69th article of a work entitled, De re Ruftica,
or the Repofitory. It contains an account of
many facts which appear to me curious aad
unportant, and which ccatirm the obferva-

tions



446 SUPPLEMENT.

tions I have made in thé firft and fourth Ef-
fays in this Treatife.—Some of thefe facts I
will here beg leave to recite.

In the firft Effay I have afferted, that there
is a much greater difference between the pro-
babilities of life in great towns and in country
parifbes, than is commonly fufpeted; and, as
one proof of this, I have obferved, that tho’
in London the greateft part of the natives die
under three years of age, in the country the
greater part live to marry.  Mr. Muret’s Ob-
fervations and Tables give a diftin& demon-
ftration of this, by thewing, that in the pro-
vince of Vaud, the greater part of the inha-
bitants live many years beyond the age of
maturity. — But to be a little more explicit.

The diftri& of Vaud, in Switzerland, con-
tains 112,951 inhabitants of all ages; 25,778
Jamilies 5 38,328 married perfons; and the
annual medium of 4irths, for 10 years before
1766, had been 3155 ; of weddings, 808 ; of
deaths, 2g504.— It appears, therefore, that
the married are very nearly a ¢hird part of
the inhabitants, that the number of perfons
to a family is 43; and that one in 45 of the
inhabitants die annually. It may be further
learnt, by dividing half the number of the
married, by the annual medium of wed-
dings, that the expecfazion of marriage in this
country is 27 years and {; and, from the
Propomons of the births, weddmgs, and

deathg
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deaths (a), that the greater part of thofe
who are born live to marry. But of this fa&
there is, I have juft intimated, a more par-
ticular and diftin& proof.—From a Table
given by, Mr. Muret, of the rate of -human
mortality in this country, derived from re-
gifters kept in 43 parifhes, of the ages at
which the inhabitants die, it appears, that
one balf of all that are born live beyond 41
years of age.—The examination of this Ta-
ble will, undoubtedly, be a gratification to
the reader; and, therefore, I have chofen to
make it a part of thefe additions. I have
alfo here given the Table referred to, in p.192
and 263, of the probabilities of life in the
parith of Holy-Crofs, near Shrewfbury; and a
third Table, which I have formed from a re-
gitter in Sufimilch’s works, of the ages at which
the inhabitants of a country parith in BRan-
DENBURGH died, during 5o years; or from
1710 to 1759.—I have further thought pro-

er to add, as contrafts to thefe Tables, two
Tables exhibiting the probabilities of life at
Vienna and BErLin.—The following ob-
fervations concerning thefe Tables thould be
attended to.

The Table for the country of Vaubp, tho’
it gives the probabilities of life in its firft
ftages very high; and, at fome ages, more
than double to the probabilities of life in
great cities; yet, certainly, gives them too

(a) See the note, page 1c4, &c,

low.
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low.: For, firft, it has juft appeared, that in
this country the births exceed confiderably
the deaths. The emigrations, likewife, from
it arg very numerous, as will be prefently ob-
ferved : And the neceflary effe@ of thefe two
caufes is, to make the regifters give the num-
ber of deaths in the firft ftages of life, too
gréat in comparifon of the deaths in the laft
ftages. A Table formed from fuch regifters
muft give the probabilities of life too low,
according to the obfervations in the 4thEflay;
and, in the prefent cafe, they muft be given
{fo much teo low, as to afford fufficient rea-
fon for concluding, that the greater part of
the births don’t become extin& ’till near the
decline of life. :
After 40, the probabilities of life in this
country decreafe very faft ; and in old- age,
they appear to be lower than the probabili-
ties of life in great towns. I have affigned
the reafon of this fact in page 2635, &c. Al
turned of 65 or 7o in great towns, are a f{e+
lected body confifting of perfons feafoned to
their fituation, and poflefled of conftitutions
particnlarly ftrong ; and they may, I think;
be not improperly compared to a company of
perfons on a hazardous journey, who are be-
come a fet of picked and hardy travellers, in
confequence of having loft all the tender and
infirm, and been ufed to inclement weather
and fatigue.—Perfons of feeble frames may,
with the help of the fimple manners and
' pure
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pure air of the country, attain to old age;
but in great towns they ftand no chance for
this; the effe@ of which muft be that, at
the fame time that greater numbers will at-
tain to old age in the country, they will die
off fafter. 'Thus; in the diftri& of Vavubp,
the numbers alive at 75 are above double the
numbers alive at the fame age at BERLIN;
but thofe who attain to that age at BERLIN,
have a greater expetZation of life. The fame
may be obferved of NoRTHAMPTON com~
pared with VIENNA and Lonpon.~—In fhort;
the truth is, however ftrange it may {cem,
¢¢ that the deftru@ive influence of great towns
. ¢ on life is the very reafon why old people
¢ live longer in them, than in f{mall towns
“ and in the country.”—Mr. Muret has ta-
ken notice of this fact; but, fuppofing it not
general, he afcribes it to the particular pre-
valency of drunkennefs in his country. He
had, he fays, once the curiofity to examine
the regifter of deaths in one town, and to
mark thofe whofe deaths might be imputed
to drunkennefs, and he found the number fo
great, as to incline him to believe, that hard
drinking kills more of .mankind. than pleu-
rifies and fevers, and all the moft malignant
diftempers. This, probably,. is very true;
but the fact Tam confidering is not owing:to
it. Drunkennefs cannot be fuppofed to pre-
vail more in the country than in great towns..
And it always deftroys long before old agc}}.1
The
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The obfervations now made are - applica=
ble to the Table for the country parith in
Brandenburgh ; for it appears from Sufinilch’s
account, that the births there exceed the
- deaths more than in the country of VAUuD;
nor is it to be unagmed that there “are not
likewife many emigrations from it, particu-
larly, to Berrin and the King of Prufia's
armies.

From the Tables for Vienna andLonpon,
compared with ‘the Table for BERLIN, it ap-
pears that the laft of thefe towns, tho’ much
the fmalleft, has at fome ages even a worfe
effeét on the duration of life than either of
the former: And the reafon, perhaps, may
be, that the inhabitants there are much more
crouded together. See p. 220.— Between
the ages of 30 and 35, and alfo between 42
and 52, there is an irregularity in the BEr-
LIN Table, which, very probably, would not
have appeared in it, had it been formed from
the bills for a longer term of years.—The
like obfervation might be made on an irre-
gularity in the 2d Table, between the ages
of 25 and j3e.

From the age of 25 to 45, VIENNA ap-

ears, in the Tables, to be lefs unfavourable
to life than Lonpon; but it cannot be de-
pended upon that this is the truth, for the
Vienna Table may give the probabilities of
life at thefe ages higher, only becaufe the re-
cruits from the country come to it later, or in
greater
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greater numbers, after 3o and 40, than in
Lonpon. A like effet would alfo arife
from a greater number of migrations in old
age from LoNDoN, than from VIENNA See
the Note, p. 232.

In forming the Tables for Vienna and
BerrLin, I have apphed the corre@ion ex-
plained in the 4th Effay, and demonftrated
there to be neceffary ; and, in making this
correction, I have fuppofed, agreeably to the
proportion of the births to the burials, that
a fifth of all who die in thefe cities, ate per-
fons who removed to them at 20 years of
age. ——Nothth&andmg this correétion, the
‘T'able for BERLIN gives the probablhtles of
life between 10 and 20 fo high, and in fuch
difproportion to the probabilities of life im=
mediately after 20, as to exceed all the bounds
of credibility. The true reafon of this may
be learnt from what has been faid in p. 220,
of the rapid increafe of BERLIN.

My chief purpofe in giving thefle Tables
is to exhibit, in the moft firiking light, the
difference between the ftate and “duration of
human life, in great cities and in the country.
It is not poﬁiblc to make the comparifon,
without concern and furprlze I will here
beg leave to lay it in one view before the
readcr, defiring him to take with him this
confideration, that, for the reafons I have
explained, it can be erroneous only by giving
the difference (2) much too Zzzle.

(a) See p. 217, &c. p. 247, p. 241
Pro-
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Proportion of Inhabitants dying annually id

Vaud near

Pais De |Country Parith Holy-Crofsp .
in Brandenburg Shrewfbury London Vienna Berlin,

1in45l 11045 {1in 33|11 20311019451 n26%

()

Ages to which half the born live.

Pais D Country Parith . .
‘a;au de in Erange ni:xlrg Holy-Cro(s London | Vienna | Berlin,
st | 25r |27 {723 172 |72

Proportion of the Inhabitants (4) who reach
8o years of Age.

Pg:ﬁe Cﬁ’:?ggﬂ‘;:;g’ Holy-Crofs | Lundon Vienna Beérlin,

1in214| ¥in22; [1in 11 |1in40l1in41|1in3y
AY

The

(4) See page 220. This proportion, were there either
no increafe, orbut a flow increafe at BERLIN, would
certainly be found to be much the fame with that in Vi-
ENNA and Lonpon.

(8) It fhould be recollected here, that a confiderable
part of thofe who die turned of 8o years of age in great
towns, are ezmigrants from the country, who came to them
in full maturity, after efcaping the weaknefs of infancy.
And that alfo in general thefe emigrants confift of the

more hearty and robuft part of the kingdom. On both
 thefe
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The () Probabilities of living one Yeat in -

7 0dds P‘a;:uge Cg; ‘;tgznii?g%l’ Holy-ICrofs tjondoh Vier}na Berh’L
Atbirth| 43t01] 3fto1 43 to 1] z2to1fitto1f 110 ¢
Age1z[160to1] 112to1 14410 1|75 to 1184 to 1f123 to 1
zg{117to1f 110t0o1 Jrooto 1}56t0 1j66 to 1f 50to &
go|111to1} 1o7tor | gbtol|45to1{56¢to 1] 44tot
40| 83to1] 78tor | sstor{szrtorfz6to1} 32101
50| 49 to1 5o to1 fotol1{24tb1j27t0 1} 30t01
6o| 23t0o1f =25tor | 26t0118t01f1gto1| 1310 L
70| 93 to 1 11t01 16tor|1ztotirrto 1| 1zto
SOJ 4101 Htot 8tor)] 7to1] 7tor] 7tox
ExpecTAtTioNs of Life;
Pais De| Country Parifh SR ”
o ‘a,:u de in%’;ﬁﬂﬂ;ﬁrgh!ﬂo] y-Crofs| London | Vienna | Berlin
Atbirth | 37 y™| 325 years | 331 yrs| 18y™s| 162y™s| 18y*e
Age 121 445 | 44 437 337 | 355 | 352
25| 343 353 35 26 {283 |} 27%
s0i31z | 317 2 23y | 253 | 25%
36 -27% 28 281 21% 22% zzg’;
40! 24 25 252 197 { 20% 20%
451203 | 213 23% 173 | 7% | 18
so| 171 18 20 16 16 165
53] 147 15 17 43 | 137 14
6ol 12 12} 142 125 | rid 12%
65! 95 9% 13 10} i jop
70 7% 3 10 8 | 8% %
751 53 : 8 7 67 7
8o| 4% 5 5 5 53 6
From

thefe accounts the numbers attaining to old age in great
towns ought to be much greater than in the country. In
London, Vienna, and Berlin, they ought to be neatly double 3

but we fee, that, in reality, they are fcarcely balf.

(a) Thefe probabilities are here giveh fufficiently near
for the prefent purpofe, and fo as to err on the fide fa-
vourable

A a
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From this comparifon it appears with how
much truth great cities have been called
the graves of mankind. It muft alfo con-
vince all who will confider it, that, accord-
ing to the obfervation at the end of the 4th
Effay, it is by no means ftri¢tly proper to
confider our difeafes as the original intention
of nature. They are, without doubt, in ge-
neral, our own creation. Were there a coun-
try, where the inhabitants led lives entirely
natural and virtuous, few of them would die
without meafuring out the whole period of
prefent exiftence allotted them; pain and
diftempers would be unknown among them;
and the difmiffion of death would come upon
them like a fleep, in confequence of no other
caufe than gradual and unavoidable decay.—
Let us then, inftead of charging our Maker
with our miferies, learn more to accufe and
reproach ourfelves.

The reafons of the baleful influence of
great towns, as it has been now exhibited,
are plainly,

Firft, The irregular modes of life, the
luxuries,  debaucheries, and pernicious cuf~
toms, which prevail more in towns than in
the country.

vourable to towns ; but the manner of forming the Ta-
bles is fuch, that they fometimes give them irregularly,
and always with lefs correéine(s than the expectations, or
the fame probabilities for periads of years,

Secondly,
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Secondly, The foulnefs of the air in towns,
occafioned by uncleanlinefs, {fmoak, the per-
fpiration and breath of the inhabitants,
and putrid fteams from drains, and- ken-
nels, and common fewers.—It is, in parti-
cular, well-known that air, {poiled by breath-
ing, is rendered fo noxious as to kill in-
ftantaneoufly any animal that is put 1nto it.
There muft be caufes in nature, continually
operating, which reftore the air after being
thus {poiled. Butin towns it is, probably,
confumed fafter than it can be adequately re-
flored; and the larger the town is, or the
more the inhabitants .are crouded together,
the more this inconvenience muft take place.

But I muft proceed to fome more of, Mr.
Muiet’s obfervations. —1In the 4th Effay,
p. 266, &c. 1 have given an account of fe-
veral facts which prove the probabilities of
life to be higher among females than males.
Agreeably to this it appears, that in the dif-
trict of Vaubp, half the females don’t die ’till
the age of 46 and upwards, tho’ half the
males die under 36. This great difference is
in fome meafure owing to the military and
commercial emigrations among the males;
but it appears undeniably, that their greater
mortality contributes likewife to it. The
number of males who died, for a courfe of
years, in 39 parifhes of this diftri¢t, was 81703
of females 8167 ; of whom the numbers that
- Aaz died
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died tnder one year of age were 1817 males,
~end 1305 females ; and ander 10 years of age,
3099 males, and 2568 females. In the éegzmzzng
of life, therefore, and before any emigrations
can take place, the rate of mortality-among
males appears to be much greater thanamong
Jemales: And this is rendered yet more certain,
by the account Mr. Murer gives of the pro-
ortions of the deaths among males and fe~
males in the fir/f year of life, at VEvey. In
this town, he acquaints us, that for 20 years
ending in 1764, there died in the firft month,
of males 135, to 89 ﬁma/e; ; and, in the firfk
year, 225 to 162. -To the fame effe& it
appears, from a Table given by Sufmilch: (a),
that in BERLIN 203 males die in the fir{t
month, and but 168 females ; and in the firft
year, 489 to 3955 and alfo, from a Table of
Struycé s, that in HoLLAND, 396 males die
in the firft year, to 306 females. —What is
moft of all remarkable is, that thefe accounts
fthew, that both at VEvey and BeERLIN the
fill-born males are to the ﬂz)’/—éarn fema/eﬁ,
as 30 to 21, or nearly in the propomon given
by the.accounts referred to in p. 269, -
‘The whele number of inhabitants at Vg-
VEY in1764; was 3350. Of thefe 1931
were females, and only 1419 males. Sixty-
fix were widowers, and 200 wwidows. The
number of batchelors, above 16 years of age,

(a) Seg Sufiilcty’s Gottliche Ordnang, Vol. 1L. p. 317, &s.
251 was
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was 429 ; and of virgins, above 14 years of
age, 734. See Mr. Muret’'s Tables, p. 124.

Mr. Deparcieux at Par1s, and Mr. War-
gentin in SWEDEN, have obferved, that not
only women live longer than men, but that
married women live longer than fingle women.
The regifters examined by Mr. Muret con-
firm this; and it appears particularly, that,
of equal numbers of fingle and married wo-
men between 15 and 25, more of the former
died than of the latter, in the proportion of
2 to 1. 'The reafon of this may be, as Mr.
Muret acknowledges, that the women who
marry, are a fele¢ted body, confifting of the
more healthy and vigorous part of thefex. But
this, probably, is by no means the only rea-
fon ; for it may, Ithink, be expelted, thatin
this, as well as in all other inftances, the con-
fequences of following nature muft be fa-
vourable.

The fa&s recited here, and at the end of
the 4th Effay, prove, beyond the poffibility of
denial (2), that there is a difference between

() In the printed AccoUuNT of the Society in Nicolas-
Lane, for Equitable Affurances on Lives and Surviver/bips,
there is a Table of the values of aflyrances on female
hves, which fuppofes them to be more hazardous than
snale lives. "This Table is derived from an opinion ge-
nerally received at the time it was compefed ; but I am
defired to inform the public, that no fuch Table fhall
be admitted into the future editions of that AccounT;
the fociety being determined to maintain the juft credit
it has acquired, by keeping ftrictly, in every inftance,
to caleulations, founded on the beft obfervations.

the
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the mortality of males and females.—I muft
however obferve, that it may be doubted,
whether this difference; fo unfavourable to
males, is natural ; and the following facts will
prove, that I have reafon for fuch a doubt.

It appears, from feveral regifters in Su/~
milch’s works, that this difference is much
Yefs in the country parifbes and wvillages of
BRANDENBURGH, than in the fowns: And,
agreeably to this, it appears likewife, from
the accounts of the fame curious writer, that
the number of males in the country comes
much nearer to the number of females.

In 1046 {mall villages in BRANDENBURGH,
the males and jfemales, in 1748, were 106,234,
and 107,540, or to one another as 100 to
101¢. In twenty fmall fowns they were g 544,
and 10,3335 or as 10oto 108;. In BErRLIN
they were, exclufive of the garrifon, 39116

and 45938 ; or as 100 to 117;.

‘ At the time the:accounts, mentioned in
p. 203, were taken of the inhabitants in the
province of NEw JERSEY in AMERICA, they
-were diftinguithed particularly into males and
Jemales under and above 16.

In 1738, the number of

Males under 16 was,10639. Females g¢700
Males above 16 11631. Females 10723

In 1745, thefe numbers were,

Males under 16 — 14523. Females 13754
Males above 16 =~ 15087, Females 13704
The
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Theinferencefrom thefe faltsis very obvious.
They feem to thew f{ufficiently, that human
life in males is more brittle than in females,
only in confequence of adventitious caufes,
or of fome particular debility, that takes place
in polithed and luxurious focietics, and efpe-
cially in great towns ().

From the proportion of the births to the
deaths in the diftri& of VAuD, as mentioned
in p. 346; it follows, by the rule in the note
p. 205, that the inhabitants ought to double
their own number in 120 years. But the
fa& is, that {fo many migrate into foreign
armies and with commercial views, that their
increafe is fcarcely fenfible. Mr. Mures,
after obferving this, enters into a general ac-
count of the caufes which obftruét popula-
tion in his country. Among thefe he infifts
particularly on LuxuRrRy and the Engros-
siNG oF Farms. I with his obfervations
on thefe fubjecs were not applicable to the

(2) The number of deaths for 60 years at VEVEY,
in the four winter months, (December, January, Februs®
ary and March) were to the deaths in the four fummer
months ( June, July, Auguft and September) as 2140
to 1697, or § to 4. (See Mr. Murer’s Tables, page 100).
Iln Lonpon this proportion is nearly the fame. At
EDINBURGH, 2s 4 to 3. In 25 country towns and
parifhes mentioned by Dr. Short ( New Obfervations, p. 142)
as 50 to 41.— It is remarkable, that the births alfo in
winter to thofe in fummer are at VEVEY as 5to 4; in
LoxnpoN as 8 to 7; in the country towns and parifhes
juft mentioned, as 7 to 6.

Aayg prefent
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prefent ftate of this kingdom : Bat, perhaps,
therg is no kingdom in the world to which
they are /2 applicable. — In confequence of
the cafy communication lately created, be-
tween the different parts of the kingdom,
the Lonpan fathions, and manners, and plea-
fures, have been propagated every where ;
and almoft every diftant town and village
now vies with the capital in all kinds of ex-
penfive diffipation and amufement. This
enervates and debilitates, deftroys virtuous
induftry, and brings on poverty, dependence
and venality. ——With refpe&, particularly,
to the cuftom of engroffing farms, Mr., Muret
obferves, with the higheft reafon, that a large
tra& of land, in the hands of one man, does
not yield fo great a return, as when ‘in the
hands of feveral, nor does it employ fo many
people ; and, as a proof of this, he mentions
two parifhes in the diftrict of Vaub, one of
which (once a little village) having been
bought by fome rich men, was funk into a
fingle demefne ; and the other, (once a fingle
demefne) having fallen into the hands of fome
P;g{ants?was become 2 littlevillage (2).—How

(a) By the laws of Licinius no Roman was to hold more
than feven jugera of land.  <¢ Only revive, fays Mr. Su/-
¢ milch, this law ; or that of Remulus, which limited
£ eyery Roman to two jugera, and you will foon con-
€ vert a barren defart into 2 bufy and crouded hive,”

Both Mr. Muret and Sufmileh obferve, that the increafe
of paflurage has the fame effe& with the engroffing of
farms ; much more ground, when employed in this way,
being neceflary to maintain the fame number of people,
than when employed in #illage,

I * many



SUPPLEMENT. 361

many fa&s. of the former kind can this coun-
try now furnith?—And there is reafon to
apprehend they will go on increafing,— The
cuftom of engroflfing farms eafes landlords of
the trouble attending the neceflities-of little
tenants and the repairs of cottages.—A great
farmer, by commanding the markets, and
drawing to himfelf the profits which would
have fupported feveral farmers, is capable,
with lefs culture, of paying a higher rent.
Our fuperiors, therefore, find their account
in this evil.—But it is, indeed, ere&ting pri-
vate benefit on public calamity ; and, for the
fake of a temporary advantage, giving up the
nation to depopulation and mifery. — We
have, for many years, been fecling the truth
of this obfervation. The high pricé of all
the means of f{ubfiftence, occafioned certain-
ly by this practice, as well as by the heavy
weight of our taxes, has long been the ob-
je& of univerfal complaint; and it is grow-
ing more fo every day, and {preading every
where, checking marriage, loading our ma-
nufactures, and diminifthing the number of

our people. :
Dr. Davenant, (the beft of all political
writers), tells us, that at Michaelmas, in the
year 168, it appeared by a furvey of the
hearth-books (), that the number of houfes
in

{a) At this time there was a tax of two thillings on every
Jire-bearth ; which was taken off’ at the REvoLuTiON,
becaufe reckoned ¢ not oply a great oppreflion to the

’ €€ poorer
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in all ENGLAND and WALES was 1,300,000,
of which 554,671 were houfes of only one
chimney. See Dr. Davenant’s works, Vol. II.
p. 203.—In his E/ffay on Ways and Means, &c.
Vol. 1. p. 33, he gives a particular account
of the number of houfes in every county,
according to the hearth-books of Lady-day
1690; and the fum total then was 1,319,213,
— At the refloration it appeared by the fame
hearth-books, that the number of houfes in
the kingdom (2), was 1,230,000.—1In the
interval, therefore, between the refforation
and the revolution the people of ENGLAND
had increafed above 300,000; and ¢ of
“ SMALLER TENEMENTS, Dr. Davenant
‘¢ obferves (), there had been, from 1666 to
« 1683, about 70,000 new foundations laid.”
~—But what a melancholy reverfe has taken
place fince? In 1759 the number of
houfesinEncLaANDandWALEswas986,482;
of which not more than 330,000 were cot-
tages having lefs than feven windows. In
1766, notwithftanding the increafe of build-
ings in LonpeN, the number of houfes was
reduced to 980, 692 (¢). According to thefe

¢ poorer fort, but a badge of flavery on the whole peo~
<¢ ple, expofing every man’s houfe to be entered into
¢ and fearched at pleafure by perfons unknown to him.”
Preamble to the a? for taking away the revenus arifing by
bearth-money, 1 William and Mary, Chap. 10,

(4) Continuation of Rapin, Vol. 1. p. 53.

(#) Dr. Davenant’s works, Vol. L. p. 370.

(¢) See Confiderations on_the Trade and Finances of this
Kingdom, p. 95, 97, 98. Printed for W¥ilkie, 1766. See
allo p. 184 of this Treatile,

accounts
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accounts then, our people have, fince the year
1690, decreafed near a million and a baff. —
And the wafte has fallen principally on the
inhabitants of cottages; nor indeed could it
fall any where meore unhappily; for, from
cottages our navies and armies are fupplied,
and the lower people are the chief firength
and fecurity of every ftate,— What renders
this calamity more alarming is, that the in-
habitants of the cottages thrown down in the
country, fly to LonpoN and other towns,
there to be corrupted and perith (2).—I know
I fhall be here told that the Revenue thrives.
But this is not a circumftance from which any
encouragement can be drawn. It thrives, by
a caufe that is likely in time to deftroy both
itfelf and the kingdom; I mean, by an in-
creafe of luxury, producing fuch an increafe

of

(a) Dr. Davenant {ays, from Mr. King’s Obfervations,
¢¢ that the fupply of Lonpon alone takes up above balf
< the neat increafe of the kingdom.” —Is it then to be
wondered at, that the fupply of the wafte in 4/ the towns
of the kingdom, added to that increafe of luxury and
taxes, and of the drain to our armies, navies and jforeign
Jettlements, which has taken place within thefe 70 years,
fhould have fo far exceeded the increafe of the kingdom,
as to produce the depopulation I have mentioned ? — It
has been afferted by political calculators, that no popu-
lation can bear more than one foldier for every hundred
fouls. Thisis faying a great deal too much ; but were it
true, the number of our foldiers and failors, even in peace,
would alone be fufficient to reduce us to nothing in a
little time.

A flourithing commerce, tho® favourable to population
in fome refpects, is, I think, on the whole, extremely

unfavours
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of >confumption and importation (a), as fe-
cretly accelerates ruin, while af prefent (as far
as the Revenue is concerned) it overbalances
the effects of depopulation. What reme-
dies can be applied in fuch circumftances ? —
This is a queftion of great importance, which
requires a more deep and careful difcuffion
than I am capable of giving it. I will, there-
faore, only anfwer generally and Zrigfly in a
ftyle and language fimilar to Mr. Muret’s.

+. Enter immediately into a decifive enquiry
into the ftate of population in the kingdom.~——
Promote agriculture.— Drive back the inha-
bitants of towns into the country.—Eftablifh
fome regulations - for preferving the lives of

t

unfavourable ; and, while it flatters, may be deftroying ¢
Particularly, by increafing luxury, the worft enemy of
population as well 25 of public virtue; and by calling
off too many perfons from agriculture to unhealthy
trades and the fea-fervice.—Suppofe 50,000 failors, add-
ed to other burdens, to have been formerly the whole
number the nation could bear without decreafing. In
fuch circumftances, it'is plain, that any caufes which
doubled or tripled that number, would depopulate with

rapidity.

(2) For Example. In Lonpor, thofe who ufed to.
fatisfy themfelves with one houfe, or perhaps Aalf a houfe,
muft now have swo houfes. Thofe who ufed to live
plain muft now live high ; and thofe who ufed to walk,
muft now be carried. This is the reafon of the increafe
of confumption and of buildings in LoNDON, and not an
increafe of the inhabitants, for the number of inhabitants
is certainly lefs now than it was forty years ago. Vid,
ppge 183,

infants,
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infants,—Difcourage luxury, and celibacy,
and the ingroffing of farms.—Let there be
entire libérty ; and maintain public peace by
a government founded not in confiraint, but
in the refpect and the bearts of the people.~
But above all things, if it be not now too
late; ¢ find out means of avoiding the mife-
¢ ries of an impending bankruptcy, and of
¢¢ eafing the nation of that burden of debts
¢¢ and taxes under which it is finking.”

But I am crying in vain. Corruptions and
follies of the worft fort have, I am afraid,

taken too deep root among us.

Addi«






SUPPLEMENT. 367

L4

ERAENSDEA ENIDREELFTANTDH CPATN IR EBAT oD
SN FERIRCEY P Tl L S G N S VP

Additional OBSERVATIQNS

CONCERNING

The Scusmes of the SocIETIEs for
providing Annuities for Widows,
and for Perfons in Old Age.

HE following fhort and eafy method

has occurred to me of trying the fuf-
ficiency of all fuch fchemes as thofe of the
LonpoN Annuity, and the Laudable Socie-
ties for the benefit of widows.

In an adequate fcheme it can make no dif-
ference whether the annuities themfelves are-
paid, or the value of them in a fingle pay-
ment at the time they become due.—Sup-
pofe then a fociety juft eftablifhed, confifting of
600 members, all married men at the age of
40, each of whom, befides one payment in
hand, is to make an annual payment of five
guineas. Suppofe alfo their wives of the fame

, age, and every widow to be entitled, on é:he
ay
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day her hufband dies, to alife-annuity of 20/
the firft payment to be made at the end of
haf a year.—Suppofe further, that the fe-
. ciety is to be kept up for ever to 600 merti-
bers, by admitting new ones at the age of
49, as old ones drop off. In the firft year
(according to Tables 1II. IV. and V, _p-
pendix) twelve members, at leaft, will die,
and leave twelve widows, each entitled to
20/, per annum. ‘The value of fuch an an-
nuity to commence at the end of half a year,
the age being 40, is-14f years purchafe,
by Table IIl. Appendix, reckoning intereft
-at 3% per cent. The value, therefore, of 12
fuch annuities ; that is, the whole amount
of the fums becoming payable during the
courle of the firft year, i1s-3480/.—The an-
nual contribution is 600 times § guineas, or
3150/ and this, together with .its intereft
for about half a year, or 3205/ is all that
fuch a fociety could be poflefled of to bear
an annual expence of 3480/ It appears,
therefore, that, in order to fupport the ex-
pence of the {uppofed annuities, the annusl
* contribution of each member ought to have
been more than five guineas.

In a fimilar way it may be proved, that
neither is fuch an annual contribution an
adequate fupport to an annuity of 10/ if a
‘member lives oze year, 15/, if he lives zwo
years, and 21/ if he lives zbree years, This
will appear from the following account; irto

which
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which I have not taken the contributions of
the firft members at the beginning of the
firlt year, becaufe I fuppofe them fcarcely
fufficient to bear all the expences of manage-
ment durmg the whole d@ration of the fo-
ciety : But the firft contributions, or pay-
ments in hand, of all fubfequent members
are included, thefe being neceffary to render
the fum of the annual contributions con-
ftantly 3150/ as the account fuppofes.

Bb 3260/
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32601 — The SToCK of the fociety at the end

—— of the 2d year, being the contribu-
tion of 600 members at the end of
the fir/t year, together with the in<
tereft for a year.

Dedu& 1710l — The value of 12 life-annuities, of

N 10/. each, to 12 widows, aged 41,
left in the courfe of the 2d year, at
. 14 years purchafe.

Remains 1550/ —

Add - 3260/ — The contribution of 600 members
at the end of the 2d year, together
with its intereft for a year. '

Add - 54/ —Intereft at 31 of 1550/ for a year.

Sum - 4864/.— STock at the end of #bree years.

Deduét 2520/ — Value of 12 annuities, 15/. each,

— to 12 widows, aged 42, left in the
courfe of the 3d year, at 14 years
i purchafe.

Remains 2344/.

Add - 3260/ — Contribution, together with its in-
tereft, for the 4th year.

Add - - 827 —Intereft of 2344/ for a year.

Sum - 5686/.—Stock at the end of four years.

Deduét 3465/ — Value of 12 annuities of 21/, each,

e to 12 widows, aged 43, left the
4th year, at 132 years purchafe (4.)
Remains 22217/.
Add - 3260/ — Contribution, together with its in-
0 tereft, for the 5th year,
Add - %8/ — Intereft of 2221/ for a year.

o e e

5559/ — Stock at the end of five years.

(2) A {ociety that chofe thus to pay the walues of the annui-
ties at the time they became due, inftead of the annuities them-
{elves, would enjoy particular advantages; for little or nothing
would depend on the improvement it made of money; and
time would foon deiermine whether it went on an adequate
plan. —— A proof of the fame nature with that here given,

may
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1t muft be obferved, that the flock laft
given, . is lefs than that immediately preced-
ing it; and that, confequently, in 5 years,
the fociety muft begin to run out, and the
annual contributions appear to be infuffici~
ent, / -

The firft members will leave much the
fame number of widows every year, for a
few of the firflt years of the fcheme. After
the firft year alfo, the members admitted to

may be deduced, by confidering thefe focieties as bodies
of men united for the purpofe of affuring to one another,
from year to year, annuities for their widows; and the
way of finding the value of fuch an affurance is, to multi-
ply the value of the annuity, by the probability that it will
become payable in the courfe of the year.—For inftance,
Let the member’s age, and alfo his wife’s, be 40, Let
the annuity be 20/ per gnn. for life, or an annuity whole
prefent value is, by Table VI. (reckoning intereft at 3%
per cemt.) 14 years purchafe; that is, 280/ The pro-
bability that a perfon at the age of 40 will die in a year,
and that his wife of the fame age will live a year; or, in
other words, the probability, that fuch a member will
leave a widow in the courfe-of the year, is, by Tab. IIL.
> multiplied by £3% or .o198. (fee p. 18 and 23.)
The value of the aﬂﬁrance, therefore, is.o1g8, multi-
plied by 280, or, 5L t1s5.— In the fame manner the va-
lue of a like aflurance for a year at any other ages may
be eafily calculated. At the age of 35, itis 5. 75. At
the age of 45, itis 6/ 7s. The value, therefore, in-
creafes continually with age ; and, if given in an annual
payment conflantly the fame, which is the cafe in thefe
focieties, it ought to be greater than the annual payment
due for one year at the commencement of the aflurance. -

Five guineas per annum, therefore, is, demonfirably, an
infufficient payment from a married man for a life-an-
nuity of 20/ to his widow.

Bb 2 fupply
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fupply vacancies, (about 24 annually) will
begin to leave \mdows and, as the whole col-
leétive body (fuppofed to be kept up to 600)
will be continually growing older, the deaths
among them, and confequently the number
of widows left annually, will be continually
increafing ; whereas 1 have fuppofed them
to remain the fame.—This calculation, there-
fore, is as favourable as it ought to be; and
every one who will examine it muft be con-
vinced, whether acquainted or not with the
method of mathematxca]ly mvef’ugatmg ‘the
values of life-annuities depending on fur-
vivorthips, that all that the focieties now
fubfifting promife to widows more than 20/
or at moft 20 guineas per annum, for an an-
nual céntribution of ¢ guineas, can have no
permanent fupport ; and, if paid to prefent
annuitants, muft be fo much taken away
from fome future annuitants. And this ap-
pears too on the {uppofitions, that there is
no difference of age between men and-their
wives, that money is improved perfettly at
compound intereft, and that the probabili-
ties of life among females are not higher
than among males.— How melancholy then
is it to think of the encouragement that has
been given to thefe fometlesP——There are
now in almoft every part of this kingdom,
fome inftitutions or other of this kind, form~
ed juft as fancy has dictated, without any
knowledge of the principles on which the

values
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values of life-annaities and reverfions ought
to be calculated (2). 1 can, however, with
pleafure, acquaint the public, concerning the
two LonDoN focieties, of which I have taken
more particular notice, that, confilting in
general of gentlemen of chara&er and fenfe,
they have liftened to the information which'
has been offered them ; and, in confequence
of it, either have alreadv or probably will
foon, refolve on f{uch amendments of their
plans as may render them permanently and
effeCtually the means of the good intended
by them,

I with I could fpeak with the fame fatis-
fa&tion of the focieties in LonpoN for pro-
viding for Old Age. It is true, rbey are like-
wife endeavouring to reform ; but in general,
as far as I know any thing of them, fo feebly
and ineffeCtually as to leave little room to
doubt, but they will remain what they have
hitherto been; Dancgerous BussLES. —
Some of them, in confequence of advance-
ments, fince the firft publication of this

(2) There is a fociety held at the Nag’s-head Tavern,
Leadenhall-fireet, called the AMICABLE ASSOCIA’I‘IO\,
for the benefit of widows and children, eftablithed July 7,
1767 ; which, for no more than an annual payment of
¢wo guineas, not only promifes the very annuity menti-
oned above to the widows: of members, but, if they Jeave

" no widows, to their children alfo ’till they arrive at the
age of fourteen years, befides 5/ towards putting them
to apprenticefhips. ——— There are, Iam afraid, feveral
vmore fuch' wretched inftitutions in LoNDow; befides
many fcattered every where in the countrys

Bbj work,
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work, require now from thofe who apply for
admiffion higher conttibutions than thofe re-
cited in the 4th Se&. Chap. IL. of. this work,
But they ought to remember, that ’till all
who have hitherto contributed too little, have
gither advanced their contributions and paid
the compenfation-money mentioned in page
116, or confented to fuch dedu&ions from
their annuities, as fhall be proportioned to the
deficiencies in their payments : They ought,
I fay, to remember, that till #4is is done, a
reformation that went even fo far as to re=
quire the fu/l values of the annuities from all
future members, would do them no great fer-
vice.—The truth, however, is, that reckon-
ing intereft at 33 per cent. their contributi-
ons are ftill, in general, near a half below
what’ they ought to be (a). Is it poﬂili)le

then

(@) The true value of 441 per amnum, to be enjoyed
after 50, by a perfon now, 40, is (reckoning intereft at
3% per cent.) 34/. 10s. in annual payments beginning
immediately.  The value 70w required by the Society of
LonpoN ANNUITANTS is 42). 7s. in admiffion money;
and 7. 7s. in balf-yearly payments. This fociety, there-
fore, does not yet take half the value of the annuity it
promifes. The fame is true of the RATIONAL ANNUITY
Society, held at the Anrwerp Tavern, Threadneedle-fireet ;
and yet this fociety very modafly affures the public, that
-it is formed on a plan INCONTESTABLY DURABLE. .

The PuBric ANNUITANT Socnety, ]xkew:fe, ( Sir
Ricuarp GLywn, Bart. Preﬁdent) while Iits number
‘continues between 6c0 and 700, is not to take at feve-
ral ages half the value of its annuities; and thofe who
have been admitted while the focxety continued under 500

don’t
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then to {peak ;of thefe affociations with too
much feverity ! Can any benevolent perfon
fee them, without concern, going on with
fchemes that have been demonftrated to ‘be
infufficient, and fure to end in confufion
and calamity ? — One fociety boafts, that it
confifts of 1100 members; and another, that
it pofiefles an income of 8500/, per annum.—
What is this but {hamelefsly boafting of the
extenfive mifchief they are doing ? — Some
time ago they might have pleaded ignorance;
but this is a plea they cannot now make.
There are twofocieties which I muft except
from thefe cenfures.— The members of the
FrIENDLY Society, convinced of the infuffi-
ciency of their plan, have done themfelves
great honour by refolving to break up, and
returning undiminifhéd the money they had
taken.—The CoNsoLIDATED Society, alfo,
requires now the full value at 4 per cent. of the

don’t pay 2 THIRD of the true values, —The WesT-
MINSTER UNioN Society of Annuitants, held at the Stan-
dard 'Favern, Leicefter- Felds, promifes to a perfon, aged
30, an anmuty of 25/ for life after 48, for 3. 165.
per annum, *till 48, payable quarterly. The true value
1s gl 105, per annum, payable quarterly. The value re-
guired by the fame fociety at the age of 10, is 1/, per an-
num. ‘The true value is 2/, 13s. per annum.— Every one
whio will calculate in the manner direGed in p. 114, &c.
or in Queft. VL. p. 17. may make himfelf as fure of all
this as he can be of any thing.

. T have here méntioned the three laft- focieties particu-
larly, becaufe no notice has been taken of them in paoe
112, &c.

B

Bby annuities
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nuities it promifes, according to the LonpoN
Table of, Obfervations. When the contri-
butions are advanced a little higher, or to
the values by Dr. Halley's Table at 3% per -
cent. intereft ; and when, befides, the firfk
members have confented to make good the
deficiencies in their contributions, this fo-
ciety will, in my opinion, have attained to
retitude and fafety. It is proper I fhould
add, in order to prevent miftakes, that the
{ociety for granting annuities increafing by fur-
vrvorfbip goes on a plan different from any I
have confidered, and the nature of which
implies fafety. '

Some think, that thefe focieties may pro-
vide a proper fecurity for younger members,
and for all that fhall become annuitants in
more remote periods, by preferving untouch-
ed all the ftock they fhall be pofiefled of, at
the end of ten years, from the time when
the -payment of the annuities fhall begin.
But this is a great miftake. An inadequate
plan. muft neceflarily benefit fome by robbing
others. - For fome years after the commence-
ment of the annuities, the annual income of
a fociety muft exceed its difburfements; and
all that time the firft annuitants will receive
more than they ought to receive, at the ex-
pence of all that are to come after them ;
nor s there a method pofiible of prcvent-ing
this ipjuftice, = The effe, in Particular‘,
Y of
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of fuch a regulation as that now mentioned,
will only be, that a lrtle will be fecured to
annuitants- in later periods, whereas other-
wife they might have had nothing. 1 fhould
be too tedious were I to enter minutely into
the explanation of this. The general reafon
of it is, that by paying too much to the fir/
annuitants, that accumulation of ftock which
the calculations fuppole (from furplus mo-
nies, while the annuitants arc increafing)
would be prevented; and the actual ftock, in
confequence of this, be rendered fo much
fmaller than it thould have been, as to leave
but a fmall provifion for the laft annuitants.

In fhort. In fuch a fociety, the payments
to annuitants would become equal to its in~
come, long before their number rofe to a
maximum ; and, therefore, if the fociety main-
tained its refolution not to enter into its ftock,
the annuities would, from that period, de-
creafe continually, ’till, at laft, they funk as
much /lower than they ought to have been,
as they were at firk higher.

I have mentioned in ‘the introduion to
this work, p. 10. the mterpoﬁtmn of the
legiflature. I don’t know that this is to be
expected. But the following reafons feem
to prove that it would be highly proper,
fhould thefe focieties continue much longer
deaf to the calls of juftice and humanity.

Firft. They are laying (as I have proved)
the foundation of much future mifchief; and

na
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no government ought to fee this with a care-
lefs eye.

Secondly. The principle, by which they
are upheld is bafe and iniquitous. The pre-
Jéent members believe that the fchemes they
are {upporting will laft their time, and that
they (hall be gainers; and as for the injury
done to their fucceflors, it is at a diftance,
and they care little about it.—In conformit
to this principle, the founders of thefe fo-
cicties begin low; /o low, as not to require,
perhaps, a fourth or a fifth of the values of the
annuities they promife. "Afterwards; they
advance gradually, juft as if they imagined,
that the value of the annuities was nothing
determinate, but increafed with every in-
creale of the fociety. But, as no ignorance
can believe this, the true defign appears to
be, to form foon as large a fociety as pof-
fible, by leadmg the unwary to endeavour to
be foremoft in their apphcatlons, leaft the
advantage of getting in on the cafieft terms
fhould be loft.—It is wel known, that thefe
arts have fucceeded wonderfully, and that,
in confequence of them, thefe f{ocieties now
confift of perfons who, for the_fame annuities,
make higher or lower payments according
to the time when they have been admitted ;
and the generality of whom, therefore, muft
know, that either more than the values have
been required of the members laft admitted ;

or if not, that they are themfelves expecting
cone
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confiderable annuities, for which they have
given no valuable confideration, and which,
if paid them, muft be ftolen from the pock=
ets of fome of their fellow-members. What
fcenes, therefore, of difbonefly on the ene
hand, and of unhappy credulity on the other,
are thefe focieties ?

Thirdly., There are many honeft men in
thefe focieties who, having, thro’ mifinfor-
mation, had the misfortune to enter into
them, now repent, and would be glad to
withdraw. But, having made confiderable
payments which they cannot get back, they
are forced to go on with further payments,
in order to avoid lofing all their former ones,
Thefe perfons with for affiftance from the
legiflature; and their cafes, I think, require
affiftance.

Fourthly, The fufferers by thefe affocia-
tions may, perhaps, fome time or other, come
to be burdens on the public. This happen-
ed in the cafe of the fufferers by the Cua-
RITABLE CORPORATION, for whofe relief
the parliament, in the year 1733, granted a
lottery of half a million. The company of
MEeRCERS are alfo now enjoying a parliamen-
tary aid, in order to enable them to fulfil
their engagements to widows; and it is well
&nown, what expences were brought on the
public by the bubbles in the Souzb-/ea year.—
‘Ought not then the danger of fuch expences

hereafter to be prevented !
I will
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I will add, that it feems to me, that were
thefe {ocieties indeed formed on durable plans,
there would be reafon for fubjecting them to
fome regulations. In all of them the annui-
ties are to commence many years before old
age; and in fome, at almoft every age. Such
annuities, were they to become very common
in a ftate, might have a bad effe&, by weak-
ening the motives to induftry, and promoting
diffipation and idlenefs. : I have declared
2 high opinion of fome inftitutions of this
fort. Indeed no one can think more highly
of them, when their object is the fupport of
.the deftitute widow, or in any way the relief of
unavoidable diftrefs; and, particularly, when
they are defigned to enable the lower part of
mankind, to provide againft the wants and
incapacities of old age. I have propofed a
plan of this kind at the end of the third Se&.
Chap. 1I. and I will here beg leave to recom-
mend another which, I think, were it car-
ried into execution, would be very ufeful.
I mean, a plan for eftablithing PAR1sH AN-
NuITIES, which was propofed to the public
in the Public Advertifer for the 22d of July
laft; and which has been fince re-publithed
with improvements in {fome of the other pa-
pers.——< It is a common (a) obfervation,”

a8

(a) The amourt of the poor-rate for one year at the
end of the reign of king Charles II. was 665,362/, See-
Davenant’s works, Vol. I, p. 38. ——The prices of the
means of {ubfiftence have been fince doubled ; and when

this
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as the ingenious propofer of this {cheme ob-
ferves, ¢ that the money annually raifed for
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the poor amounts to, af leaft, a million a
year; and that yet in many places they
are but indiffercntly provided for. To
make provifion for one’s old age is fo na-
tural a piece of prudence, that it feems
at firft fight wonderful, that it thould not
be generally practifed by the labouring
poor, as it is almoft univerfally by per-
fons in the higher paths of induftry: Nor
can their negligence in this refpedt bég
accounted for, in any other way fo na-
turally, as by afcribing it to their wantin

proper opportunities of employing the
money they might fave, in fome fafe and
eafy method that would procure them a
fuitable advantage from it in the latter pe-
riods of their lives. They know, for the
moft part, but little of the public funds ;
and when it happens that they are ac-
quainted with them, the fmallnefs of the
fums they would be entitled to receive, as
the intereft of the money they could af-
ford to lay out in them, is no encourage-
ment to them to difpofc of it in that way.
What inducement, for inftance, can it be
to a man who has faved ten pounds out

this is confidered ; and alfo, that an increale of parifh
poor muft be one effect of the caufes that produce depo-
pulation ; it will appear prcbable, that the obfervation
above-mentioned does not exceed the truth.

6 « of
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of his year’s wages, to inveft it in the pur-

chafe of 3 per cent. Bank annuitiesy to con-
fider that 1t will produce him fix or feven
fhillings a year? It is but the wages of
three days labour.—And if they lend their

‘money to tradefmen of their acquaintance,

as they fometimes do, it happens not un-
frequently that their creditor becomes a
bankrupt, and the money they had trufted
him with is loft for ever; which difcou-
rages others of them from faving their
money at all, and makes them refolve to
{fpend it in the enjoyment of prefent plea-
fure. But if they faw an eafy method of
employing the money they could fpare, in
fuch a manner as would procure them a
confiderable income in return for it at fome
future period of their lives, without any
fuch hazard of lofing it by another man’s
folly or misfortune, it is probable they
would frequently embrace it: And thus a
diminution of the poor rate on the eftates
of the rich, an increafe of prefent induftry
and fobriety in the poor, and a more in-
de-pendent and comfortable fupport of them
in their old age, would be the happy con-
fequences of {uch an eftablithment. Now
this might be effected in the following
method.
Firft, ¢« Let the church-wardens and over«
feers of every parith be impowered, by ack
of parliament, to grant life-annuities to
¢ f{uch
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fuch of the inhabitants of the parith, as
thall be inclined to purchafe them, to com-
mence at the end of one, two, or three
years, or fuch other future period of time
as the purchafer thall chufe, and to be paid
out of the poor-rates of the parith, fo that
the lands and other property in the parith
that is chargeable to the poor-rate, fhall
be anf{werable for the payment of thefe
annuities.—This circumftance would give
thefe annuities great credit with the poor
inhabitants, by fetting before them a fo-
lid and ample fecurity for the payment of
them.

Secondly, ¢ Let the annuities, thus grant-
ed to the poor inhabitants, be fuch as arife
from a fuppofition that the intereft of mo-
ney is 3 per cent. or fome higher rate of
intereft, if the church-wardens and over-
feers of the poor think fit to make ufe of
fuch higher intereft.

Thirdly, ¢« But at the rate of 3 per cens.
the purchafer thould have a right to an an-
nuity, and the church-wardens and over-
feers of the poor fhould be compellable to
grant it,

Fourthly, ¢ No annuity depending on one
life thould exceed 20/. a year.

Fifthly, ¢ No lefs fum than 5/ fhould

“¢ be allowed to be employed in the pur-

¢¢ chafe of an annuity.

This is to avoid

¢ intricacy and multiplicity in the accounts.

2 Sixthly,
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Sixthly, ¢ An exac regifter of thefe grants
fhould be kept, by the church-wardens and
overfeers of the poor, in proper books for
the purpofe, in which the grants fhould
be copied exactly, and the copy of each
grant {ublcribed by the perfon to whom it
is granted. And this copy, in the regifter-
book of the parith, fhould be good evi-
dence of the purchafer’s right to the an-
nuity, in cafe the original deed of grant to
the purchafer, which was delivered to
him at the time of the purchafe, fhould

be afterwards loft.
Seventhly, ¢ The money thus paid to the
church-wardens and overfeers of the poor
for the purpofe of life-annuities, fhould
be employed in the purchafe of 3 per cent.
Bank-annuities in the joint names of all
the church-wardens and overfeers, and by
them transferred at the expiration of their
offices to their {ucceflors, and fo on to the
next fucceflors for ever, {o as to be always
the legal property of the church-wardens
and overfeers of the poor for the time
being, in truft for the perfons who thould
be entitled to the feveral life®annuities
ranted in the manner above-mentioned ;
and the intereft of this money fhould be
received every half year, and invefted in
the purchafe of more principal continually,
fo'as to make a perpetual fund for the
payment of the annuities, &c. &c. Defi-
s cxencu—:s,
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¢ ciencies, if any fhould ever happen, to be
¢ made good by the poor-rates, &c. &c.”

I hope I fhall be excufed the length of
this Quotation: The particulars recited in it
are followed, by an account of the annuities
to which the payment of 1o/ at the age of
25, would entitle after attaining to the age
of 30, 35, 40, 45, &c. and alfo by a very
juft and clear explanation of the method of
calculating fuch annuities.

The chief alterations I can with for in this
plan are the following.

In order to avoid the danger of checking
induftry among the poor, while likely to be
capable of it, I think it would be right, that
none of the annuities fhould be allowed to
commence, before the purchafer has coms
pleated the age of 45 or 6o.

It feems to me likewife, that it would be
beft, that the annuities thould be made to in-
creafe gradually with the increafing infirmi-
ties of age, "till they became greateft at 65 or
70 years of age, when their aid will be moft
wanted.

Forinftance. Let the annuity begin with
5/. for 5 years. At the end of g years, let
it rife to 10/. for 5 years more; and after
that let it be 14/ for the whole remainder
of life. Let alfo every purchafer be allowed
to chufe at which of the two ages 55 or 60
his annuity fhall commence; and as a fur-
ther advantage, let it be payable guarsersy,

C and
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and let him be allowed to purchafe &, 5, %
1, 7, 1%, 13, or 2 annuities, juft ag he fhall
like or can beft afford. In this way, per-
fons who are now young might make an
ample provifion for old age on eafy and in-
viting terms. A plan of this kind, efta-
blithed by the legiflature, for the benefit of
the infirm and aged poor, would, inftead of
leflening induftry among them, promote it;
and at the fame time, it would eafe parifhes
of a confiderable part of their prefent bur-
dens. But, whether the legiflature fhall
think this an objet worthy of its attention
or not, I have reafon to believe that fome
of the higher bodies of men among us, whofe-
fubfiftence depends on the continuance of
their capacities of prefent fervice, will think
of carrying fome fuch plan into execution.
1 will, therefore, here give a Table of the
-value of the annuities I have defcribed, tak-
ing the probabilities of life as they are in the
Table of Obfervations for NoRTHAMPTON,

and {uppofing money improved at no hlghe:
interelt than 3 per cens.

TARBLE
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Value, in one payment,
of an annuity of g/. for
5 years, 1o/, for the

Age of |next fucceeding § years,

‘the pur-
chafer,

and 15/, for the whole
of life after 10 years,
payable gquarterly, and
to commence at 6o
years of age,

Age of
the pur-
chafer,

Value, in one payment,
of an annuity of 5/, for
§ years, 1o0l. the next
fucceeding 5 years, and
15/, for the whole of
lite after 10 years, pay-
able guarterly, and to
commence at 55 years
of age, ’

loos d. /s d.
15 9 8o 15 15 16 ©
16 9 15 O 16 16 g o0
1y 10 30 17 17 30
18 10 60 18 17 17 O
Ig9 10 18 © I9 18 g0
20 I 66 20 19 30
21 11 19 O 21 20 36
22 12 11 6 22 21 4 0
23 13 40 23 22 4 6
24 13 16 6 24 23 56
25 i4 9 6 25 24 66
26 15 50 26 25 11 6
27 16 10 27 26 17 O
28 | 16 17 0 28 28 30
29 17 12 © 29 29 909
30 18 80 30 30 15 6
31 19 60 31 32 8§ o0
32 20 4 O 32 34 06
33 21 2 6 33 35 86
34 22 10 34 37 66
35 23 00 35 39 o0
306 24 5 O 36 40 18 o
37 25 10 O 37 42 16 O
38 26 15 0 38 44 14 6
39 28 26 39 47 00
40 29 10 O 40 49 50
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~ Additional OsservaTiONs con-
‘cerning the Eftablifhment among
the Minifters and Profeflors in
ScorLanp. See Chap. II. Se&.IL
Page 88, &c.

T has; I hope, been obferved, that [ have

{poken of this eftablifhment with parti-
cular diffidence. The body of minifters and
profeflors concerned in it, I knew to be fo
diftinguifhed by their abilities and knowledge,
as to render this highly proper. 1 thought,
however, that the calculation in the book
which 1 have quoted, page g1, and on which
I have remarked in the note page 92 and g3,
was relied on; and that it was expected,
that the number of widows in life every year,
would continue to anfwer, as it had hitherto
done; to that calculation, till in the time
there limited, or about ten ye