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PREFACE to the FirsT EbITION.

EFORE the Reader enters upon this

Work, it will not be improper to give -

him the following information concerning it.
A few years ago, many gentlemen, of the
firft eminence in the law, formed themf{elves
intoa Soctety, for providing annuities for the
widows of all fuch perfons in judicial offices,
bamﬁers, civilians, and folicitors, as fhould
chufe fo become members. A plan was agreed

. . ipon and printed ; but, fome doubts happen-

ing to arife with refpe& to it, the directors

. tefolved to afk the opinion and advice of thre¢
‘gentlemen, well known for their fkill in cal-
* culation. This occafioned a further reference _

to me; and the iffue was, that the plan be-

- ing found to be infufficient, the whole defigri

was laid afide.
About the fame time, fevéral other focie-

 ties were formed__ with the fame views; but

all ‘on plans alike improper and infufficient.
Fmdmg, therefore, that the public wanted
a3 v infor-

284948



. vi PREFACE {0 the

. information on this fubje&, I was led to un-
dertake this work ; imagining, that it might .
be foon ‘finifthed, and that all I could fay
- might be brought into a very narrow com-
" pafs. Butin thisI have been much miftaken.
A defign, which I at firft thought would
give little trouble, has carried me far into a
very wide field of enquiry ;. and engaged 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 dlﬁ:refs. which is likely to be hereafter
produced by the focieties now fubfifting for
the benefit of widows. I have proved the
inadequatenefs of their plans, by undeniable
fa&s and mathematical demonftration.—I
have, further, given an account of fome of
the beft plans, which are confiftent with a
fufficient probability of permanency and fuc-
cefs.——Should, therefore, any of thefe fo-
cietics determine to reform themfelves ; or
thould any inftitutions of the fame kind be:
hereafter cftablithed, they will here find di-
recion and afliftance.
- In Queftion VI. Chap. L a general me-
thod is defcribed of finding the values, in

Single




First EpiTioNn., - vii

jngle and annual payments, of all life-annui-
ties which are to begin after a given term -
of years; and, in the 4th Se&ion of the 2d
Chapter, the plans of the focieties for grant-
ing fuch annuities are particularly confidered,
and proved to be extremely deficient.—s
Indeed, the general difpofition which has
lately thewn itfelf to encourage thefe focieties,
is 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
annuitants ; and they are fure of being
gainers: And the more infufficient the fcheme
1s, on which a fociety is formed, the greater
will be the gains of the firft annuitants.
The fame principle, therefore, that has pro-
duced and kept up other bubbles, has a ten-
dency to preferve and promote thefes and,
for this reafon, it is to be feared, that, in the
prefent cafe, no arguments will be attended
. with any effe@. The confideration, that
¢¢ the gain made by fome in thefe focicties,
“ 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
a4 proves,



viii PREFACE 20 the

. proves, that this argumcnt, whcnbpp{ffc\d to
privateintereft, is apt to be too feeble in its
influence.- .

It cannot be faid with precifion, how long
thefe focieties may continue their payments
to annuitants, after beginning them. A con-
tinued increafe, and a great proportion of
young members, may fupport 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 wxll
produce at laft.

In the latter end of the firft Chapter, I
~ have ftated very particularly, the method of
computing the values of affurances on lives
and furvivorfhips, in all cafes where no more
than two lives are concerned : And, in the’
third Effay, I have pointed out a confiderable
error, into which there is danger of falling in
computing fome of thefe values. The fo-
cieties and offices for tranfaciing bufinefs in
this way, are very ufeful ; and it is neceffary

that
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that they fhould go upon the beft principles,
and pofefs all the information that can be
- given them. :

But there is no part of this work in which
the public is fo much concerned, as the third
Chapter. It will be there proved, that had

.the fums raifed for public fervices fince the
RevoLuTION, been much greater than they

have been, the increafe of the public debts

to their prefent ftate might have been pre-

vented in the eafieft manner, and at a trifling

expence. A method, likewife, of reducing

within due bounds thefe debis, heavy as they

now are, will be propofed.—All competent

-judges will, I believe, fee, that this method,

_ being founded on the moft perfe&t improve-
ment that can be made of money, is the moft
expeditious and effectual that the natures of
things admit of. Nor, in my opinion, if the
_nation is not yet too near the /imit 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 interefl,
will ‘increafe (4). A ftate, if there is no
mif-

(a) A penny, fo 1mp1;oved from our Saviour’s birth, as
to double itfelf every 14 years, or which is nearly ’the
s , fame,



> PREFACE fo the

mifapplication of money, muft neceffarily
‘make this improvement of any favings,
which can be applied to the payment of its .
,debis. It need never, therefore, be under
any difficulties ; for, with the fmalleft favings,
it may, in as little time as its interef} can re-
quire, pay off the largeft debts. |

~ In the fir/# Effay I have made many obfer-
vations .on the expe&ations of lives, the per-
nicious influence of great towns on health,
and manners, and population ; the increafe of
mankind ; and other {ubje&s in the dodtrire
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 : And, at the clofe of this Effay, be-
fides feveral new Tables, I have thought it
neceflary to give Mr. Simpfon’s Tables of the

values and expelations of LoNpon lives.
——-] have alfo, in the Notes at the end of

this work, given the Demonftrations of the

fame, put out to § per cent. compound intereft at our
Saviour’s birth, would, by this time, (thatis, in 1773
years) have increafed ‘to more money than would be con-
tained in i5o0 millions of globes, each equal to the
earth in magnitude, and all folid gold.

Aancrs
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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 dxfcouragmg fuch readers as may be
unacquainted with mathematics.

Upon the whole. A great part of the
work now offered to the Public is, I believe,
" new; and [ am in hopes alfo, that it will be
found to contain fome improvements in thofe
branches of phllofophlcal enquu‘y, which
are the fubjeéts of it.

P R E-
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PREFACE to the THirp Epition.

‘P~ HAT favourable reception of this
_ ~ Work, which has occafioned the pre-
fent Edition of it, fo foon after two former
editions, is fuch a proof that it has been of
fome ufe to the public, as amply rewards
me for the attention and labour which T have
‘beftowed upon it. In revifing it on the pre-
fent occafion, I have been anxious about im-
proving it as far as poffible. Several addi-
tional fa&s and obfervations have been in-
ferted in different places, particularly in the

Firft Effay and the Poftfcript to it.—That

- part of the Second Se&ion, Chap. II. which
treats of the Scozch eftablithment, has been
new compofed, and carefully accommodated

to the more accurate information concern-

ing it, with which I have been favoured.
The SuPPLEMENT is an addition which
was made to the_fecond edition.—The obfer-
vations if it on the prefent ftate of our
' population
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population have been a good deal enlarged.
~—This is a very ferious and important {ub-
je&. If, indeed, there has been that .di-
minution of our people which the evidence
X have produced feems to fhew, it muft alarm
every one who wifthes well to his country,
and it ought to engage the immediate and
vigorous attention of government.——Many
differ from me on this point; and I with I
could find fufficient reafon to believe as they
do. Several great manufacturing towns have,
I know, increafed ; but thefe are nothing
to the whole kingdom ; and even by their
increafe, our, population may, on the whale,
have loft more than it has gained.—In-
truth ; it would have been ftrange if our
numbers had not been declining ; for I can
fcarcely think of any great caufe of depopu-

lation, which has not for the laft 8o years

- been operating among us.’ :
The prodigious traffic now carried on in

"Life-annuities, and the rage for forming and -

encouraging Annuity Schemes, which has for

fome time been fpreading through the king-

dom, has rendered the information which I
have meant to convey in the following work
. particularly neceffary.” And I have had the
' 5 - - pleafure

e
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pleafure to obferve that it has been attended
to. Several of the Annuity Societies in
Lonpon have been diffolved ; and there is
reafon to hope, that thofe which ftill re-
main will not be able much longer to fup-
port themfelves on their prefent plans, in
oppofition to'the evidence of demontftration,
and the calls of juftice and humanity.
Thefe Bubbles, however, are of little con-
fequence, compared with that GRAND Na- .
TIONAL EVIL, which is the fubje& of the
- fecond chapter of this treatife. ‘This is
an evil en which I could not imagine,
that any fuch efforts as mine would make
any  great impreflion. Perhaps, indeed,
the united efforts of all the indcpenﬂent
part of the kingdom would now be too
weak to fave us from the diftrefs with which
it threatens us.

Much has been faid for fome time of a
plan mentioned in PARLIAMENT, at the
end of the laft feffion, for paying off the
NationaL Desr. This raifed fome ex-
petations 5 and I will beg leave here to
give a brief account of it.

After
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After providing for all the current fer-
vices, there remains this year (1773) a fau-
ing or overplus of 1,200,000/ With this
fum, and a profit of 150,000/, from a Lot- ‘
tery confifting of 60,000 tickets, aMILLION
AND A HALF of the 3 per cent. annuities,.
purchafed at go, will be paid off.—When
this was propofed to- the Houfe of Com-
mons, it was at the fame time announced,
that it would be the COMMENCEMENT oF A
PLAN FOR PAYING OFF THE NATIONAL
pEBT ; for, if no extraordinary fervices
thould’ call for any other application of the
public furplufles, the fame payment in-
creafed by the intereft of former payments,
is intended to be made every year while the
peace lafts : And thus, reckonjng compound.
intereft at 3 per cenf. SEVENTEEN MILLIONS
will be paid off during a peace of ten
years. '

On this plan I will take the liberty, with
all the deference which becomes me to the
ftation and abilities of the propofer of it,
to offer the following remarks.

ift. It implies, that there is to be a Lo¢-
tery every year during the whole continuance

5 . of



xvi PREFACE ‘20 the

of peace.—Formerly, lotteries were expevdi- '
ents for procuring money on more advanta-
- goous terms, to which government had re-
courfe, when prefled by the neceffities of
war. They are now, it feems, to be efta-
blithed as permanent refources never to be
given up or 1ufpendcd —This muft thock
every perfon who is duly acquainted with
the mifchief occafioned by lotteries, parti-
cularly among the lower clafles of people.
The rage for gaming threatens the ruin of all
that is virtuous and manly among us. It is
increafing faft, and wants not to be foftered
by government. ‘ .
2dly. The fiirplus of the prefent year is
in part the effe&t of fome exzraordinary fav-
ings. in the lalt year, (1772) which cannot
be expected another year: And, I believe,
that thofe who are beft acquainted with this
fubjec, muft be fenfible that there is no fuffi-
. cient reafon to expe& while the augmenta-
tion of the navy is continued, a conftant
Surplus of fo much as a MILLION per ann.
" I 'mean this on the fuppofition, that the pro-
duce of the Sinking Fund will continue what
it is taken for this year, and what it has been
the laft three years, or 2,600,000/, But this
is
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is certainly more than can be depended on.-
The difficulties of the Eaff India Company ;
that ftagnation of credit which has lately
diftrefled the public; and-many other caufes,
may poflibly- occafion Deficiencies. Should
- there, however, be an ucreafe, it will be
owing; I am afraid, to a very bad caufe: T
mean, to an increafe of our importations pro-
ceeding from luxury, and turning the balance
. of trade againft us ; and, ¢onfequently, drain-
ing the kingdom of its fpecse, and leaving it
more and more ‘to the precarious and dan-
gerous fupport of paper-money. But,
3dly, Let the furplus of the public revenue
prove what it will, there is too much proba-
bility that, even during. the continuance of
peace, fome emergencies or other will be
often furnithing reafons or pretences for em-
ploying it in other ways than the payment
‘of the public debts. This has been the cafe
hitherto; and from the year 1730 to the
prefent time, it has never happened, that we
have gone on above three or four years to-
gether employing furtlyffes in difcharging
debts. Though in profound peace, there
have been calls for a different application of

them ; nort can I imagine what reafon there
-Vor. L. b : is
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is for believing, that our circumftances are
fo much changed for the better, that there
will arife no fuch calls for ten years to come,
fhould the peace laft fo long. But,
4thly, The moft capital defe@t in this plan
is, that its operation is to ceafe as foon as a
war begins. That is; it is to ceafe at the
very time when it would operate to moft ad-
vantage, and make the quickeft progrefs. in.
redeeming the public debts. This has been
demonftrated in the chaptcr on public credit
in this Treatife, and in my Appeal to the
Public on the Subjeit of the National Debt.
Is it then any wonder, that fuch a plan has
had no effet on public credit ?—Does it
mean any more than that the furplufles of the
revenue f{hall be applied to the difcharge of
our debts, when there are no other ufes for
them >—And was there ever a time when
this was not-done ? Is not this the very plan
we have been purfuing thefe forty years, and
to which we owe our prefent incumbrances ?
Ccrtam it is, that nothing but a plan that
fhall go on operating uniformly in war as
well as in peace, or the eftablilhment of a
permanent fund that thall never be diverted ;
that is, in other words, a return to the fcheme
adopted
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adopted by the legiflature in 1716; dnd
which even now ftands eftablifhed by law, but
which, through the unpardonable mifcon-
du@ of men in power, has been defeated
of its good effe@ts: Nothing, I fay, but this
can do us any eflential fervice; or, in our
prefent circumftances, be much more than
trifling with the difficulties and dangers of
the public.—Eftablith fuch a fund-—-Confign
it to a particular commiffion, a&ing under
penalties, in fuch a manner as fhall take it
out of the hands of the Treafury, and form a
check even on the Houfe of Commons itfelf.-
Supply from time to time all deficiencies juft
as if no fuch fund exifted ; and, by thefe and
other meafures, convince the kingdom that
fomething effe¢tual is meant, and that the
public debts are indeed in the way to be ex-
tinguithed.—LET THis BE DONE; and we
may foon fee a new ftate of things; public.
credit may revive ; and the kingdom enjoy at
leaft a chance for being preferved.—By the
confidence which fuch a meafure would give
in government fecurity ; but more efpecially,
by the increafing fums which would be
thrown annually into the public markets,
and returned to the public creditors, the 3
' b 2 per
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per. cents. would be foon raifed to par, and
in fome time probably far above par. It
is well known, what an effe® borrowing
every year has in finking the funds. Paying
every year would certainly have an equal
contrary effe®t. In a time of -war, particu-
larly, it wonld give fuch a demonfration to
the public, that an srrevecable plan - of re-
demption. was at laft eftablithed, as could
not but produce the happieft effects. It
would indeed in thefe circumftances be ne-
ceflary to borrow an extraordinary fum an-
.nually equal to the appropriation. That is ;
fuppofing the fund to fet out with a million
per ann. it would be neceffary to borrow fo
much more annually than would have been
wanted had the fund been capable of being
diverted. But this being done to convey a
.convic¢tion with which the very power of
borrowing was connected ; and to preferve a
. jund on which the very being of the ftate
depeaded ; no bad confequences could fol-
low. The annual charge on the public,
occafioned by the war, would be even /[ef5
than it muft have otherwife been. For, let
us fuppofe zen millions neceflary to-be bor-

rowed every year to defray the expences of

war,

.
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- war, mine millions only of which would have
been wanted, had not the million furplus
been locked up.——Suppofe farther, that
the fcheme, by keeping up public credit,
and  throwing money every year into the
hands of lenders, enables government to bor-
row at 1/. per cent. lefs intereft than would
be otherwife required ; that is, at 4 inftead
of 5 per cent.~In thefe circumftances, there
would arife a prefent faving to the kingdom
of 50,000/ per ann.; for the intereft of zen
millions at 4 per cent. is 50,000/ lefs than
the interett of nine millions at § per cems.
And fuch a faving, repeated every year of a
war, would be an object of fome importance
to the kingdom.—Indeed, there may be no
poflibility - of conceiving what important
effe@s in this way, the eftablifhment of fuch
a fcheme might produce. During its pro-
grefs in difcharging our debts, and before it
could give any relief by the annihilation of
- taxes, it might fzve the kingdom, by pre-
ferving it from difficulties which would have
funk it. And every one muft be fenfible of
this, who has confidered what danger there
is that a war, fhould it become unavoidable
"before our debts are put into any certain
3 . courfe
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courfe of redemption, will either ‘entirely
overwhelm public credit, or fo much weaken
it, as to produce an impoffibility of borrow-
" ing except on very exorbitant intereft, and,
confequently, of finding taxes fufficiently
productive to pay fuch intereft. The gene-
ral apprehenfion now is, that the nation is
overloaded ; and that its debts will never be
paid. This keeps the funds near 18 per
cent. lower than they were in the laft peace,
In the next war fuch apprehenfions will in-
creafe, and produce great danger. But-
fhould it be then feen, that a plan for re-
~ deeming our debts the moft efficacious poffi-
ble, was going on ; and, in confequence of
being guarded in fome fuch manner as I
have hinted, wou/d not (or could not eqﬁly)
be revoked ; in thefe circumftances, all dan-
ger would be fo far leflened, that it might
be pra@icable to find new taxes which would
fupport the expences of war during the ope-
rations of the fcheme. -
But I am got far beyond the limits I pre+
fcribed myfelf when I begun this Preface.—
As the national debt is a fubje& unfpeakably
interefting to this nation, I could not al-
low myfelf to omit any thing that appeared
. to
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to me of confequence upon it ; and the Rea-
der of this Treatife will on this account, [
hope, excufe me, if I have detained him
here too long and too unprofitably. Much .
has been before faid on this fubje& by wri-
ters of more confequence to no purpofe; and
we fhall purfue the path we are in, fill the
edge of the precipice towards which we are
advancing awakens us, and ruin becomes -
unavoidable.—The diftrefs occafiened by the
thock lately given to the bubble of paper-~
credit, is, I am afraid, a prelude to greater
calamities, and a warning to prepare for

them.

b4 " PRE-



PREFACE té the FourTH EDITION,

’

~F ‘HIS work having been for fome time
out of print, I refolyed about four
years ago to prepare for the prefs a new edi-
tion of it, expecting that I thould have only
a few corre@ions and additions to make of
no particular confequence. But in this ex-
pe@ation I have found myfelf greatly mif-
taken. Such a variety of new matter came
in my way, and fuch means of improving
this work were communicated to me, as
have led me ta beftow upon it more atten-
tion and labour than can be eafily imagined,
and to increafe it from one to two volumes.
It is probable that nothing could have
engaged me to undertake fo much labour
had [ forefeen it; but having begun, I could
not avoid going on; and I was encouraged
by the refleition on the favourable manner
in which the . formdr cditions of this work
had been received, and alfo by the hope
3 that
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that on one fubjet of human enquiry I
fhould be able to produece a- work more
compleat than any that the public has been
yet furnithed with.

The additions of moft confequence in the
prefent edition are the following.
~ There has been added to the Second Chap-
ter an account of feveral foreign Societies ;
and a continuation of the hiftory of fuch
annuity focieties as are ftill fubfifting in
London, to the time when that Chapter was
printed off ; that is, to the beginning of
the year 1782.——The largeft of thefe ad-
ditions refpe& the Amicable Corporation for
Perpetual Affurances at Serjeant’s Inn ; and
the Society in Chatbham Square for Equitable
Affurances on Lives and Survtverfhips.
The former of thefe Societies, thould they

. think proper to look into thefe obferva-

tions, will, Iam perfuaded, find that they
require their attention. But it is the
Society laft mentioned, which, through the
whole of this Treatife, I have had chiefly
in vigw, Having for many years been con-
cerned in advifing this Society, (the firft of

the Lmd in the world, and increafing faft) I

~ have
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have been anxious about giving it all the in-
formation and effiftance poflible.——The
 additional obfervations addrefled to it in this
edition will be found chiefly in this Volume
from page 170 to 178 ; and in the Second
Volame from p. 8o to p. 91, and from
p. 169 to p. 177. And, from thefe obfer-
. vations, it may be learnt in particular, that
though this Society, ih confequence of hav-
ing happily begun too high, has already
found itfelf capable of making great abate-

ments in its demands, it is {ftill capablc of

. making farther abatements.

In the former editions of this work, I
had intimated that a publication of the
tables by which its bufinefs is tranfacted
would be proper, together with an account
of the principles aflumed, and the method
taken in compofing them. 'This is an in-
formation to which the public has a right,
and which is now given it in different parts
of this work, and particularly in the Second
“Volume from p. 8o to p. 92.

Many corre&tions have been made and
feveral additional notes inferted in the Firft
Effay. Some of thefe have been occafioned
by two late publications’; one by Mr. Wales,

mafter
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matfter of the mathematical fchool at Chriff-
Church ; and the other by Mr. Hpwlet. See,
particularly, the notes in ; P- 249, 257, 260;
and 261.——The Tablc in p. 304 is alfo
" now firft inferted. |
- To the Second Eflay a Pofiferspr has been
‘added, the principal intention of which is
"t point out the reafons for difcarding the
valuation of fingle and joint lives derived
from Mr, D¢ Morvre’s hypothefis ; and alfo
to defcribe a method of computing thefe
- values from any given tables of mortality,
which, while it leaves no poffibility of any
miftakes, renders fuch computations, as eafy
and expeditious as their nature will allow.
The Third Effay is the fame that it has
been in all the former editions. Bat to the
Fourth fome additions have been made ;
particularly, the notes in p. 349, 351, and
352. The two firft of thefe notes have in
view a remark of Mr. Wales’s ; and the de-
fign of the laft is, to retract an affertion in
the former editions concerning the duration .
of life in old age in great towns, and to thew
the reafon why a greater proportion of the
inhabitants of London died formerly in old
age than have died lately.
_ But
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But ‘the additions ‘of  moft confequence
are the Tables in the Second. Volume, with -
the remarks explaining the canftruion, ufe,
and application of them.——1In the general
introduéion to thefe Tables, and in the re-
- marks on Table XVTI. p. 48. it is fhewn (and,
- I think, undeniably) that the Tables of the
values of lives deduced from the London
bills of mortality err only by giving them
too high; and that, with refpe@ to the
main body of the inhabitants, the unfavour-
ablenefs of London to the duration of life
continues much the fame that it ufed to be.

Tables I. II. III. and IV. and Tables
LVIIL LIX. LX. and LXI. are an abridge-
ment of Mr. Smart’s tables of compound

intereft, and contain all that. is unportant
" in them. ,

The VIth Table, thewing the mean pro-
babilities of the duration of life according to
a. regifter of mortality at NoRTHAMPTON,
has been inferted in all the former edi-
tions ; but it is now given more correctly ;
-and tables deduced from it have been
added, of the expedfations of life and the

. values of fingle lives and of any two joint

lives at all ages, and for three rates of in-
tereft.
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tereff.  The labour of computing thefe
tables was undertaken in order to fet afide
all occafion for ufing thé defetive valuation
of lives founded on Mr. De Mosvre's hypo+
~ thefis; but not having been able to finifh
thefe computations till a great part of thnc
Treatife had been printed off, I have been
‘obliged to continue the ufe of the old tables
fo far as to take from them many of the ex-

amples of the folutions of queftions-in thc
" firft and following chapters. .

When tables of the values of fwo joint
lives are given, the values of three joint lives
may be deduced from them, with perfe&t
“eafe, by Mr. Simpfon’s rule inferted in the
Second Volume of this Treatife, p. 97.
 This rule faves fo much trouble, that I
have thought it worth while to procure cal-
culations of the XXXVIIth and XXXVIIth .
Tables, on purpofe to determine how far
it may be depended on. The refult is
given in the remarks and comparifons from
p. 96 to p. 99. And it feems to appear
that it finds. the.values of zbree joint lives
fo nearly as to leave little: room for withing
in this inftafice any greater degrce of cor-
. reétnefs. - | : :

_The
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The rules from p- 149 to p. 161 defcribe
a method of deducing, with fufficient ac+
curacy, the value of any life or number of
lives at a// rates.of intereft, from the corre&
value given at ome rate of intereft. In
computing, therefore, tables of the values of
lives according to any given obfervations,
no more will hereafter be neceflary than to
compute them for any oxe rate of intereft.

All improvements, however, of this kind
would be of little confequence, were there
no tables which ftate correctly the laws that -
govern human ‘mortality in different fitua-
tions. One principal part of my bufinefs in
this work has been to frame fuch tables ; and
any one who will look over the colle@ion of
tables in the Second Volume, and particu-
larly from p. 100 to p. 140, will fee that I
have been furnifhed with the beft means of
doing this.

With rcfpe& to the Tables, in parucular,
deduced from the Swedifh Obfervations, I
cannot hefitate to pronounce that they exceed
in corre@nefs every thing of this kind which
has been hitherto offered to the public; and
- that nothing is wanting to make our know-
ledge in this inftance compleat, bu¢ fimilar

obfer~
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obfervations in other kingdoms.——By thefe -
Tables I have been enabled to ftate mi-
nutely the different rates of mortality at all
. ages among ‘males and females ; and to form:
tables of the values of fingle and joint lixes
for each fex, as well as for both fexes col-
le&ively ; in confequence of which, I have

been farther enabled to determine the in-
creafe of the values of annuities payable
during furvivorfhip,ﬂ occafioned by the longer
duration of life among females; and thus
to furnith a dire@ion of fome importance
to the various focieties in this kingdom and
‘abroad for providing annuities for widows.

I muft not in this place neglect to ac-
knowledge the great obligation I am under-
to' Mr. WARGENTIN of the Royal Academy-
of Sciences at STockHoLM, for the com-
munications which have enabled me to
make the additions to this Treatife laft men-
tioned.. It will be found alfo, that I have
been much indebted to Mr. OEDER of O/-
denburgh for feveral ufeful communications.

- In the obfervations and rules which fol-
low the LVIIkth Table I have given a ge-
neral account of the method of computing
the values of prefentations to livings, and of

3 the
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the renewals of leafes held either for terms
certain or for lives. o , .
The rules from p. 222 to p. 230, thew -
how to deduce from the values given of any
annuities payable yearly their values when °
payable balf-yearly or quarterly, or when fe<
cured by land and payable half-yearly. And
* the laft Table in p. 230, exhibitsthe parti-
cular differences between thefe values for.
two rates of irtereft.

The colleGion of Tables is followed by a
SuppLEMENT which formed % part of the
Third Edition of this work. In the prefent
Edition feveral notes have been added to
this Supplement ; but the addition of moft
confequence is the PosTscripT on.the fub-
ject of the population of the kingdom,—
In the former Editions, and alfo in the pub-
lication entitled an E/ffay on the Population of
England from the Revolution, &c. I gave an
account of feveral faéts which feemed to
me to fhew, that our population has de-
clined. Great pains have been taken to
prove this to be a miftake (¢). In the Poff+

Jeript

(a) Much has been faid alfo about a miftake int&
which it is fuppofed 1 have fallen in eftimating the
_ quantity of gold coin in the kingdom. The truth, ‘hip

' Is



Fourtit EprtioN.  oxiii
Jeript juft mentioned; I have entered a little
farther into this controverfy; and it will
appear that though I ftill retain my former
opinion; yet I,wifh ta be confidered as far
from being-degided in it, and theréfore as
_open to receive any evidence which can be
produced “to-oyerthrow it. - . o
Being willing to comprize in this Edi-
tion all ‘that I have written on the dura-
tion of -human life, and the values of life-
annuities, I' have-inferted a¢ the end of the
Second Volume Three Effays on, thefe fub+
jects, which have been publifhed.in the Phbi-
lefopbical Tranfadtians of the Royal Sotiety.
A pretty copious Index clofes the whale. .

. The édclli'tionsrljfhall- lat mcnfion are
thofe. which: relate so public credit and the
national. debt; and I hawe chofen to men-

_ this inftancey is briefly this. The third proclama-
tion for calling in the gold coin brought in near double
the (ump that was expeted. In confequence of this, an
eftimate which I had publithed in the Firft Traét on Civil
Liberty, proved fhott 6f the truth about three millions and
a-balf | ang it appears ndw, thaf, exclufive of two mil-
lions purchafed by the bank and melted into .bars, the
‘gold coin of the kingdom was (in 1773) about fixteen
millions, inflead of ‘twelve millions and a half, as 1 had
reckoned it. . And tbis is.the account I have given in
the /aff edition, p. 74, of the Tra& juft mentioned, ex-
cept that bdirig then not informed of the coip purchafed
by the bank, I have not mentioned it.

" Vor. 1. c o tion

N
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tion them laft, on account of their’ partlcu-\
lar nature and importance.
" In the Preface to- the Third Edmon,
(fee p. xv.) I took notice of a plan an-
nounced in 1773 by Lord Nor#h ta the Houfe:
of Commons, for paying in the ten follow-
ing years 17 millions of the pubhc debt.
" Itis ncccﬁ'ary I ﬂlould here ‘juft mention,
that this plan was never-afterwards heard of.
The remarks I have made upon it
‘were followed with a propofal for expedit-
mg ‘a plan of redemption in fuch a.manner,
" as’ fo catfe an appropriation- of a million
per Bn. to dxfchatge, in forty years, a hun>
dred millions of the public debts then beat-
ing 3 per cent. intereft. This propofal has
‘not becfr"contmued in thls Edmon, becaufe
1 intend :{éon to lay before the public a plan
more_efficient, and ‘better adapted to the
pretcnt ftate of our funds. I muft, how-
tver, oblerve that, having now no hope that
an-efficient’ plan of redemption will ever be .
eftablifhed, 1 thmk with regret of the time
and- attcnnon T have beftowed on this fub-
jeer.” Nothmg relieves me, - but the reflec-

- 'tion that the obJeét about which T have loft

my . time, has, been the removal of an evil
7whlch 1f ‘no fuch meaf’urcs as I have pro-
) pofcd
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pofed are adopted, muft bring ona catajlropbe |
which will make this country a warning and
a terror to the world.

At the end of the chapter on publnc credit
I have, in this Edition, inferted’ a brief .
“hiftory of the Sinking Fund; and. alfo a

particular account of the increafe of the pub-
lic debts from 1776 to 1783, and of the
ftate of our finances at the time of figning
the Preliminaries of peace in January laft.
“This account is, I believe, as corret as it is
poffible at prefent to make it; and I have
chofen for many reafons that it fhould form
a part of this work. Hereafter, probably, -
"it will be read with amazement. Our folly,
in this inftance, is without example. Lord
NorTH enjoys the fingular diftin&ion of
having contributed more to it than any for-
mer minifter. By a war which has degraded
the .kingdom, and a diffipation of treafure
which was never equalled, he has, in the -
" fhort compafs of feven years, doubled a debt,
before too heavy to be endured. And let fu-
ture generations rife up; and, if poffible,
let them call him— B/gffed.

Newington-Green,
March 2gth, 1783.

c 2z " CON-_
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CHAP I

R ueftions relating to Schemes for grant~
ing Reverfionary Annuities, and the

Value of Affurances on Lives.

QuesTrIionN I

ol Set of married men enter into a
¥eank o fociety for fecuring annuities to

\& ¢ their widows. What fum of
‘i’qﬁ)ﬁm “ money, in a fingle prefent pay-
¢ ment, ought every member to contribute,
¢ in order to entitle his widow to an an-
“ nuity of 30/ per ann. for her life, efti-
* mating intereft at 4 per cent ?”

ANsWER.,

It is evident, that the value of fuch an ex=
pe&ation 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-

Vor. L. B. - oned
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orred:go-year§. of 4ge, as many entering above
this age @s’bélowit. It has been demonftrat-
ed by Mr. De Mosvre and Mr. Simpfon, that

. ¢¢ the value of an annuity on the joint con-
“¢ tinuance of any two lives, fubtracted from
¢¢ the value of an annuity on the life in ex-
s¢ peltation,” 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 joint continuance of
two lives, each (2) 40, (4) is 9.826, accord-

.- ing
() See Table II. at the end of this work.

(&) The values of joint lives and reverfions, as deduced
from the Breflaw obfervations, are not given in any part -
of this work from Mr. De Meivre’s rules in his treatife on
annuities 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 effay in the
Appendix, a particular account of .this will be given,
and alfo of the method in which thefe values have been -
calculated.

Mr. De Moivre has calculated the values of fingle lives,
on the fuppofition of an equal decrement of life thro’ all its
ftages till the age of 86, which he confidered as the ut-
moft 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 56 years, they will be all dead.
The fame will happen to 46 at 40, in 46 years. To 36
at 50, in 36 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
complement of 30; 46 of 40, and 36 of so.

“This hypothefis eafes very much the labour of calcula-
ting the values of lives; and at moft ages between 30 and 70
or 75, it is fo conformable to Dr. Halley’s Table of Ob-
fervations, that I fhall not, in thefe queftions, think it

necetlury
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ing to the probabilities of life in the Tables of
Obfervations formed by Dr. Halley, from the
bills of mortality of Breflaw in Silefia. The
value of a fingle life 40 years of age, as given
by Mr. De Moivre, agreeably to the fame Ta-
ble, is 13.20 (4); and the former fubtracted

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

neceflary to diftinguith between the values of fingle lives
as deduced from this Table, and the fame values de-
" duced from the hypothefis.

In order to avoid putting the reader to trouble, I have
fivcn this table among other tables in the Appendix. And

have alfo given two tables which I have formed from
the bills of mortality at Northampton and Norwich. Thefe
laft anfwer more nearly to Mr. De Mboivre’s hypothefis
than Dr. Hglley’s table; and the difference between
the values of fingle and joint lives by the hypothefis, and the
fame values computed ftrictly from the tables, is gene-
rally lefs in thefe tables than in Dr. Halley’s, as will be
fhewn in the laft Effay. When, therefore, in the courfe -
of this work the values of fingle and joint lives are men-
tioned, as given agreeably to Dr. Halley’s table, it muft be
underftood, that they are taken from the two tables in the
laft leaves of this work, and given in ftriét agreement only
to the bypothefis 3 and that for this reafon, they are in reality -
ﬁiél more conformable to the Northampton and Norwich -
tables.

The inhabitants of London, as is well known, not liv-
ing fo long as the reft of mankind, the values of fingle and
Joint lives there, are confiderably lefs than thofe juft men-
tioned. And, therefore, whenever 1 have had London
lives in view, I have given particular notice of it, and
taken their values from Mr. Simpfon, who has calculat-
ed them from the London tables of obfervation. See the
‘Tables in the Appendix. . :

(a) See Table I. at the end of this work.
: B2 perfon

i
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perfon 4o years of age, provided he furvives
another perfon of the fame age, intereft being
reckoned at 4 per cent. per annum. Thean-
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. Simpfon’s Tablcs
(4), formed from the bills of mortality of
London, this value comes out 102 /.

The difference in the value of the reverfion
will be inconfiderable, whether the common
age is taken a few years more or lefs than 4o0. .
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 50, provided they are of the fame
ages with their wives ; and one quarter more,
according to Mr. Simpfon’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 120/.
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 118/ 105,
according to the London Obfervations. '

(a) See Tables X. and XI. Appendix.

QuE s-
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Question IL

¢« 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
¢ admiffion of new members as old ones are
“ Joft, in confequcncc 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 ?”

ANSswER.

Since every marriage produces either a
widow or widower ; and fince all marrlages
- taken together would produce as many wi-
dows as widowers, were every man and his
wife of the fame age, and the chance equal
which fhall 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-
ciety. In other words ; every other per-
fon in fuch a fociety leaving a widow, there
muft 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 fame time, the fociety may expeét will
B3 come
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come to be conftantly upon it. For if every
widow lived no more than a year, the fociety
would never have more annuitants upon it,
than came on in a year. And on the'con-
trary, if none ever died, the number of an-
nuitants would go on'increafing for ever.—
*Tis, therefore, neceffary, in order to anfwer
the prefent enquiry, to determine how long
the duration of furviver/bip between perfons
of equal ages will be, compared with the du-
ration of marriage. And the truth is, that,
fuppofing the probabilities of life to decreafe
uniformly (2), the former is equal to the
latter ; and confequently, that the number
of furvivors, or (which is the fame fuppo-
fing no fecond marriages) of widows and wi-
dowers alive together, which will arife from
any given fet of fuch marriages conftantly
kept up, will be equal to the whole num-
ber of marriages ; or Aalf of them (the num-
ber of widows in particular) equal to balf

(a) That is, fuppofing that out of any given number
alive at any age, the fame number will die every year ’till
all are dead. See the preceding note. That on this hy-
pothefis, the duration of furvivorfhip is equal to the du-
ration of marriage, when the ages are equal; or, in other
words, that the expectation of two joint lives, the ages
being equal, is the fame with the expectation of furvivor-
thip, may be learnt from the 18th and 20th problems of
Mr. De Mosvres’s treatife on annuities; and a demonftra-
tion of it, together with a particular explanation of this
fubject, may be found at the beginning of the firft Effay,
to which I muft beg the reader to turn, if he is at any
lofs about the full meaning of what is here (aid.

the
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the number of marriages.—Now, it appears
that in moft towns the decreafe in the proba-
bilities of life, is in fa& nearly uniform. Ac-
cording: to the Breflaw, the Northampton and
" Norwich Tables of Obfervation, almoft the
fame numbers die every year from 20 years of
ageto 77 (a). After this, indeed, fewer die,
and the rate of decreafe in the probabilities of
life is retarded. But this deviation from the
hypothefis is inconfiderable; and its effeé,
in the prefent cafe, is to render the duration
of furvivorthip /longer than it would other-
wife be. According 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, there is a
conftant retardation in the decreafe of the
probabilities of life (4). 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
‘¢ enquired after is fomewbat greater than
¢ half the number of the focicty ; but, ac-
¢ cording to the Londomn Table, a good deal
« greater.” ,

It muft be carefully remembered, that this
has been determined on the fuppofition, that

* (a) See Tables V. VI. and VII. Appendix.

" (8) The reafon of this difference between the Londin
and other Tables, will be given at the end of the fourth

Effay.
’ B 4 hufbands
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hufbands and their wives are of .equal ages,
and- that in this cafe it becomes an equal
chance which fhall 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-
riages of widow 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 expected (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 {o low, as half the numbher of
marriages (4).,

ScHOLIUM,

In Londor it appears, that there is a re~
tardation of the decreafe in the probabilities

(a) It will be obferved hereafter, that this obfervation
has been found to be true in fact, p
‘ ; 0
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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 continuarrce.
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,

QuesTtrion IIL

¢ Such a fociety as that defcribed in the
s¢ preceding Queftions being fuppofed; in
¢¢ what time will the number of annuitants
¢ upon it come to a maximum?”

ANSWER,



10 RQueflions concerning

ANswWER.

In order to be more clear in anfwering this
Queftion, I will firft fuppofe the fociety to
comprehend in it from its firft eftablifhment,
a// the married perfons of a//ages in any town
or country, where the number of people con-
tinue conftantly the fame. In this cafe, the
whole colle@ive 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 number 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 fociety every year, will increafe con-
tinually, ’till as many die off as are added
every 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 colle&ive
body of widows are at their greateft age ; or,
*till there is among them the greateft number
poflible of the oldeft widows ; and, therefore,
not ’till there has been time for an acceffion
to the oldeft widows, from the youngeft 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 claffes ac-
cording to their different ages, and fuppole
fome to be left at 56 years of age, fome at 46,
fore
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{fome at 36, and fome at 26. The widows,
conftantly 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 Mosvre, 86 to be the utmoft -
extent of life. The fame will happen to the
fecond clafs in 40 years, and to the third in:
5o years (¢). But the whole body, compof-
ed of thefe clafles, will not come to a maxi-
mum, 'till the fame happens to the fourth or
youngeft clafs ; that is, not ’till the end of
60 years. After this, the affairs of the fociety
will become fationary, and the number of
annuitants upon it of all ages will keep al-
ways nearly the fame.

Such is the anf{wer to this Queftion, fup-
pofing a fociety 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.——If it begins with
its complete number of members, but at the
fame time admits none above a particular
age : If, for inftance, it begins with 200
members all under 5o, and afterwards limits
itfelf to this number, and keeps it up by ad-
mitting every year, at all ages between 26
and 5o, new members as old ones drop off';

(a) In note (A), at the end of this treatife, a rule is
given, by which the numbers alive at the end of any par-
ticular number of years may be very eafily determined.

in

q
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in this cafe, the period neceflary to bring on

the maximum of annuitants will be juft dou- -
bled. For, inthe firft place, the whole col-
le@ive 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 meén are, taken
one with another, the fafter they will leave
widows. And after this annual medium is
increafed to a maximum, 6o years more will
be neceflary 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 {ocieties for grant-
mg 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 increafe
will be quicker at firft, and afterwards flower ;

and that, within 20 or 30 years of the end
' af
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of this term, it will be fo flow as {carcely to
be fenfible, though ftill real.

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

4

Q_UEs;l'Ion IV.

~ “¢ Suppofe the members of fuch a fociety
‘¢ as that defcribed in the preceding Quefti-
“ ons, to chufe making annual payments du-.
““ ring 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 2”

ANSsSWER.

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-.
txons, 9.82 (a) years purchafe The annual,

(@) See Table IL. in the laft leaves of this work. . .
' ‘payment
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payment then ought to be fuch as being mul-~
tiplied by 9.82, will produce («) /. 101.1, the
prefent value of the annuity in one payment
by Queftion I. Divide then / ror.1 by
9.82, and the quotient, or /. 10.3 will be
the anfwer.——This is very nearly the an-
nual payment of all the members at an ave-
rage, fuppofing equal numbers to offer them- |
felves for admiffion of every age between 30
and 50. 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, ought to
be /.9.39 ; and of a perfon 50 years of age
l11.33. If the values of joint lives and of
the reverfionary annuity are taken agreeably
to the London Table of Obfervations, thefe
annual payments will be, for 30 years of age
(6), /. 10.9,~for 40, /. 12.5,~—~for 50, /. 14.5.
, If

(a) Particular notice fhould be taken of the method
of notation here ufed, becaufe it will be carried through
the whole of this work. The figures on the right’
hand of the full-point fignify the decimal parts of 1/,
Thus; / 101.1, is 101 and the 10th of 1/ or I 101
and 25.—/. 9.39, is /. 9, and 39 hundredths of 1/ or
lg:7s.:10d ——1I.11.33, is /. 11, and 33 hundredths
of 1l orl 11:6s.:7d. 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 cvery
fuch expreffion. ‘

§b) The value of two joint lives of 30, taken from Table
XI. Appendix, is 9.6. T his fubtraéted from the value of the
life in expectation, or from 13.1, by Table X. gives 3.5,

' the

5
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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 fup-
pofes, that the firft annual payment is not
to be made ’till the end of a year. If itisto
be made smmediately, 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.—/.10.07—According to the
London 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
1. 10.9, the value of the fame annuity in annual payments,
during the joint continuance of the two lives, according:
to the London obfervations.—By fimilar operations all the
other values above given have been found,

QuEs-
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(LUEsrion 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 2”

ANSWER.

From the whole prefent value of thc an=-
nuity in one payment, fubtract 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--
vatlons, l101.1, by Queft. I.—The value of
5 guineas per annum, or of [.5.25 per annum,
during two fuch joint lives, is /.5.25, multi-
plied by the value of the joint lives; that is,
425, multiplied by 9.82, or/51.55; and’
this f{ubtracted from /Ji1o1.1, gives /49.5,
the anfwer required for two Jives at the age
of 40.—The anfwer found in the fame way

for two lives whofe common age is 30, is’

1. 46.5,—and for two lives at 50, 5o/.
5 Accord-



Reverfionary Annuities, &. 17

According to the London Obfervations, thefe
values are, for two lives at 3o, /.54.6.—At
40, /.§9.4.—At 50, /.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 directed, diminithed by the an-
hual 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

as much greater or lefs than thefe, as the
annuity itfelf is greater or lefs.

QuesTtion VL '

¢ A perfon 35 years of age wants to buy
¢ an annuity, for what may happen to re-
““ main of his life after 50 years of age.
*¢ What is the value of fuch an annuity in
¢ ready money, and alfo in annual payments,
«¢ ’till he attains to the faid age; that is, in

© ¢¢ annual payments for 14 years, fubject in

¢ the mean time to failure, fhould his life
¢ fail »”
ANswER.,

The prefent value of fuch an annuity is
the prefent value of a life at 5o, 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 50,

Vor. L. C ' multi=
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multiplied by the prefent value of 17 to beé
received at the end of 15 years, and alfo by
the probability that the given life will con=
tinue fo long.=<A life at 50, according to
Mr. De Moivre'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 15 years, is, by Table I,
(Seethelaft leaves of Vol: I1.) 0.5553. And the
probability that a life at 35, will continue 15
years, is,according to the Breflaw Obfervations
" 4%¢ (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
annuity.—The -annuity then being fuppofed
5o /. its value in prefent money is 222 /.

{a) The probability that a given life fhall continué
any number of years, or reach a given age, is (as i
well known) the fraCion, whofe numerator is the num-
ber of the living 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.—345- (ar
the odds of 17 to 7) is, therefore, the probability that a
¥crfon whofe age is 35 fhall attain to 50, or live 15 years.

“In the fame manner it will appear, that, according to the
fame Table, the probability that a perfon at this age fhall
live 25 years, is 242 ; or nearly an even chance.

At Northampton and Norwich a perfon at the fame age,
Has ati even chance of living 26 yeats; but in London,
fcarcely 20 years. See Tables V, VI, VII, and V1II,
at the beginning of Vol. H. 1 will' add, though fo-
reign to my prefent purpofe, that a perfon at the fame
age has in thefe towns a better chance of living one year,

-than in Londeny in the proportion of 3 to 2.

2 In
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In order to find this value in annual pay-
ments, while the given life is attaining 5o,
it is neceflary to find the value of an annuity
for 15 years, fubject to failure on the ex- -
tin@ion of the given life. And the value of -
fuch an annhuity is, evidently, the laft value
fubtra&ed from the value of the given life;
or, in the prefent inftance, /. 4:44, fubtratted
from 1.13.97. (Sée Table I. gt the end of
Vol. I1.) thatis, /.. 9.53.—<222 /. then, being
the prefent value of an annuity of 50 /. for the
femainder of a life iow 35, after attaining 50;
and 9. 53 being the number of years purchafe;
which ought to be given for an annual pay-
ment to laft 15 years, if a life niow 37 lafts
fo long, it follows that the value of the fame
annuity in ahnual payments, ’till this life
attains 50; is 222/. divided by 9.53; of
1.23.3.
. This calculation fuppofes, that the firft of
the annual payments i5 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 10.53;
or /.21.08:

If the valde of the annuity is required in

a fingle payment, over and above any given
annual payment ; déduct the value of the an-
nual payment from the whole value in a fin~
gle prefent Paymcnt,cand the remainder wli)ll
' 2 c
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be the anfwer.—Thus;; let 5 guineas, in the -
prefent inftance, be the given annual pay-
ment for the affigned term ; 5 and let the en-
quiry be, how much more in prefent money
the fuppofed annuity is worth. By what has
been juft faid, 9.53, multiplied by 5 guineas,
that is, 5o/ is the value of the annual pay-
ment ; and this fum dedu@ed from 2221
leaves 172/. the anfwer.

If the annual payment begins immediately,
its value is 10.53, multiplied by ‘s guineas,
and the anfwer comes out /. 166.75.

In this way may be found the value, in
fingle and annual payments, of any other an-
nuity, payable to an affigned 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 commence at the end of
the given term, and that the firlt payment
is not to be made ’till a year afterwards ;
that is, in the cafe here’ fpecxﬁed not tlll
the end of 16 years.

ScHOLIUM.

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 produét, multiplied by
the probability, that the given joint lives thal

not
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not fail in the given term ; or (which is the
fame) by the product of the two probabili-
ties, that the fingle lives fhall each continue
the given term. And the value of an an-
nuity, on any given joint lives for a term of
* years beginning now, is this laft value fub-
tra&ted from the whole prefent value of the
joint lives. Thus; the value of two joint lives,
one 4o years of age, and the other ‘50, (fee
Table II. at the end of Vol. II.) is 8.91;
which, multiplied by 0.675 5, the value of 1/,
due 10 years hence, and by ++f (the probabi-
lity that a life at 30 fhall continue 10 years)
and alfo by 3%, (the probability that a life at
40 thall continué€ ro years) gives 3.92, the pre-
fent value of the remainder of two joint lives,
aged 30 and 4o, after 10 years; and this
value, fubtracted from 10.43, (the value in-
Table II. ibid. of two joint lives, aged 30and
40) leaves 6. 51, their value for 10 years.

As the value of the longeft of two lives is
always the value of the jornt lives, fubtrated
from the fum of the values of’ the two fingle
lives ; their value alfo for any grven term, is -
‘the value of the joint lives for the given term,
fubtracted from the fum of the values of the
Single lives for the given term.

The truth of thefe rules may eafily appear
‘without particular proof. I have, however,

ointed out the method of demonftrating
them in a note (2) at the end of this work.

(a) See note (B) at the end of Vol. IL, |
| C3 \ By
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By fimilar operations, may be found the
values of 3 or more joint lives, br 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. |

QuesTron VIL

s¢ ‘The prefent value is required of an an-
““ nuity to be enjoyed by one life, for-what
¢ may happen to remain of it beyond ana-
¢¢ ther life, after a given term ; that is, pro-
¢¢ vided both lives continue, from the pre-
¢ fent time, to the end of a given term of
¢ years?” "

ANSWER.

Find the value of the annuity for two liveg
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 oz
continue the given term ; and the produét
will be the anfwer, '

ExAaMPLE,

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. " Fhe value of twp
joint lives . each .37, is .(by Table II in
the laft leaves of the next Volume) xo’.Iz: }f.'

e
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The value of a fingle life at 37, is (by
~‘TableI. ibid.) 13.67, The former, {ubtrated
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. I.—
-3.42 difcounted fory years, (that is, multiplied
by 0.76, the value of 1/.due at the end of fe-
ven years by Table I. at the beginning of
Vol. II.) is 2.6. — The probability that
a fingle life at 30 fhall continue 7 years,
is (by the hypothefis explained page 2.)
42 (@). The probability, therefore, that two
| ) fuch

(a) In this cafe, it is on fome accounts beft, as well
as eafieft, to take the probabilities of life from the hypo-
thefis, rather than immediately from the Tables.—Fifty-
fix perfons being fuppofed alive at 30, one will die every
year, accarding to the hypothefis. At the end of feven
years then, the number of the living will be 49, and 48,
or the odds of 7 to 1, is, by note, p. 18, the probability,
that a life, aged 30, will continue 7 years ; and this frace
gion, multiplied by itfelf, is the probability, that two lives
of this age, thall both continue 7 years, In general, i
muft be remembered, that the probability, that any two

or more events fhall a// happen, is the product arifing from .

multiplying by one another, the probabilities of all the
events taken feparately. .The probability, therefore, that
any number of perfons will 4/l live any given time, is
rightly found by multiplying into one another the proba-
bilities that each of them will live that time.—It may fur-
ther be of ufe to fome, that I fhould obferve here, that the
difference between unity and the fraction exprefling the
probability that an event will happen, gives the probability
that it will #o¢ happen. Thus ; the probability, that a per-
fon 40 yearsof age will live 1 1 years, is, by the grg/law Table
(or Table V. beginhing of Vol. I1.) 224, The probability,
therefore, that he will ot live 11 years, is 315 fubtracled
v - C3 from

A}
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fuch lives fhall both continue 7 years, is
¥i717%, Of, in decimals 0.765. And 2.6, mul-~
tiplied by o0.765, 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 annuity
then being 10/ its prefent value is /. 19.89.

By fimilar operations, it may be found,
that fuppofing the term one year, and the
- ‘ages and the rate of intereft the fame, the

-prefent value of the fame reverfionary an-

“nuity is . 32.4; and that if the term is 15
years, the value is /. 9.7. ‘

~ For two lives each 40, thefe values are
L 30.33.7~/. 17.44,—/. 7.3. the term being
1, 7, or 1§ years.

For two lives each go, the fame values
for the fame terms, are /.28,2,—/.13.86,—
l. 4.34 (a). _

- Thefe values, dccording to the London Ob-
fervations and Mr. Simpfor’s Tables of the
values of fingle and joint lives, are, ‘

. from unity or 11.2.-~In like manner: The probability that
two perfons aged 30 fhall both live 7 years, being 0.765,
the probability that they will mot both live fo long, or
that ong or other of them will die in 7 years, is 0.765
fubtradted from unity, or ,235. ' ’
‘If any reader is unwilling to take thefe affertions for
ranted, he fhould confult the beginning of Mr. Dy
%ivra’s, or Mr. Simpfow’s Treatifes on the Do&rine of
Chances, where he will find them demonftrated.

(s) See Noté (C) at the end of Vol. 1L,
‘ - For

-
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For 2 lives at 30—~/.32.05—/.18,62—1.7.66.
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at 40—/,30.7— L15.6 —/.5.45.
at go-—/.29.36—/.12.33—/.3.24.

QuesTtion VIIL

¢ Let the fcheme of a fociety for granting
annuities to widows, be, that if a member
lives ¢ year after admiffion, his widow fhall
be entitled to a life annuity of 20/. If

Jéven years, to 10/. more, or 30/. in the
.whole. If fifteen years, to another addi-

tional 10/. or 4o0/. in the whole. What

ought to be the annual payments of the -
members for the ages of 30, 40, and 30,
fuppofing them of the fame ages with their
wives, and allowmg compound intereft at

4 ,per cent 27

ANSWER.

" According to the JAypothefis, explamed.
. 2 ; and, therefore, very nearly, according
to the Tables of Obfervation for Breflaw,
Norwich and Northamptan, or Tables V. V1.
VII. at the beginning of Vol, II.

1. 8.44—1.8.69—/. 9.05.
According to the London Obfervations,

L. g4 1—l. 10,171 10.92,
' - Thefe
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‘Thefe values are eafily deduced from the
wvalues in the laft Queftion. For example.
The value of 10/, per annum for life to 40
after 40, provided the joint lives do not fail
in one year, is, according to the Aypothefs,
1.30.33. The value of 20 /. per annum, in the
fame circumftances is therefore /. 60.66.—
In like manner, the value of 10/ after fevep
years, is, /.17.44. And of 10/, after 15 years
"{.7.3.—Thefe values together make /.85.4, or
the value of the expectation, defcribed in this
Quettion, in a fingle prefent payment ; which,
divided by 9.82, (the value by Tablé II. at the
end of Vol. II.) of two joint lives at 40, gives
1. 8.69, the value of the fame expeétation in
annual payments, during the 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 annual payments will be, as was before
obferved, the jngle payments, divided by the
value of the joint lives increafed by unity ;
and in the prefent cafe they will be, by the
bypothefis. '

b 7.75—4. 7.9~1. 8.0%.
By the London Obfervations,

1. 8.52—/. 9.06=—1% 9.51.
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By the method of calculation naw 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 ages between 30 and g0, are
nearly 8/. according to the Aighef probabi-
lities of life ; ¢ /. according to the bwef ; 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 bypothefis) 121, if the contributor
lives a year, and 24 /. if he lives feven years;
or (by the Londgn Obfervations) 12/.if he lives
2 year, and 20/ if he lives feven years (4).
| : ' It

R

(a) The value of this expectation, fuppofing marricd-
men 40 years of age, and their wives 30, is, in a fingle
ayment, 113/. Inannual payments beginning immedi-
ately. /. 9.88, by the hypothefis. And 107/, —and /. 10.93,.
by the London Obfervations.

(5) If the annuities in expetation are 14/ provided a
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 §2, is 50 guineas nearly,
according to all the Thables of Obfervation, fuppofing
equality of age between men and their wives. And the
addition which ought to be made, on account of excefs
of age on the man’s fide is, taking the neareft and {Eh!?t

: " cafie
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It 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'Qgeftion 4th ; and that, confequently, the
plan propofed in it, is the fafeft, as well as the
moft equitable and encouraging, thata focie&x
can adopt. : ,
It is neceflary to remark here further, that
yearly payments which begin immediately,
are more advantageous than Jalf-yearly pay-
ments which begin immediately. Inan Ef-
fay publithed in the Philofopbical Tranfaétions,
vol. 66. p. 109, and inferted in the 2d
volume of this work, I have thewn that -
in the cafe of life annuities, balf-yearly pay-
ments which begin at the end of half a year,
are nearly a fiftb of a year’s purchafe better
than yearly payments which begin at the end
of ayear. And it is manifeft, that balf-yearly
payments, which begin immediately, are no

eafieft round fums, about a guinea and 1 for every year
as far as 17 years; or, in the annual payments, ({up.
pofed 5 guineas) X a guinea per annum for five years ex»
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 payments, and fix
guineas in annual payments beginning immediately, may
very well be ftated as the Jowe/? common payments proper
to be required, fuppofing all married men under 52, 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 /ife annuitics, and intereft
reckoned at 4 per ¢ent. '

5 , 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
three tenths of a year’s purchafe in favour of
~ the former. The whole of this fubject
may be feen accurately ftated in the eflay juft
- referred to.

QuesTion 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 expetation continues a given time?”

ANSsWwWER.

. Find by Queftion VI. the prefent value of
the annuity for the remainder of the life in
expectation, after the given time, and multi-
ply this value by the probability, that the
other life fhall fail within that time. Find
alfo, by Queftion VII, the value of the rever- -
fion, provided &otb lives continue the given
time. Add thefe values te one another, and
the fum will be the anfwer in a fingle pre-
fent payment,

ExaMrLE.
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ExamMPLE.

An anniity of 10/ for the life of a perfotl
how 30, i§ to coritmence 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, or Table V. at the begin+
ning of Vol. II ? ‘

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 /. 69.43.—
The probability that a perfon 40 years of age
fhall live 11 years, is, by Dr. Halley's Table,
33%. The probability, therefore, that he
will die in 11 years, is 3+ fubtra&ed from
unity (), or 3333 which multiplied by /.69.43,

ives /. 17.16.—The value of the reverfion,
“provided both live 11 years, found by Queft.
VIL. is 17/. And this value added to the

(a) That is, the title to the annuity is to commencé
at the end of 11 years, and the firft payment to be made.
a year afterwards, in cafe the life in expeQation fhould
continue fo long, and the other fail. But if both 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 life fhall happen to furvive the latter. See Queft.
VI.

. (&) See the Note, p. 23;
. former,

2vehy

N ey

N N
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former, makes /. 34.16, the value required
in a fingle prefent payment ; which payment
divided by /.11.43, (the value by Table II. at
the end of Vol. II. of twd joint lives, aged 30
and 40, with unity added) gives 3/. (a); or the
value required in ahnual payments during thé
joint lives, the firft payment to be made im-
mediately.—If, every thing elfe being the
fame, the affigned term is 15 years, the value
required will be 29 /. in a fingle payment, and
1. 2.45. in annual payments.

QuesTIioNn 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 given age to pay for an gffu-
¥ ‘rance of any given fum on his life ?”

ANSWER,

Subtra@® the value of the life from the
perpetuity. Multiply the remainder by the

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

(5) This Queftion js the fame with Problem 16th, in

r. De Meivre’s Treatife on Annuities, and Problem
26th, in Mr. Simpfon’s Sele& Exertifes ; but the anfwers
there given are right only when applied to reverfionary
éflates, and therefore muft be materially wrong, when
applied to reverfionary fums, as will appear from the Scho-
Jium to this Queltion, and from note (E) Vol. II,

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 roo/. increafed by its intereft for a
year, will give the anfwer 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 life. /

Example. Let the life be 3o. The fum,
100/. The rate of intereft 4 per cent. And
the valuation of lives, that in Table [. at the
end of Vol. II. The perpetuity, therefore (2),
is 25. The intereft of 100/. for a year is 4./
100/. increafed by its intereft for a year, is
104 /. And the value of the life 14.68.—The
value of thelife, fubtracted from the perpetu-
ity, gives 10.32, which, multiplied by the pro-
du@ of 100/ into ¢, or by 400, gives 4128,
And this, divided by 104, gives /. 39.7, 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. v

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

43/. and / 3.1, by Table I. at the end

(a) That is; the value of the fre-fimple of an cftate
found by dividing 100/, by the rate of intereft. ¢
of
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of Vol. II. and /. 4.1, by Mr. Simpfen’s va-
luation of lives for London in Table X.—If
intereft is reckoned at 3 per cent. the fame

~ values are, by De Mosvre's valuation of lives,

for 30 years of age, /. 48.14, and 2.86—For
36 years of age, /. ;1.43, and /.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 firlt of the annual payments is to be
made immediately, the fingle payment is to
be divided by the value of the life, with uni-
ty added to it, agreeably to what has been
already obferved ; and the annual payments
in this cafe (intereft fuppofed at 4 per cent.)
will be by Mr. De Moivre’s valuation of lives,

~ (or Table 1, at the end of the next Vol.)

for a life at 3¢, /.2.53—At 36, /. 2.9.

If the payments are half-yearly payments
beginning immediately, the fingle payment
muft be divided by the value of the life in-
creafed by feven tenths, (fee Queft. VIII.)

~ And the half-yearly payments, for the age of

36, will be half 2.96, or 1.48. And half
1.48, or .74, is likewife nearly the proper
quarterly payments. :
Again ; if an annual payment, beginning
immediately, of /2.9, ought (reckoning in-
tereft at 4 per cent.) to purchafe 100/, pay-
able at the failure of a life now 36 ; 5/ by
the rule of proportion, ought to purchafe
172 /. And in like manner, it may be found,
Vor. I. D ~ that
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that the fame annual contribution, in halfs
yearly or quarterly payments, beginning im-
mediately, ought to purchafe 170/ —Thefe
fums, according to the London Obfervations,
are 132 /. and 130/, nearly, '

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

!

ScHOLIUM.

If the reverfion is not a jfim, but an an-
nuity for ever, or an ¢ffate in _fee-fimple, to be
entered upon after a given life, its prefent
value, 7 a fingle payment, will be ¢¢ the valus
¢ of the life fubtracted from the perpetuity,
¢ and the remainder multiplied by the an-
‘¢ nuity, or the annual rent of the eftate.”—.
And the value, in annual payments, will be, as
before, the fingle payment divided by the-
value of the life.—Univerfally. It ought to
be remembered, that a reverfionary effare,
after any given life or lives, is worth as much
more than a correfponding reverfionary fum,
as 100/ increafed by its intereft for a year,
is greater than 1ooJ—Thus, the prefent va-
lues, in fingle and amnual payments, of 4/
per annum for ever, and of 300l. in money
after any aflfigned 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 fim, and the firft yearly rent of
the ¢ffate, or firft paymert of the annuity,

1 are
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are to be received at the fame time, after the
extin@ion of the lives in poffeflion. It is
eafy to fee, that this is a cireumftance which
muft make the latter of moft value. Butto
prevent any doubts about it, I fhall explain
it more particularly in a note in the Appen-
dix. ()
Quesrtiorn XL

¢ A perfon of a given age, havinig 4 year=
t¢ ly income which will fail with his life,
¢ wants to make provifion for another per-
«¢ fon of a given age, in cafe the latter fhould-
¢ happen to furvive, What ought the for-
¢ mer to give in a fingle payment, and alfo
¢ in annual payments during their joint lives,
“ for a given fum, payable at his death to
¢¢ the latter ?”

It 1s manifeft, that the value 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 certainly to bé paid
at the failure of a given life, »

ANSWER,

Find, by the folution of problem 32d,
p. 297, Mr. Simpfon’s Scle& Exercifes, the
{a) Vid. Appendix, note (E).

D 2 valoe
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_ value of an'eftate, correfponding to the giverr
fum, and depending on the given f{urvivor-
thip. Divide this value by 1/ inereafed by
its intereft for a year, and the quotient wilk
be the value of the given {um in- a fingle pre-
fent payment. And the fingle payment, di-
vided by the value of the given joint lives,
will be the anfwer 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, fubtract from
¢¢ the perpetuity, and take half the remain-
«« der. Then fay, as the expectation of the
 duration ef the younger of the twoslives is:
“ to that of the elder, {o is the faid half re-
“ mainder to a 4th propostional, which wilk
¢ be the number of years purchafe to be gi-
« ven for the eftate when the life in expec-
¢ tation is the oldeft of the two. Butif this
« life is the youngeft, then add the number
¢« of years puschafe juft found. to- the value
¢ of the joint lives, and let the fum be fub-
¢¢ tralted from the perpetuity,. and you wilk
¢ alfo have the anfwer in this cafe.” (2)

, ' Let

(a) Mr. Simpfen has given the following examples of
this folution, adapted to London lives.——Example I.
« Suppofe the age of the expetant to be 40; of the po/~

® feffor 30. The rate of interelt 4 per cent. and the
s givenr
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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, Mr. De
Moivre’s, or that in Table 1. at the end of

the next Vol. '
The expettation of the fict life, is 28 ; of

the fecond life 23, by Mr. De Moivre's by-

“¢ given legacy 5000/ or 200 /. per anmem. Then the
“¢ value of two equal joint lives of 40, being 8.1, (See
¢¢ Table XI,) and the perpetuity 25, the remainder or
“« difference will be here 16.9; whereof the half is8.45.
¢¢ Therefore, it will be as 23.6 to 19.6, fo 8.45 to 7.02
“ éears purchafe, or /. 1404, the required value.”
xample II. < Let the age of the cxpeant be 30, of
“¢ the pofleffor 40, and the reft as in the preceding exam-
“¢ ple. Here the value of the joint lives 30 and 4o, wil
“¢ be 8.8 ; which added to 7.02, found above) the fum
$¢ will be 15.82; whence the an(wer, in this cafe, is
*¢ 9.18 years purchafe, or 1836.” :

I have fhewn, that the values of reverfionary effates,
and reverfionary fums, 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 14 iacreafed by its inte-
veft for a year, as above dire¢ted.—The fame obfervation
is to be applied to Mr, Simpfon’s next Problem, or the

d. .
33In thefe Examples 23.6 and 19.6, are the expeQations,
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 hypathefis, the expedlation of a life
is always hbalf the complement. See note, p. 2.—Bame-
times the complement of a life is mentioned without any
view to Mr. De Afsivre’s hypothelis, and it then means
double the expeftation of . the life, whatever that may be,
according to any Table of Obfervations,

D3 pothefis.
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pothefis. The value of the jointlives is 10.43,
by Table II. at the end of the next vo-
lume. The value of two joint lives, both
. 40, is .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 40 years of age, is,
by the rule juft quoted, /. 33.32. And this’
value, divided by 1/ increafed by its intereft
for a year, or by 1.04, is /. 32.03. the value

in a fingle prefent payment of the fum of 100 /.
~dependent on the given furvivorfhip. And
this fingle payment divided by 10.43, is
/. 3.07, the requlred value in annual payments,
during the joint lives, if the firft p 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 gunual payments will be
/. 32.03, divided by 11.43, or /. 2.8.—Thefe
values, according to the London Obfervations,
or Mr. Sz'mpjén s Tables founded upon them,
are /. 35.30, in a fingle payment, and /. 3.6, in
annual paymezzt.r, beginning immediately.

Mr. Simpfon, in the Problems following
that here quoted, has given folutions of mof}
other Queftions, concerning the values of re-
verfions depending on {urvivorfthips, where
the whole duration of two or three lives i$§
- concerned. And I am acquainted with no
other folutions of thele Queftions, which are

apphcable
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;applicable to all Tables of Obfervations, and
-‘which at the fame time (proper regard being
paid to the corretion explained in the laft
Queftion) may be confidered as {ufliciently
correct. (@)

QuesTtion XIIL

¢ Suppofe an .inftitution for the relief of
<¢ widows to extend 1its affiftance likewife
““"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 preflent payment, intereft
“¢ being at 4 per.cent £

ANSWER.

1f 40 is the mean age at which members
are admitted on fuch an inftitation, and 32
the mean age of their wives, the anfwer
(fuppoling no fubiequent marriages) is, by
, the 33d Problem in Mr. Simpfon’s Sele&t Ex-
' erc:feb, p. 298, and the correCtion already
explained, /. 13.80, (4) taking the expecta-
tions and values agreeably to Mr. De Motvre's

hypothefis.
But

(a) See the third Effuy.

(4) This Problem and its folution are given by Mr.
Simpfon in the following words: ¢ A dl]J his heirs are
-+ entitled to an cltate of given value, upon the deceafe

D4 , ¢ of
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But there is a redu@ion neceflary, on ae-
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 f{urvive thefe fubfequent marriages. In
this cafe, = added to ¥ of 1, or +% of all wha
become widowers, will die without leaving
widows, and therefore +=of /. 13,8, or /. 9.66,
will be the anfwer, If only one fourth of

<t of B, provided B furvives A ; to find the value of
§¢ their expetatian in prefent money.”—Solution. ¢ Find
¢ the value of an annuity on the longeft of two equal
<¢ lives, whereof the common age is that of the older of
¢¢ the lives A and B; which value fubtra& from the
§¢ perpetuity, and take half the remainder ; then it will
<¢ be, as the expeation of duration of the younger of
$¢ the lives A and B, is to that of the older, fo is the
¢¢ faid half remainder to the number of years purchafe
¢ required, when the life of B is the o/der of the two. Bug
¢ if B e the younger ; then to the number thus found,
¢¢ add the value of an annuity on the longeft of the lives -
¢ A and B, and fubtract the fum from the perpetuity,
¢¢ for the anf{wer in this cafe.” ' ,
If the eftate is 4 /. per annum, the age of B 40. and of
A 32, interefl 4 per cent. the #nfwer by this rule comes
out /. 14.35, which divided (as in the preceding Queftion)
by 104, gives /. 13.80, 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 difference between the value of the joint lives, and the
Jum of the values of the two given fingle lives. Thus;
the value of a life at 40, is, by Table I, at the end ot
next vol. 13.2, The fum of the values of two fuch lives,
is 26.4. he value of two joint lives, whofe common
age is 40, is, by Table II, 9.82; and the difference is
16.58, or the value of the lnge/? of two lives at 40. I

] a
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all who become widowers marry again, and
two fifths of thefe furvive, the anfwer will.
be / 11,73.

This calculation fuppofes all marriages to
leave 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 Jeaving children ()
that furvive their parents; thefe values will
be reduced a feventb part, or to /.8,28, if balf,
and /. yo.os, if a quarter 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.

QuesTtion XIIL

“¢ Let an eftablithment be {uppofed which
¢¢ takes in at once all the marriages in a
¢ country, or all marriages among perfons
¢ of a particular profeflion within a given
¢ diftrict, and fubjeéts them for perpetuity
¢ to a certain equal and common tax, or an-
¢ nual payment, in arder 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¢ Moivre's
‘¢ valuation of lives

(a) This for many‘ years.has been nearly the faét among
the minifters and profcfors in Scotland,
ANSWER.,
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ANSWER.

- Since at the commencement of fuch an
eftablithment, 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 thould 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 maxz-
mum ; and, therefore, will be a particular bur-
den upon the eftablithment in its 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
cvery payment muft be equal and common,
whatever difparity there may be in the value
of the expectations .of different members.
The fines, therefore, muft be reduced to one
common one, anfwering as nearly as poffible
to the difadvantage I have mentioned, and .

payable



Reverfionary Annuities, &c. 43

payable by every member at the time when
the eftablithment begins. After this, the
eftablithment will be the fame with onec 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 mamagcs may be confidered
as commencing.—There are then two points
to be here determined. The fnes necefiary to
be paid at fir{t, according to the account [ have
juft given ; and the conflant annual payment,
necelTary to be made by every member, as
an equivalent for the expe&ation provided
- by the eftablithment.—The fizes 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 prefent age,
and what would have been its value to hnn
had the fcheme begun at the time he mar-
ried? Or, they are, for the whole body of
members, the difference between the value
of the common expectation, 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 thnu‘
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 mep in the world, and 40 of

married
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married women. (2)—Now, he that will
calculate for thefe ages, in the manner di-
re@ed in Queft. IV. will find, that the value
in annual payments during marriage, and be-
ginning immediately, of the expe&ation of
an annuity of 20/, per annum by a perfon’
2§ years of age, after a life whofe age is 33,
is /. 6.64.—And that /. 8.04, is the value of
the fame expectation, the ages being 48 and
40.
The former, therefore, is the payment for
perpetuity from every member of the efta~
blifhment ; and the value of the djference be-
tween it and the latter, or of A 1.4 per ann.
payable during two joint lives, whofe ages
are 40 and 48, that is, /. 14.2, is the fine ne~
- ceflary tg be levied on every married member
at the beginning of the eftablifhment. (4)

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

(2) 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 thjs 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/ or I1s. per annum, for evers Add
this to /. 6.64, and it will appear, thatV. 7.19 per annum,
“beginning immediately, is the an{wer 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 fcarcely, in the circum~
ftances this queftion fuppofes, be much miore
than about 1 §s. payable during life, and ex-
cluding from all benefit fuch as happen to
be widowers at the commencement of the
eftablitfhment, and do not afterwards marry.

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

- In carrying thefe {chemes into execution,
there cannot be a more eafy, or equitable
way of raifing the neeeflary fines, than by
providing, that none fhall be entitled to any
expeCtation fora few of the firft years. Thus;
- an eftablithment, entitling widows to 20/
per annam for life, and confifting of 667
married members, and 344 unmarried, al-
ways kept up at an average, ought to begin
with a capital of /. 14.2 multiplied by 667,
ar 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 vs1'r, multiplied by X 6.64,
or /. 4.38) it ought to begin with a capita‘l;_

' 0
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of 13,899/ over and above the payment of
l. 4.38, at the end of every year for ever afs.
terwards. (¢)—The exclufion.of all the firft
members from any benefit, unlefs they fur-
vive the firft zwo years, or live to make three
payments, would raife this capital nearly.
And fuch an exclufion for zhree or four
years, would be an advantage fo confider-
able, that it would probably give fecurity
and ftability to the {cheme for all fubfequent

tlmc.

In thefe obfervations, I have had in view
fome fchemes which have been eftablifhed
in this kingdom ; but more particularly, one-
eftablithed by act of parliament among the
clergy in Scotland; of which, I fhall have
occafion in the next chapter to take further
notice.

I have chofen to calculate here only from .
Dr. Halley’s Table, or Mr. De Mosvre's by~
poz‘beﬁs grounded upon it, becaufe the London
‘Table is, by no means, adapu::d to the cafes
in view. -

It fhould be further remembered that
when the mean ages, at which maruaoes,
commence, are fuppofed to be 33 and 23,

(a) Or, fuppofing the value of 94711 (the fine) pro-
vided for in the annual payments, it ought to receive
every yedr, at the beginning of the year, a contribution
from cach member of /. 4.74.

all

'
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afl 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. 2

QuesTron 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
¢¢ 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--
- tra& the value of the life for the given term,

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 perpetuity, and alfo by the probabilizy,
that the given life fhall fail in the given term.
The produt? added to the referved remainder,
and the fum multiplied by the given annuityi.
: : wil
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will be the required value of the affuranee
in one prefent payment. (4)

ExaMPrPeLeE

An eftate or annuity of 10 /. for ever, will
be loft to the heirs of a perfon now 134,
thould 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, fhould that happen in
. 11 years.

The value of the life of a perfon whofe
age is 24 for 11 years, is, by Queft. VI.
(reckoning intereft at 4 per cent. and taking
Mr. De Mavre's valuation of lives) 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. Vol. II.
The probability that the life of a perfon,
aged 34, fhall fail in 11 years, is, by Dr.
Halley's Table, 33%; and the perpetuity is 25.
Thefe numbers, multiplied by one another,
and 1 added to the produ&, make 4.34,
which, multiplied by 10, (the given annuity)
gives /. 43.4, the required value in a fingle
prefent payment. '

(@) See the demonfiration in motz (G) Appendix.
[43-4
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14.3 4, divided by 1.04, gives /. 41.7, the
true value, (by Scholium to Queft. X.) of the
affurance of an equivalent fum, of of 250/. for
11 years on the given life.

Again. 41.7; divided by 8.76, (the valuz
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, fot
11 yedrs, (2) fubjeét fo failure fhould the
life “fail:

ScunorL1iumMm.

It a fimilar way rhay the price of affuran<
tes on any two joint lives, or the /ongeff of
two lives for any given terms, be calculated ;
the rule Being a$ follows:

- -4 From the valus of dn anruity certain
<« for the gz':)m term, fubtra the value.of
 the joint lives, or the longeft of the two
‘¢ lives fot the given tvrm, found by Scho=
¢ lium to Queft. VI. and réferve the remain-
¢¢ der.—Multiply the value of 1 /. to be re=
¢ ceived at the end of the given tefm by the
‘ perpetuity; and alfo by the probability
#that the jéint lives, or the longéf? of the two
¢ Jives, (hall fail within the given term. This
¢ produc added to the refeived remainder,
¢ and the fum multiplied by the annuity to be
¢ aflfured, will be the value of the aﬂurancc

fﬂwm a ﬁngle prcfent payment.”

(a) The laft pagment to be made ‘at tﬁe end of the
ilth year ; or 12 payments in all,

Vor. I - E ExAMPLE.

~
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ExAaMPLE.

““ What is the value 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 calculating from Dr.
 Halley's Table.” )

The value of two joint lives at thefe ages,
for 10 years, (found by Scholium to Queft. VI1.)
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, .6755, by Table I. in the
firft ‘colle@ion of tables, vol. ii,
- The probability, that the lives of one or
other of two perfons, aged 30 and 40, fhall
fail in 10 years, is, v} by Table V. (a).
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 annuity) gives /. 74.8, the
an{wer in a fingle prefent payment.

£.74.8, divided by 1.04, gives/. 71.92, the
value of the affuranice of an equsvalent fum;

(a) The probability taken from the T'able, that a per-
fon aged 30, thall live 10 years, is, $4;. That a perfon,
aged 40, fhall live 10 years, is, 325. That they thall
both live 10 years, is, 145, multiplied by £%%, or }45.
That they fhall #ot both live 10 years, or that ane or other
of them fhall die in this time, is 14, fubtradted from
unity, or ¢if. See note p. 23.

, or
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ot of 350 /.—/ 71.92, divided by 7.51, (the
value of the two joint lives for 10 years with
unity added) gives 9.57, the value of the
- fame fum in annual payments beginning im-
mediately, for 10 years, fubjet to failure
fhould the joint lives fail. '

Examepire II.

« What is the value of 10/: per ann: to be
¢ entered upon, thould two perfons, one 30,
#¢ and the other 40, botb die; that is, thould
¢« the longeft of the two lives fail in 10 years,
‘¢ reckoning intereft at- 4 pev cent. and cal-
t¢ culating from Dr. Halley’s Table ?”

The value of the /longef of the two lives
for 16 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, 7.91; which,fubtratted from 8.1171,
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
of 10 years, is, .6755. The probability that
the lives of two perfons, aged 30 and 4o,
fhall fail in 10 years, is, by Table V, 25,
multiplied by %% or z¥i:%r; and the per-
petuity 25.  Thefe numbers, multiplied by -
one another, and .20 added to the produg,
make .740, which, multiplied by 1o, (the

(4) See Scholium to Queft. VI,
E 2 given
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given annuity) gives 7.4, the anfwer in a fine
gle payment. .

7.4, divided by 1.04, gives 7.11, the va-
lue of the affurance of 250/

Remarxk L

The values of fingle lives for given terms,
when thefe terms are lefs than ten years,
muft, in an{wering thefe Queftions, and alfo
in anfwering the following Queftions, be
found true to at leaft 2 or 3 places of deci«
mals. When they cannot be found to this
exaétnefs by any Tables, they muft be cal:
culated in the following manner : :

~<¢. 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 produéts will be the

s¢ value of the life for 1, 2, 3, &c. years.”

"For Example. The probability, that z
perfon whofe age is 34, thall live a year, is,
by Dr. Halley's Table, 135, The probabili~
ty at the fame age, of living 2 years, is, s
3 years, $55—4%%5 multiplied by .9615, (the
valde, by Table I. of 1/. due at the end of a
yedr, intereft being at 4 per cent.) 1S, .942 3
or the value of the life for one year—3355
multiplied by .245, (the value of 1/. due at
the end of 3 years) is, .89x. And thisadded
Sy Y to

-
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to the former produ&, gives 1.833; or the

value of the life for 2 years.—3%5 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 terin exceeds 10 years, the rule
in Queft. VI. will give thefe values with fuf-
ficient exa&nefs; 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&t agreement to the Tables of Obfervation
nfed. \
The remark now made is to be extended
to the values of joint lives for given terms.
For thefe values, like thofe of jfingle lives,
cannot be found in folving thefe Queftions
with fufficient accuracy, (when the terms are
fmall, and the values of lives are given only
to one or two places of decimals) by any
method, except the tedious one, of mul-
tiplying the probability that the 2 lives
thall both 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 produ&s in
the manner juft defcribed.

(a) Such tables are given in the prefent edition of this
treatife ; and therefore this remark is now lefs neceflary
than it was. See the tables of the values of fingle and
joint lives in the next volume, deduced from the regifter
of mortality at Northampton.

E 3 RIMARK
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Remark 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 at the end of the year in which the failure
may bappen ; its prefent value will be the pro-
duct 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, fhal} 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
paymeat of 10/. per ann. to be entered upon
eleven years hence, in cafe a perfon aged 34
fhould not live fo long, is 26, (the perpetuity
increafed by unity, intereft being at 4 per cent.)
multiplied by .6496, and by 10/. and alfa
by 33%; or 34.8.—This value, divided by
1.04, is 33.5, the value of an equivalent
fum, or of 250/ to be obtained on the fame
conditions.

The value of the gffurance of any annuity
on the whole continuance of any fingle life
is, by Queft. X. the excefs of the perpetuity
above the'value of the life, multiplied by the
annuity. And in like manner; the value of
the affurance of any annuity on the whole
continuance of any two jont lives, or the
longeft of twa lives, is the excefs of the per-

petuiiy
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pztmty 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 ajfurances on lives and fur-
vivorfhips for germs of years lefs than the
whole continuance of the lives. For this rea-
fon, I have been here more explicit than I
thould otherwife have been; and, as fuch af-
furances are now much pracifed, 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-
¢d to Queftion XI. and Mr. Sunpfor’s 33d
Problem given in the note, p. 39, will, I be-
lieve, exhauft this fubject as far as two hves
can be concerned,

QuesTtioNn XV,

« B, expectant, will lofe a gwen fum,
¢ thould he furvive A, within a gtven time.
¢ What ought he to pay for the gfurance of
¢ 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 thc quotient, 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 fecond quotient (z), divide the
gwen fum, refervmg the #bird quotient.
Find the value of an annuity on-the life
of B, for the given time. To this value add
the guotient, that will arife from d1v1dmg the
value of an annuxty certain, for the given
time, by twice the complement of the life of
B; and the fum, multiplied by the referved
quotient, will be the required valuein a ﬁngle
prefent \é) payment, :

EYAMPLE.

Let the Table of Obfervations be Mr. Stmp-
Jon's for London (fee the tables in the next
volume). Let the rate of mtercﬂ: be 3 per
cent. A, feven years of age. B, 30. The:
given time 14 years. The given fum 100/
—The fum of the n’eu‘emeﬂt.r, for 14 years
from the age of feven, is 73, which, divided
by 14, gives 5.2. The¢ number of the living
at feven is 430, whxch, divided by 5.2, and
100/. divided by the qaotnent, oives /. 1,21,
the guotze;zt to be refer 'ved o '

(a) When the age of A is under 60, and the term fo
large as to exceed the difference between it and 70, it
will be beft when the Londsn Table is ufed, to divide
the given fum, not by the fecond quotient here men-
tioned, but by the complement, or double the expeQtation
of A.

(4) Sce the demonftration of this rule, and alfo of the
rule that will be given for folvmo the next de(hon, in
the Appenulx, 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. at the beginning of the
next volume) 11.296, which, divided by

4-4, (twice the complement of the life of B,
by Table IX (), gives .12, which, added to
9.5, gives 9.62; and this again muluphcd
by 1.21, the referved quotient, gives 11.64,
the prefent value in one payment of 100/, pay-
able at the death’ of A aged 37, to B aged
30, thould A die and leave B the furvivor
within 14 years.

The prefent value for 14 years of two joint
lives, one 7 and the other j0 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 1.104, the foregomg valuc 1n an-
nual payments during the”joint lives for 14
years, the firft payment to be made immie-
diately, and the /g payment at the end of
14 years, fhould the joint lives not fail.

ScHoOoLIUM,

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

(a) This table gives the e.yptﬁﬂtwm only, but it fhould
bz remembered, that twice the expeZation is always the
¢omplmient of a hfe Sce note, p. 37

beyond
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beyond another, in confideration of any given
fum now advanced.—The following Example
of this is a cafe which has offered itfelf in
ractice. ‘

¢ A perfon, aged 30, has in expetation
. ¢ an eltate which is to come to him, 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
¢ expectation. What reverfion out of the
¢ eftate depending on fuch a furvivorthip, is
¢ a proper cquivalent for this fum now ad-
¢ vanced, intereft being reckoned at 3 per
¢ cent. and the probabilities of life being.
¢¢ fuppofed the fame with thofe in Mr. Simp-~
¢« fom’s Table of London Obfervations ?”

ANSsWER,

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 furvivorfhip
fhould take place; or, by the correition 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 34.33 years purchate)
or /. 2.912 per annum.—By the rule of pro-
portion, therefore, for 1000/, the proper
: : 6 equi~
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equivalent will be 8591/ in money, or 250/,
per annum out of the eftate.

QuesTtrion XVIL

100/. will be loft to B’s heirs, fhould he
¢« happen to die after A, within a given time.
¢¢ What is the price of the gfurance of it ?—
¢ That is: What is the prefent value of
¢ 100/. payable at the death of B, provided
¢¢ his death fhould happen gfzer A’s death,
¢ aithin g given time?”

ANSsSWER.

Divide the fum of the decrements of life
in the Table of Obfervations from the age of
B, for the given time, by the given time;
and by the guotient divide the number of the
living at the age of B; and again, by this

Jecond 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 one year than
the given time, which fubtra¢t from the va-
lue of an annuity certain for the fame num-
ber of years. . Multiply the remainder by the
referved quotient, and divide the product by
the amount of 1/. for one year, and let this.
be a_fecond referved quotient.

(a) Ofr rather, if the London Table is ufed, by the com-
lement of the life of B, when his age is under 60, and
the germ exceeds the difference batween it and 70.

Again.
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" Again. Multiply into one another the f7#
referved quotient, 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 /gff quotient, added to the fecond
referved quotient, will be the mywer in a pre~
fent fingle payment,

ExamMmMrPrLE.

Let the age of B be'4go. Of A 30. The
fum 100/ Rate of intercft 4 per cent. The
given time 20 years. The Table of Obfer-
vations, Mr. Simpfen’s, or Table VIII.
‘the collettion of tables in the next volume.
The fum of the decrements of life, in this
Table, from the age of 40 for 20 years, is 1 27,
which, divided by 20, (the given time) gives
6.38.—The number of the living at 401s 229,
which, divided by 6.38, gives 35.8; and
100/. (the given fum) divided by 35.8, gives
2.79, the fir/t quotient to be referved.

The value of an annuity for 19 years on
a life at 30 years of age, is 10.3; which,
fobtra&ted from 13.134, (the value of an an-
nuity certain for 19 years, by Table II) and
the remainder multiplied by 2.79, gives 7. 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 product divided by 94.4, (twice the '
3 com-
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complement of A’s life by Table IX.) gives
.401, which, added to 7.60, gives 8/ the
Anfwer ; or, the value of 100/. payable at the
death of B, on the contingency of his furviv-
ing A aged 30, and éozb dying in 20 years. -
- It is plain, that this is likewife the fum
that ought to be lent to B now, on the ex-
pe@ation of 100/. at his death, provided it
thould happen after A’s death in 20 years,

This rule gives the juft folution in all cafes,
except when B, the expectant, 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 the fol-
lowing rule muft be ufed. : -

Find, by the preceding-rule, the value of
the aflurance of the given fum for a term of
years, equal to the complement of A’s life,
and let this value be r¢ferved. 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 awnuity certain for as
many years as the given term exceeds this
complement. And the produc?, divided by
the complement of B’s life, and the guotient
added to the wvalue referved, will be the true

value fought.

ExAMPLE. :
- Let the age of B be 30; of A g4o. The
term 47 years; and every thing elfe as in
' T - the

Y
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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 certan
for 8 years, (the excefs of the given term
above the complement of the life of B by
Table IX.) is, 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
1.19.23, the value fought,.

REeEMARE.

As after finding the prefent value of an
eftate, or annuity, it i8 neceflary to divide
that value by the amount of 1/. in one year,
in order to find the prefent value of a fum
equivalent to the annusty; fo, after finding the
value of a fum, it is neceflary to multiply thas
value by the faid amount, in order to find
from it the value of an equivalent annuity.

In the firft example, therefore, the value
of an eftate of 4/. per annum, would be 1.8.32.
In the fecond example 20/, And this is,
as it ought to be, the value for the whole
duration of the livesy agreeably to the Pro-
blem in the note p. 37. I

n
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In folving this Queftion, care alfo muft be
taken not to forget the fir# Remark under
the foregoing Queftion. ‘

In this chapter, rules have been given for
finding the values of all aflurances on fingle
lives, and any two lives, or any furvivorthips
between two lives, whether for zerms, or
their whole duration. In the fame way rules
may be inveftigated for finding the values of
all aflurances on any three lives, or any fur-
vivorfhips between them. But this is a work
of more difficulty, and which requires great
attention and fkill. I can, however, with par-
ticular fatisfaction acquaint the Reader, that
it has been lately executed, in the compleateft
manner, by Mr. Morgan, in his Treatife on
the Doélrine of Annuities and Affurances on
Lives and Survivorfhips.

CHAP
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CHAP IL

Containing an Application of the 9{{;@/‘
tions in the foregoing Chapter to the
Schemes of the Societies in Great
Britain, for maﬁing Affurances on
Lives and Survivorfbips, and for

- granting Annuities to . idows, and
20 Perfons in old Age.

SECT: I

Of the London Annuity, and the Laudablc
Societies for the Benefit of Widows (a).

HE fcheme mentioned-in Queft. VIII

was nearly that with which the Lon-
don Annuity Society fet out in 1765. The
Laudable Sociéty was eftablifhed in 1761, and
formed on a fimilar plan. In both, the an-
nual contribution of every member was five
guineas, payable half-yearly; and for this a
title was given to an annuity of 20/, to every
widow during widowhood, if the hufband;
after admiffion, lived one year according to -
the fir/# {cheme ; or three years according to

.-

(a) Tt muft be remembered, that this feCtion has inf
view the ftate of thefe focieties in 1773, or at the time of
the pubhoauon of the former edition of this tra&,

the
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the (a) fecond ; of 30/. if the hufband lived
Jeven years, according to both fchemes; and
4c/. according to the fir/? fcheme, if he lived
15 years, or 13 years, according to the fecond.
—In both fchemes alfg, there was no other
preémium or fine required, than five guineas.
extraordinary, at admiffion, from every mem-
ber whofe age does not exceed 45. The
Laudable Society admitted none above 45, and:
‘the London Aunuity Society obliged every’
perfon between 45 and 55 to pay, at admif-
fion, five guineas extraordinary, for every-
year that he was turned of 45. ‘

Thefe were the main particulars in the
fchemes on which thefe Societies were form-
ed; and, therefore, both of them, were the
annuities to be enjoyed for life, received
(fuppofing the members all under 46 at ad-
mifiion, and of the fame ages with their
wives, and money at 4 per cent.) but little
more than three-fifths of the true value of
the annuities : or about one hslf, fuppofing
wives, one with another, 10 years younger
than their hufbands ; as appears from Quef-
tion VIII. \

It appears further in that Queftion, that,
fuppofing the annuities to be /fe annuities,
and men and their wives of equal ages, the

() In this focicty a member who lived but one year,
was entitled to no more than an annuity of 10/. for h®
,widow ; it he lived two years, to 15/, if he lived three years,

to 20/. four years, 25/. feven years, 30/ ten years, 35/
thirteen years, 40/, ‘ B

Vor. 1. F expect-
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‘expe@ation 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 (a), taking
the medium between the London and the
other Tables of Obfervations. :

It is likely, that many perfons will be very
unwilling to believe, that thefe fchemes could
“have been fo deficient as they have been now
reprefented. I will, therefore, endeavour to
prove this in a way which, tho’ lefs ftri@, is
{ufficiently decifive, and may be more likely
to be intelligible to perfons unfkilled in ma-
thematical calculation.—I fhall here confine.
- myfelf to the fcheme of the London Annuity
Society. The differences between it and the
fcheme of the Laudable Society are inconfi-
derable, and what thall 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 admiflion, to be men of g0
years of age, taken one with another. A
perfon of this age has an even chance of Jiv-
ing 23 years; and he has an even chance of
continuing with a wife of the fame age, (that

[(a) The fame annual payment will, on the fame fup-
politions, entitle to 14/, if a member lives a year, and 184
if he lives three years..
. ls,
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‘ of continuing in the fociety) 13 years
and £ (¢). Not much lefs, therefore, than
half the members will continue in the fo-
ciety 15 years; and, confequently, not much
lefs than half the widows that will come
upon the fociety will be annuitants of 4ol
per annum. Thefe widows, however, being
older than the reft when they commence an-
nuitants, will continue on the fociety a fhorter
time ; and, therefore, the number conftantly
in life together, to which they will in a
courfe of years increafe, will be proportion-
ably fmaller. Putting every thing as favour-
ably as poffible, let us fuppofe, that out of
20 annuitants conftantly on the fociety, fve
will be annuitants of 40/ fix of 30/. and
nine of 20/. 'To 20 dnnuitants then the fo-
ciety will pay 56¢/. per annum, or the 2oth
part of this fum, that is 28/. to every annui-
tant at an average. But fuch an annuity for
a life at 40, after another equal life, provided
both furvive one year, is worth (by Queft.
VII. p. 24.) in a fingle prefent payment, 85/
nearly, according to the London, and all the

() This is the exatt truth according to Mr. De Moi-
vre’s hypothefis, and the Norwich Table. But accord-
ing to Dr. Halley’s and the Northampton 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 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/, muft be.
proportionably gteater. The mean age, therefore, has
been taken very moderately.

F 2 . | Tables

~
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Tables of Obfervations, intereft being all
along fuppofed 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
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
4o 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 probabili-
ties of life in Dr. Halley's Table, laft, one
with another, 15 years (¢); and an annual
payment beginning immediately, during the
joint continuance of the lives of two perfons
of this age, is worth 10 years purchafe (4).

(a) See the beginning of Effay I. '

() The value of fuch an annual payment, by Table
XI. or the London Obfervations, is 9.1; and 10.8, by Mr.
De Moivre’s hypethefis.—I have not taken into this ac-
count the five guineas fine paid at admiffion, becaufe it is
obvioufly of too little confequence to make any confider-
able diﬂyerence. The aliowances I have made in favour
of thefe {chemes are more than equivalent to it. In par-
ticular ; it {hould be remembered, that the calculations
fuppofe, that the payments required by thefe fchemes, are
yearly payments beginning immediately ; (fee p. 28.) and
that the firft payment of the annuity is not to be made

“’till the end of the year in which the hufband fhall die;
and alfo, that the annuity is to be paid yearly, and no-
thing to be due for any part of the year in which the an-
nuitant fhall happen to die.

The
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The comparifon then, in the prefent cafe, is
between 3/. 8s. per annum for ever, and five
guineas per annum for 15 years; or between
an annuity of 3/. 8s. worth 25 years pur-
chafe, and an annuity of five guineas worth
only 10 years purchafe.
But to throw this fubject into another light.
Let the number to which the fociety is
kept up be fuppofed to be 200. It has been
demonftrated in Queft. II. that at leaft half
this number of widows will in time come to
be conftantly on the fociety ; and it has alfo
been juft now fhewn, that the medium of
annuities, payable to them, will be at leaft
28/. After a courfe of years, then, the fo-
ciety will have a conftant expence to bear of
2800/, per annum.—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 capital raifed during the time the num-
ber of annuitants is coming to a maximum.—
The firft of thefe fources affords 1000 gui-
neas, or 1o5ol. per annum. This wants
- 1750/, of the annual expence juft menti-
oned ; and, therefore, in order that the in-
come of the fociety may be equal to the bur-
den upon it, when the annuitants come to a
maximum, there muft be a fund raifed in the
mean time equal to 43,750/ or to an eftate
3 in
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in perpetuity of 1750/, per annum.—But
1050/, . per annum beginning immediately,
and forborn 25 years, and improved, with-
out lofs or delay, all that time at 4 per cent.
compound intereft, will but juft raife fuch
a capital (@). There is, therefore, the fulleft
proof, that the fcheme I am confidering
1s extremely deficient. The truth is, that
fcarcely a third of fuch a capital could be
raifed, as will appear from the following ob-
fervations.

Out of 200 perfons, all 4@ years of age,
more than five, according to the London Ta-
ble of Obfervations, and not fo many by Dr,

_Hualley’s Table, may be expe@ed to die in a
year. Suppofe then five to be the real num-
ber of members that will die in the firft year
of the fociety. In fubfequent years the col-
lective body of members will be continually
growinfg 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, fuppofe, that
during the firft 20 years no more than the
_ number juft fpecified will die every year ; and

(2) Every Queftion of this kind may be eafil* folved

_ by I'able 1II. in- the next volume, which fhews, that

1000/, per ann. will, in 25 years, increafe to 2666/, per

ann. ; and, thercfore, 1050/, per ann. to 2800l per
annum. ~

that,
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that, confequently, no more than fve widows
will come every year on the fociety. The
ages of all théfe 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 com-
menced widowhood at 5o years of age. Now,
five widows left every year at this age, will,
in 10 years, increafe to 43 conftantly in life
together, according to the expeations of
life in Tables V, VI, and VII; and, in 20
years, to 70 (). 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

(a) Every calculation of this kind is eafily made by the
rule in note (A) at the end of the next volume.—I have
“put the number living together at the end of 20 years at
62, not only that the reader may be better fatisfied that T -
have kept low enough, but alfo to make an allowance for
fuch widows as will be left by thofe members who die
within a year after admiffion, 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 5 years,
that the death of a member will be fo circumftanced,
fuppofing the probability that a man at 40 will live a
year, to be, as all but the London Tables make it, 50 .
w I‘ ) -

F 4 Cowill
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‘will follow, that, at the end of 20 years,
the fociety will have an annual rent to pay
of 26/ multiplied by 62, or 1612/, and, if
then able to bear fuch an expence, it muft,
in the intermediate time, have acquired an
- increafe of income equal to the difference
between 1050/ and 1612/. per ann. - That
is ; it muft, with its favings, have accumu-
~lated a ftock equal to 562/ per ann. and
‘worth 14,050/, But as, during this time,
there will be a number of annuitants con-
ftantly increafing, to whom yearly payments
muft be made, the favings cannot cer-
tainly be one half of what they would have
been had the fociety been all the time
free from all burdens. Suppofe then the
ftock produced by thefe favings, to be equal
to the ftock that would arife from an income
of 105¢/. per ann. beginning immediately,
and improved perfetly at 4 per cent. com-
~pound intereft, for half the time I have
mentioned, or for 10 years, without being
fubjet to any checks or deductions : Such an
income thus improved, would in 10 years
produce an additional income of go4l per
annum, or a capital of 12,600/.—According
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 fall confider-
ably fhort of its expences. About that time

1 ) then

/
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then it would neceffarily run aground ; and
long before the number of annuitants could
rife to a 100, it would fpend its whole ftock,
and find itfelf under a neceflity of cither
doubling the annual payments of its mem-
bers, or of reducing the annuities one half.
~ All T have now faid is meant on the fup-
pofition, that the fociety begins with 200
members at 4o years of age, and is afterwards
limited to that number, by admitting no more
new members than will juft {fupply the va-
cancies occafioned by the lofs of old mem-
bers. If it is allowed to increafe, it may con-
tinue a longer time. And, for this reafon, a
fociety that wants half the income neceffary
to render it permanent, may very well {ubfift,
and even profper for 30 or 40 ycars.—Thus,
the Laudable Society, was it to keep to its
prefent number of members, might poffibly
feel no deficiencies for 20 years to come;
but if it fhould continue to increafe at the rate
of 70 or 8o every year, it would, at the end’
of that time, poflefs a balance fo much in its
favour, as might enable it to fupport itfelf for
35 or 20 years more (2). But bankruptcy
would

1

(a) What has been before demonftrated in Queft. IIL.
fhould be here recolie&ted, that the number of annuitants
on fuch a fociety as this, muft go on to increale for more

than 100 years, after acquiring its greateft number of
@embers, :

The
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would come at laft, and with the more
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 admiffion g guineas
extraordinary, for every year that he exceeds
45, 1s an advantage to it, but it is a very
madequate, 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 valuc of his expetation, it takes
above' two-fitths /gfs than the value from a

erfon 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,

The Laudable Society, 1 am informed, took its rife
from a calculation contained in a pamphlet entitled, 75
Poffibility and Probability of @ SCHEME intended for the Be-
nefit of Widows being able to fupport itfelf. The fcheme
here referred to, is the fame with that which this So-
ciety has fince followed ; and I am afraid I fhall not be
credited, when I fay, that the calculation to prove its ca-
pacity of fupporting itfelf, is founded on the fuppofition,
that a hundred married men, whofe common age is 36,
will leave but one 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 4 married man does not leave a widow at the end of
the year, the reafon muft be, that both himfelf and his
wife have happened to die in the year. But it is always
very improbable this fhould happen. ¢

It
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It muft be expected that every other mem-
ber of thefe: focieties, 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) at leaft 28/

er ann. muft be allowed, for as many years
as there have been payments from each mem-
‘ber. For every 10 guineas then received
they muft fome time or other hereafter pay
28/. But let it be well confidered what can
~ enable them to do this. - Did money bear
no intereft, for any given fum now received,
they could not afford at any time hereafter
to pay more than an equa/ {um. That is;
~ (fince the duration -of furviver/bip 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 during its exiftence; and juft balf
the reverfionary annuity, if it is to be allowed -

only to half the furvivors, or to widows ex-
clufive of widowers. The annual payment
then of fwve guineas, during marriage, can en-
title widows to no more than an annuity of
ten guineas, fuppofing money to bear no in-
tereft, 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-

I - tween

\
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tween that in which the annual payments be-
gin, and the commencement of widowhood.
Now, it is eafy to fee, that unlefs money bears
very high intereft, this improvement cannot
be likely in any circumftances to produce a
capital, the intereft of which fhall be equal
to the annual payment itfelf. Any given an-
nual payment perfectly improved at 4 per
cent. cormpound intereft, requires 17 years
and a half to double itfelf, {uppoling the
firft payment made immediately (¢). But
no 1marriages are /Jikely to laft fo long,
except thofe among perfons who are very
young. A -marriage between two per-
fons, both-40, wiil not probably laft longer
. than 13 years, according to the pxobabllltnes

of life in Dr. Halley’s Table. A marriage -
between two perfons, both go, will not
probably, by the fame Table, laft longer
than eleven years; nor a marriage betwegn
two perfons, both 30, longer than 16 years.
Such marriages, it is true, may poffibly laft
30 or 4o years. But this circumftance is
more than balanced by the fact, that no lefs
poflibly they may not laft one year. The an-
nual payments, then, being incapable of {uch
an improvement as fhall produce an addi-
- tional income equal to themfelves; it is ob-

(a) At 3 per cent. the period of doubling money by
compound “intereft, is nearly 23 years and a half. At
§ per cent. 14 years.

vxous.
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vious, that.no fociety ought to go fo far as to
allow to widows annuities twice as great as
thofe which might be allowed, fuppofing no
intereft of money (a); fo far, for inftance,
as to allow, inftead of 10 guineas, 20 gui-
neas for an annual payment of five guineas.
In the circumftances of moft of thefe fo-
cieties three-fifths addition may be the full
allowance. That is; fuppofing the annual
payment of each member to be five guineas,
time may be expe&ed for gaining from hence
a capital of 75 guineas, or that hall produce
three guineas per annum intereft ; and the
~ proper reverfionary annuity will be 16 gui-
neas; or fix guineas more than the proper
reverfionary annuity, did money admit of no
improvement (4)

- The

(4) The money accumulated will not be exaétly 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 equdl
chance ot 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 expectations of the joint lives. It will be lefs thaa
either of thele, for a reafon explained in note (K) at
the end of the next volume,.

() To thefe accounts may ‘be added the following
thort and eafy method of trying the fufficiency of all
fchemes of this kind.

In an adequate fcheme it can make no difference whe-
ther the annuitics themfelves are paid, or the value of
them in a fingle payment at the time they become duc.—:

Suppofle
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The preceding obfervations have gone on
the fuppofition, that the reverfionary annui-
ties are to be jfor /ife. 'What difference in
favdur of thefe focieties arifes from the cir-
cumftance, that the annuities are to be paid
only for widowhood, cannot be exaltly deter-
mined. Some judgment, however, may be
formed of it from what has been faid at the
conclufion of Queft. II. Were even one half
of the widows to marry, ftill the fchemes I

have

Suppofe then a fociety juft eftablithed, confifting of 600
members, all married men at the age of 40, cach of whom,
befides one payment in hand, is to make an annual pay-
ment of five guineas. Suppofe the age of their wives
394, and every widow to be entitled, on the day her
hufband dies, to. a life-annuity of 20/. the firft payment
to be made at the end of half a year.—Suppofc further,
that the fociety is to be kept up for cver to 600 members,
by admitting new ones at the age of 40, as old ones drop
off.—1In the firft year (according to T"ables V, VI, and
VII. in the next volume) twelve members, at leaft, will
die, and leave twelve widows, each intitled to 20/. per ann.
The value of fuch an annuity to commence at the end
of half a year, the age being 40, is 14} years purchafe,
by Mr. De Moivre's valuation of lives, (or Table I. in
_ the laft leaves of the next volume) reckoning intereft at 3%

per cent. T'he value, therefore, of 12 fuch annuities ; thatis,
the whole amount of the fums becoming payable during
the courfe of the firft year, is 3480/, —The annual contri-
bution is 600 times § guineas, or 3150/, and this, to-
gether 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 expence ot the fuppofed annuities,
the annual contribution of ¢ach member ought to have
been more than five guineas.

; . A proof
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have been confidering would probably be in-
fufficient. But, in the circumftances of thefe
focieties, it cannot be expeted, 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 profpeét or ability

of making competent provifions for their wi-

A proof of the fame nature with that here given may
be deduced, by confidering thefe focicties as bodies of -
men united for the purpofe of afluring 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 prebability that it will
become payable in the courfe of the year.—For inflance,
Let the member’s age, and alfo his wife’s, be 40. Let
the annuity be 20/ per ann. for life to commence at the
end of a year, or an annuity whofe prefent value is (rec-
koning intereft at 3L per cent.) 14 years purchafe; that
is, 286/ The probability that a perfon at the age of 40
will-die in a year, and that his wife of the fume age will
live a year; or, in other words, the probability, that
fuch 2 member will leave a widow in the courfe of the
year, is, by the Breflaw Oblervations, (o« Table V, next
volume) 2 multiplied by £35, or.0ig8. (Seep. 18, and
23). That is; there will be the odds of nearly 49 to 1,
againft fuch a2 member leaving a widow in the cour fe of the
year. The value of the aflurance, thercfore, is.0ig8, mul-
tiplied by 280, or the soth part of /.2¢c ; thatis, 5/ 11s.
—In the fame manner the value of a like aflurance for a
year at any other ages may be eafily caiculated. At the
age of 35, itis 5/. 75. At the age of 45, itis 6/ 75
The value, therefore, increafes continually with age; .
and, if given in an annual payment conftantly'the fame,
which is the cafe in thefe focicties, it ought to be greater
than the annnal payment due for one year at the com-
mencement of the affurance.

Five guineas per annum, therefore, is, demonfirably, an
infufficient pdyment from a married man for a lifc-an-
ruity of 20/. to his widow,~

: dows -
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dows in other ways. The widows left, there-
fore, will in.general be unprovided for, and,
bemg alfo left with families of children, it
is quite unreafonable to exped, - that any
onfiderable proportion thould marry. This
1s true of fuch as may happen to be left
young ; but when a fociety has fubfifted fome
time, the greater part will not be young when
left, and thefe, at the fame time that no ad-
vantage can be expected from their marrying,
will be in general the Aighef? annuitants, and,
therefore, the beavieff burdens.—Moreover,
the profpe& of the lofs of their annuities
will have a particular tendency to check mar-
riage among them.—For all thefe reafons it
feems to me likely, that the benefit,. which
thefe focieties will derive from marriages
among their annuitants, will not be very con-
fiderable; or at leaft not /& confiderable as to
be equal to the advantages I have allowed
them, by calculating on the fuppofitions, that
“the money they receive will be always improv-
ed perfectly, without Iofs or a'elay, at the rate of
4 per cent. compound intereft; that the pro-
babilities of life among males and females
are the fame, and all hufbands likewife of the
fame ages with their wives, and that confe-
quently -the maxsnum of widows on fuch fo-
cicties can amount to no more than half the
number of marriages (¢).—With refpeét to

the.

(a) Care fhould be taken in thefe focieties, not to
Judge of the proportion of widows that will marry, from
the
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the 1aft of thefe fuppofitions, it deferves to bé'
particularly obferved, that from accounts’
taken annually with great care in Scotland, it

appears, that the widows of the minifters and’

profeffors there (a), notwithftanding the dj-
minution occafioned by their marrying, do'
exceed confiderably half the number of mar-
riages. And certainly it would be unreafon-
able in thefe focieties not to reckon that the
fame will happen among them.—Indeed it
feems certain, that notwithftanding the ha-
zards that attend child-bearing, the proba-
bility, that the woman fhall furyive in mar-

the proportion that may happen to marry during their
firft years. For moft of the widows that will be left at
firft will be young; whereas the greater part will not be
young when they commence widowhood, after a fociety
has fubfited 30 or 40 years; and, thergfore, though ore
in three or four fhould marry at firft, -it will not be rea-
fonable to expeét, that half fo many fhould marry after
the affairs of the focicty become flationary. .
() The number of married minifters and profeflars,
for 17 ycars, from 1750 to 1766, was at a medium 667,
And from the enquiries that have been made it appears,
that from this wholc body near 4c0 widows conftantly
living are derived. ‘The medium of widows left an-
nually has, for the laft 36 years, been 195 ; and, for
10 years, ending in the year 1767, but nine ¢f thefe
had married.—Of the annuitants likewife {about 160 in
numoer) on the fund eftablithed among the Diflenters in
London, for relieving the widows of indigent minifters, it
Is found that few ever marry. See Chap. 2, Scé. 2. See
likewife the latter end of the 4th Effay ; and note (A) at
the end of the next volume. — In the Laudable Society
, during 19 years from 1761, the number of widows that
came upon the Society was 167 ; and of thefe only 1
bad married at Lady-day 1780. Fourteen had died.
Vor. 1. G riage,

~
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riage, and not the 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 chance of furvivorfhip
is 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 thefe focieties.
Some fuch expences there muft be, and fome
advantages fhould be always provided in or-
der to compenfate them. :

. There are in this kingdom many inftitu-
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
equally inadequate, having been formed juft
as fancy has ditated, without any knowledge
of the principles on which the values of re-

" . (@) Partly, as obferved in page 8, en account of the
greater mortality of males, but chiefly on account of the
excefs of age on the man’s fide.—The Laudable Society, for
‘feveral years after its inflitution, paid no regard to this
‘excefs of age ; and the allowance required.on this account
by the London Annuity Society was fo trifling as to deferve
Jno notice. g
. In March i780. 167 hufbands had died in the Landable
Society, and only 138 wives.
' i o verfionary
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verfionary annuities ought to be calculated.
The motives which influence the contrivers
of thefe inftitutions, may be /Jeudable ; but
they ought, I think, to have informed them-
felves 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 Society that;
if in 25 years, it fhall appear that there hag
been all along an annual {urplus in favour of
the focieties, it fhall be employed in either
raifing the annuitics, or in finking the annual
payments. Now, they may be affured, that
if, at the end of thefe periods, they fhould not
be poffefled of a confiderable furplus, the true
reafon will be, their having granted much
higher annuities than the annual contribu-=
tions are able permanently to fupport: For
it has been demonftrated, that the number
of annuitants, and confequently the amount of
the annual expences, will go on increafing for
a long courfe of years beyond thefe periods.
The effe@, therefore, of earrying into exe-
cution this regulation will be, precipitating
that bankruptcy which would have come too
foon 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 rules
bbllge them to preferve a conftant equality

Ga " between
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between their income and expences, by re-
ducing the annuities as there fhall be occafion.
And from hence it is inferred, that they can
never he in any danger of a bankruptcy.—
But 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 fo 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 fcheme is very defici-
ent, the firft annuitants_may, for 30 or 40
years, receive {o much more than they ought
to receive, as to leave little or nothing for'any
“who come after them. Deficient ﬁ:hcmcs.
therefore, are attended with particular in-
juftice ; and this injuftice will be the fame,
if, inftead of reducing the annuities, the annual
payments fhould be increafed ; for all the dif-
ference this can make will be, to caufe the
injuftice to fall on future contributors, inftead
of future annustants.

But what requires moft to be confidered
here is, that, after either the annuities have
been for fome time in a ftate of reduétion,
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 deﬁcxenuc; in

their
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their annual income, and a more rapid de-
fertion and decline, ’till a total diffolution
and bankruptcy take place.—This will be the
death of moft of the prefent Societies for pro-
viding for widows, if they continue to be en-
eouraged, and do not foon alter their plans :
And at that period the number of annuitants
will be greater than ever ; whofe annuities,
having no other fupport than the poor re-
mains of a ftock always infufficient, will be
foon left, without the poffibility of relief, to
lament that ignorance and credulity which
gave rife to thefe focieties, and which had
fo long fupported them. S
In the London Annuity Society, there is an
encouragement to batchelors and widowers to
join them, arifing from the additional an-
nuities to which they will be immediately
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 an-
nual contribution of five guineas at the age
of 24, will, fhould he live 11 years, and
marry a woman of the fame age at the end
of that time, entitle her immediately to 35/
er ann. during furvivorfhip, and to 41/. per
annum fhould he live four years after marry-

G 3 ings
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- ing, (intereft being at 4 per cent.) (a). In thig
particular cafe, therefore, a perfon will pay
nearly the true value of his expectation. But
all at all ages who marry, in lefs time than
11 years after admiffion, will pay lefs than
the value of their expectations.

SECT. I

Of the Affociation among the London Clergy,
* and the Minifters in Scotland, fer provzdmg
Annuities for their Widows ). -

N April, 176 5, the clergy within the bll]&
of mortalxty, and the county of Middlefex,

at a general meeting in Sion-College, agreed to .
form themfelves into a fociety for the fup-
port of their widows and orPhans. Many in

(a) The value of five gumeas per annum (firft payment
made immediately) for 11 years, fubject to failure fhould
a life now 24 fail ; and, after 11 years, for the jomt lives
of two perfons both 35, is, by the Table of London Ob-
Jervations, 1.69.3—By Dr. Halley’s Table, 1.76.44. —The
prefent value of 35/ per annum for life to the widow of a

- perfon now 24, fhould he live 11 years, and marry a wo-
man of the fame age with himfelf 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 Tablc of London
Obfervations, 1.69.36.—By Dr. Halley's Table, /. 76.03.

(8) This fection, as well as the former, muft be con-
fidered as written in 1773. Further accounts of thefe
inftitutions will be given in the fupplement to this
fcéhon.

this
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this refpe@able body may be capable of do-
ing, in a better manner, what I have attempted
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.
According to the printed articles, every
clergyman poffefled of any bencfice, lecture-
thip, or licenfed curacy, within the bills of
mortality and the county of Middlefex, who
fubfcribes annually one guinea, or two gui-
neas, or more, fhall entitle his widow to an
annuity ; or, if he leaves no widow, he thall .
entitle any fuch children as he fhall leave, to
the fame annuity for feven years as his wi-
dow would have had. And, in cafe a widow
poffefled of an annuity, fhould either dse or
marry before the lapfe of 10 years, from the
commencement of her annuity, fuch children
of her former hufband, as fhall be then alive,
are to be entitled to as many of the ten years
payments of the annuities as fhe thall 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 (hall be divided the firft
three years after the eftablithment of the fo-
ciety; half only the next four years ; and three _
fourths the next fiveyears; provided; however, v
. that in no one of thefe 12 years the dividend
G 4 - fhall
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{hall exceed 20/. to the widows and orphans
“of the clergy fubfcribing two guineas or more;
and 10/ to the widows and orphans of the
fubfcribers of one guinea. And, after the ex-
piration of 12 years, the whole amount of the
fubfcriptions, and of the iutereft of the capi-
tal ftock, is to be divided proportionably for
ever.—It is further provided, that every cler-
gyman who fhall be married, or have chil-
dren, at the time of his fubfcription, fhall pay
2 fine of two guineas towards a capital ftock,
if a fubfcriber of two guineas or more, and 40
years of age or upwards. If 5o 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
fhall afterwards marry, he fhall 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 admit-
ted members without the confent of a gene-
ral court, unlefs, within two years after be-
coming poflefled of any ecclefiaftical employ-
ment, 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. v
Let us fuppofe that all the clergy in Lon-
don and Midd/eféx came into this aﬁ'ociz;tion
rom



the London Clergy, &c. %

from the firft; and that one with another
they are fubfcribers 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, (fuppofing no allowance
to the children of any that die) ought not
to exceed 10 or 11 guineas at moft, and that,
befides the annual {ubfcriptions, there ought
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-
fcriptions and intereft fhall be divided the
firft 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 firft 12 years of the fcheme,
will be fo few, that it will not be pofiible,
during that time, that there fhould be occa-
» fion for dividing any proportions fo large of
the annual fubfcriptions 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,
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therefore, of dxvxdmg, after that time, the
whole amount of the annual fubfcriptions and
- intereft, will be a conftant yearly diminution
in the divid¢nds for near go years; and maks+
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 aﬁdc
At the time it was fettled it was, I find, fur-
ther agreed, that the annual fubfcriptions of -
the /aity, together with the intereft of their
beriefactions, unlefs otherwife directed by the
donors ; and the annual fubfcriptions of fuch
of the clergy as fhall fo dire@, fhall make 4
charitable fund to be applied to the relief of
the diftreffed widows or children of all the
clergy within the limits I have mentioned,
whether fubfcribers or not, provided that in
no one year of the firft twelve more than 20/,
be given out of the fund to any one family.—
This is an excellent defign ; and if the 'mo-
neyarifing from all the fubfcriptions 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 chamy

There is one more fchemc of particular
confequence, which I muft take notice of:
' I mean,
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I mean, that which is eftablithed by A& of
Parliament, among the minifters and pro-
feflors in Scotland, for making provifion for
‘their widows and orphans. The laft men-
tioned fcheme, and alfo feveral others of the
fame kind (#) in this kingdom, have been
formed on the model of this: and the fuc-
cefs with which it has been hitherto attended,
is one of the principal caufes to which
they have owed their rife. It is, therefore,
proper 1 thould give fome account of it; and
it will be fufficient with this view to men-
tion, ‘¢ that for an annual payment, which
¢ begun immediately, of fve guineas from
¢ 1011 contributors, 667 of whom are mar-
¢¢ ried perfons, befides a tax on weddings,
¢ producing about 142/. per ann. it entitles
f¢ every widow to an annuity of 20/. during
¢ widowhood, and .alfo every family of chil-
¢¢ dren that {hall be left by fuch members
¢ as die without leaving .widows, to 200/
This {cheme. contains-a variety of other par-
ticulars ; but this is its fubftance—It com-
menced on the 2g5th of March, 1744 ; and
from that time to the 22d of November,

(a) There is one among the Diffenting Minifters in
the countics of Chefler and Lancafler, and another among
the Diffenting Minifters in Cumberland, Northumberland,
Weftmoreland, and Durbam.—Even the Londen Annuity
Society, tho’ its plan is totally different, profefles to form
itfelf on the principles of the Scotch eftablifhment, and to,
gderive encouragement from it,

. 1779
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1770 (a), or in 26 years and near 8 months;
151 minifters and profeflors died, and left 1 51
families of children without widows; that
is, 5,66 fuch families were left annually;
and the annual difburfements to them have
thereforc been 1132/, Subtraét this fum
_from 5450/ the wﬁole annual income; and

- the remainder, or 43184 per ann. will be
the ftanding provifion far bearing the ex-
pence of all the annuitants poflible to be de-
rived from 667 marriages. Such an annual
payment, or 4.27 each from 1011 contri-
butors, is the fame with 6.55 each, from
667 contributors ; and, confequently, it ap-
pears, that in this eftablithment a contribu-

~ tion is received equivalent to an annual pay«
ment beginning immediately, of /. 6.55 fgoxn
every married man, in order to entitle his
widow to an annuity of 20/, during her wi-
dowhood.

In the Societies mentioned in the laft fec=
tion, annuities increafing from 20/ to 40/
are promifed to widows for an annual pay-
ment of only § guineas (4). And, in all
the focieties for the benefit of widows with
which I am acquainted, there is an equal or
a greater difproportion between the contribu-
tions received, and the annuities promifed.—

(a) In Nov, 1779, or 35 years and 8 months, 199
minifters and profeflors had died, and left 199 families of
children without widows ; that is §5.58 annually.

(5) See page 65. .

With
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With what ftrange rathnefs then has the
plan of this eftablithment been copied?
And how abfurdly have the focicties in this
kingdom pleaded it as a precedent which en-
courages and favours them ?—It would be
trifling to fay more on this fubje®.

It may be obferved that the annual income
for the fupport of this eftablithment, fup-
pofing it to have only the benefit of widows
in view, ought be / 7.19 per ann. from
every marriage, according to Queft. XIII.
p- 44. and /. 7.44 per ann. according to the
calculation in Note F, at the end of the next
volume. , C
~ Thefe determinations exceed the income
altually provided. But the excefles are by
no means confiderable enough, to afford any
certain reafon for concluding, that the fund
of this eftablithment will prove infufficient,
I was, however, once led to entertain {fome
doubts on this fubject. And in thefe doybts
I thought myfelf confirmed by obferving,
that, in the calculations (4) made at the
commencement of the fcheme, the number

(a) See Table Ill. in a book printed at Edinburgh in
1748, entitled, Calculations, with the principles and
data, on which they are inftituted,. relative to a late aét
of parliament, entitled, An A& for raifing and-eftablifbing
@ Fund, for a provifion for the widows and children of the
miniflers of the church, and of the heads, principals, and ma-
Sers of the univerfities of ScoTLAND ; fhewing the rifs
and progrefs of the Fund.

333
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333 was ftated, as the maximum of widows
living at one time, likely to come upon it,
or to be derived from 20 (2) widows left
annually ; and alfo, that 40 years was ftated
as the number of years neceffary to bring on
this maximum ; whereas I was {atisfied, that
the maximum of widows would not prove
much lefs than 400; nor the number of
years neceflary to bring it on, lefs than 60.—
In the former editions of this work, I gave
a diftin& account of this. 'But I have lately
received fuch information (4) as has con-
vinced me that my doubts have been in a
great meafure groundlefs. I have learnt, in

articular,. that there have beeén fevéral cal«
culations fubfequent to thofe I had feen ; and
that this eftablithment has énjoyed advantages
and provifions for its fupport which I was un-
acquainted with, and which give reafon for
‘expeting that it will indeed be able to bear
the expence of 400 annuitants, fhould fo
many come upon it. I fhould only tire moft
of ‘my readers, were I to enter into an ac-
- count of thefe advantages and provifions. It
will be of more importance to take this op-
portunity to obferve, that the probabilities of

(a) See the note A, among the notes at the end of the

Second Volume.— See likewife the note in p: 81.°
(8) 1 owe this information to the kind and véry obligs
ing candour of the reverend and ingenious Dr. Wiss
$TER; of Edinburgh: ~ T
’ - life
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life from which the determinations I have
mentioned are derived, though much lower
than the probabilities of life among the mi-
nifters and their wives in ScoTranp (d),
are yet fuch as give the values of reverfions
depending on furvivorthips among them too
. high.

In order to underftand thlS, it muft be -
- confidered, that the difference between the
' probablhtles of life in different fituations,
takes place much more in the firlt and mid-
dle than in the laft ftages of life ; and that the
effe&t of this muft be to irzcreajé the duration
of joint ltves, and at the fame time to Jffen the
duration of furvivor/bip in thofe fituations
which are moft favourable to health. " Or,
in other words, to render the duration of
marriage in fuch fituations, greater than it
would otherwife be in proportion to the du-_
ration of widowhood ; amf confequently, to
reduce the prefent value in annual payments
during marriage, of ‘any given' annuity pay-
able during widowhood. For inftance. Were
the probabxhtxcs of life among the minifters
and their wives in ScoTLAND the fame that
they are in Mr. De Mosvre’s hypothefis, or in
the Breflaw and NorthamptonTables of Obfer-
vation, the duration of marriages among them,

(d) More particular notice will be taken of this at the
-¢onclufion of the laft of the following Effays.

2 - ,, - taken
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taken one with another, could not be mote
than 19 years. The duration of widow-
hood would be 22 years, and the maximum
of widows living at one time derived from
667 marriages conftantly kept up, would be
confiderably more than 400.—Were the proa
babilities of life among them the fame that
they are in LoNDonN, the duration of mar-
riage would be fill /5, and the duration of
widowhood greater, and the maximum of
widows derived from 667 marriages, could
not be lefs than goo. But the fa& is, that
the duration of marriage among them is 22
 years nearly ; and that of widowhood about
20 years and a half (¢). And it appears alfo,
from accounts taken annually, that the num-
ber of widows living at one time, derived
from the whole body of minifters and pro-
feflors, does not exceed 400. It is, there-
fore, certain that a {inaller income muft be
fufficient for the fupport of this fcheme than
would be neceflary, according to the proba-
bilities of life in the Tables juft mentioned,
—And upon the whole ; after a careful re-
view of all the circumitances of this efta-
blithment in its prefent ftate, I am well fa;-

(2) See a note at the conclufion of the laft Effay ; and
alfo note F, at the end of the next volume.—The maxi-
mum of widows (fuppofed 395) divided by the number
left annually (or 19,%) gives 20}, the expetation of

widowhood. See page 81, and Note (A) at the end of
the next volume,

6  tisfied,
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tisfied that the fuccefs with which it has
been hitherto attended, is likely to contis
nue ; and that it will indeed ptove a pers
manent foundation of that affiftance to the
widow and fatherlefy which ‘is intended by
it.—Caution, however, and vigilance, will
for fome time be neceflary. Maiy more
years muft pafs before it can teceive a de~
cifive confirmation from experience. Events
have hitherto favoured it more than could
have been reafonably expected. ‘They may
perhaps hereafter try it; and deviations from
probability may arife, which cannot be now
forefeen.—But 1 ought fo afk pardon for
‘making thefe remarks. The venerable mi-
nifters and profeffors concerned will, I hope,
excufe me. They are eminently diftin-
guithed by their abilities and knowledge s
and can have little need of any information
which I am able to give them.

§ECT. ML

Of the beft Schemes for providing Annuities
: Jor Widows.

Nttitutions 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
Yout. 1. H 4 and
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- 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 chapter, will enable any one
to determine in all cales to what reverfion-
ary annuities any given payments entitle, ac-
cording to any given valaation of lives, or
rate of intereft. From Queft. VII. and VIIL.
in particular, it may be inferred that (intereft
being at 4 per cent. and the probabilities of
life as in the Breflaw, Norwich, and Northamp-
ton Tables) for an annual payment beginning
immediately of four guineas during marriage;
and alfo for a guinea and half in hand, on
account of each year that the age of the hufs
band exceeds the age of the wife; every mar-
ried man, under 40, might be entitled to an
annuity for his widow, during /Afe, of 5/ if
he lives a year, 10/ if he lives zbree years,
and 20/, if he lives feven years.

If fuch a fociety chufes, that thofe who
fhall happen to continue members the longeft
time, fhall be entitled to ftill greater an-
nuities, fix guineas, additional to all the other
payments at admiffion, would be the full
payment for an annuity of 25/. and 12 gui-
neas for an annuity of ol if a member
thould live 14 years.

All batchelors and widowers might be en~
couraged to join fuch a fociety, by admitting
them on the following terms.—Four guineas
to be¢ paid on admiflion, and zbree guineas

4 every

-
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&very 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 anauities to which fuch
members "would have been otherwife en-
titled.
~ For example. If they have been members
four years, or made five payments before
marriage; inftead of being entitled to life-an«
huities 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
annuities; be entitled to annuities of 15/,
20/. 30/l. 35/. and 4o0/.—In this cafe; the
contributions of fuch members as thould hap-
pen to defert, or die in celibacy, would be fo
much profit to the fociety; tending to give it
iore ftrength ‘and fecurity. \
This is one of the beft fchemes that I can
think of, or would chufe to recommend.
But in the following fcheme there is a
fimplicity and fairnefs which feem to give it
a particular preference. '
Every hufband, be his age what it will,
for a fingle payment at admiffion; of 15/
with 1/. 10s. added for every year that his
age cxceeds his wife’s, and an' annual pay-
"Ha - ment
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ment of /. during marriage, (the firft to
be made at the end of a year,) might en-
title his wife, thould he leave her a W1dow,
to an annuity of 10/. for her life, if he
lives one year ; 11/. if he lives zwo years;
12/, if he lives three years; and fo on; the
annuity to increafe continually at the rate
of 1/. for every year that the hufband lives
beyond one year.——Any addition to thefe
payments might entitle to a proportionable
addition to the annuity, and to its increafe.
——And fhould any hufband under 40 wifh
to fecure a {um for his children, provided he
thould leave no widow, he might for every
annual payment of nine fthillings, during
life, entitle them to 5o/, payable among
them at his death, whenever that fhall hap-
pen. Making all thefe payments guineas
inftead of pounds, might probably be fuffi- -
cient, if the number of fubfcribers is con=
fiderable, to defray the expences of manage-
ment,

There is one particular advantage which
focieties formed on plans of this kind would
enjoy (a).—Perfons who know themfelves
flleC& 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

VI(Ial) See another advantage mentioned under Queft.

from
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from them will be lefs than on any, other
flan. Were it not for this danger, the fol-
lowing plan might be recommended. '

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 fhould be made certain to his wife, pro-
vided rhe lives to the end of thefe periods,
though in the mean time his own life thould
fail.” The value of fuch annuities may be
computed by the rule in Queft. IX.

Suppofe, for inftance, the fcheme to be
«¢ that a wife fhall be intitled certainly to a .
¢ life-annuity of 20/. the firft payment of
¢¢ which thall be made at the end of 12 years,
e ﬁrovided the thould be then alive, and her

ufband 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 30/ ‘in all, on the fame
¢ terms, provided fhe thould live 16 years.’
—The value of fuch an expe&ation (intereft
being at 3 per cent. and the probabilities of life
_ as in the Northampton Table of Obfervations)
will be, in the moft convenient round fums,
fuppofing none admitted above 5o years of -
age, feven gumcas in annual payments to be
3 Contmued
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continued during marriage, and to begin im=
mediately ; befides four guineas in prefent
money for every year, as far as 1§ years, that
the hofband’s age exceeds the wife’s, if he is
between 40 and 50, and three guineas on the
fame account if he is under 40: Or, if the
whole value of the expeQation is given in
one prefent payment, 70/. added to a guinea
and half for every year that the hufband’s
age falls fhort of 50, befides the payment juft
mentioned on account of difparity of age.
The value of this expeltation at 4 per
¢ent. is fix guineas in 2nnual payments; be-
fides three guineas in prefent money, for
every year that the hufband’s age exceeds the
wife’s, if heis between 40 and 50; and two
guineas, if he is under go: Or, if the whole
value of the expectation is given in one pre-
fent payment, 56/. added to 1/. 5s. for every
year that.his age falls fhort of 50, befide
the payment laft mentioned on account o}
Incquality of age (a). |

(2) Suppofing 16 years the only term, the annuity
201/. and intereft at 4 per cent. the proper payments will
be nearly, in the cafe of equal ages and fingle payments,
461.—40l.—2g/. as the age of the man is 30, 40, or 50.
Or, in annual piyments, /.3.80.—1.3.66. — /.3.13.— Sup-
poling the woman’s age 10 years lefs than the man’s, the
fame values will be, in fingle payments /.58.92.—/.56.56.
-~ 1.53.66.— In annual payments /.4.63.—/.5.—1.5.41.—
It appears, therefore, that a fociety, fuppofing money.
improved at the rate of 4 per cent. might entitle all mar-
yied men indiferiminately, who are under 5o years of age,

. ’ v ta
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He that will give himfelf the trouble to
calculate, agreeably to the diretions in the

ueftions 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 defects in fome cafes being nearly
compenfated by the exceffés in others.

Thefe determinations are agreeable to the
probabilities of living in Dr. Halley's, as well
as the Northampton Table of Obfervations,
or Tables sth and 6th in the next volume.
Thefe Tables feem to give a proper medium
between the different values of fown and
country lives. In the country the probabilities
of living are much higher; but in London,
and prpbably in all gresz towns and fome

' jmaller ones, they are much lower.
It is proper to add, that, -according to
the values of lives deduced both from the
London and Dr. Halley's Table, and taking
intereft as low as 3 per cent. all women
whofe hufbands are under 5o years of age,
might be entitled to an annuity of 24/ dur-
ing /ife (the firlt payment to be made at the
end of the year in which they fhall be left
widows) for the fum of 100/. fuppofing 3/

to fuch an expe@ation as this for their wives, for either
60/. in one payment, or five guineas in -annual payments.
~—But equity requires, that different payments thould be
made according to the different comparztive ages of men

and their wives,
H 4 - additional
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additional given on account of every year
that they are younger than their hufbands.—
At 4 per cent. an annuity of 30/. might be
granted on the fame terms.

In the year 1690, the company of Mercers,
in London, adepted fuch a {cheme as that
laft mentioned. For 100/. in one prefent pay-
ment, they entitled every fubfcriber to a /fe-
;zrmuztjy for his widow of 30/ ; and this, at
that time, (when money bore 8 per cent. in-
tereft) was confiderably lefs than the value
of the money advanced, fuppofing men and
their wives of equal ages. As the intereft
of money funk, they funk alfo the annuity,
firft to 25/. and then to 20/. and 15/. But at
laft, after carrying on the fcheme for above
5o years, finding the burden of the annui-
1ants too heavy, and likely to go on increaf- -
ing, they were obliged to drop the fcheme
and to ftop payment. In a little time, how-
ever, by a parliamentary aid of 3oool. per
ann, they were reftored to a capacity of mak-
ing good all their engagements, and of pay-
ing their arrears,—Their faxlure, is, indeed,
much to be lamented; for, in confequencc
of it, the pubhc has loﬁ: the benefit of an
inftitution, that for many years promlfed,
the happieft effecs, by encouraging marriage,
and affording relief to indigence. The rapid
fall of the intereft of money ; their admit-
ting purcha{ers at too advanced ages ; and,
Pamcularly, their paymg no regard to- the

difference
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difference of age between hufbands and ‘their
wives, muft have contributed much to hurt
them. Some of the principal caufes, there~
fore, which have rendered them unfuccefs=
ful, may be now.avoided.

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 (a), it is not pofiible to
. determine what allowances onght to be made,
on account of the higher probabilities of life
among females than males. No prudence
can prevent all loffes 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 ot concealed dif-
orders, feel themfelves moft likely to want
the benefit they offer.

- The focieties, therefore, on which I have
remarked in the firft feGion of this chapter,
would have reafon to take warning from what
has happened to the Mercers Company, were
the {chemes on which they are formed per-
fectly unexceptionable. But I have demon-
ftrated that thefe fchemes are very defeltive ;
and that the longer they are carried on, the
more mifchief they muit produce. ’Tis vain
(as appears from Queft. Iil.) to form fuch

(a) This-defe& will, I hope, be in fome meafure re-
moved by the Obferyations and Tables in the next vo=

jume. .
eftablith»
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eftablithments with the expe&ation of feeing
their fate determined foon by experience. If
not more extravagant than any ignorance can
well make them, they will go on profpe-
roufly for 20 or 30 years; and, if at all to-
Yerable, they may fupport themfelves for 40
or 50 years ; and at laft end in diftrefs and
ruin. No  experiments, therefore, of this
fort thould be tried haftily, An unfuccefsful
experiment muft be produtive of very per-
nicious effe@ts. All inadequate {chemes lay
the foundation of prefent rgicf on future ca~
Jamity, and afford affiftance to a j{fw by dif-
appointing and opprefling multitudes. -

As the perfons who condu@ 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
fo 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 practicable
a retreat is rendered to a rational and equit-
able and permanent plan (¢). They fhould,
therefore, immedsately (b) cither reduce their

(a) See p. 83, 84. Se&.I.
() Thus; wis the London Annuity Society to make
their loweft annuity 50/, the next 20/ and the highefk
30/. they would probably be fafe. But, after proceeding
en their prefent plan fome years longer, fuch a reduétion
would by no means be fufficient.

{chemes,
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fchemes, or change them into one of thofe
which T have propofed. But, I am afraid,
this is not to be expected, The negle& 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 in vain; and that thofe who are to
come after them, muft be left to r#e the cone
fequences of their miftakes,

SUPPLEMENT fo the preceding Sections .
containing a further Account of the Societie
- Jfor the Benefit of Widows, '

Of the LoNDON ANNUITY SOCIETY.

Y N the firft Se@ion, the Reader has feen
on what very incompetent plans the twa
Societies, which are the fubje& of it, have
been formed. Some' changes have taken
place in them fince the laft edition of this
Treatife, of which it is neceffary I fhould
here take notice. 4
The LonpoN ANNUITY Society, confift-
jng in January 1781 of 326 members, hag
fo far reformed its plan, as to be now in lit=
tle danger. Befides ordering a compenfation
for difference of age between hufbands and
~ yives, it determined, in 1774, not to engage
- tg
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to'pay a higher annuity than 20/, to widows
if their hufbands had lived a year after ad-
miffion, for a contribution of 10 guineas in
hand, and five guineas per ann. afterwards.
At the fame time, however, room was left
- for expecting that fome additional annuities
might be pald to the widows of fuch mem-
bers as fhould furvive 15 years in the So-
ciety ; but what the additions thould be, was
left to be determined at the end of 135 years
from the eftablithment of the Society. Ac-
cordingly, laft year fome able judges were
confulted ; and, if I am rightly informed,
the refult has been, that the Society has
agreed to promife for the fame contribu-
tions an addition to the 20/. annuity juft
mentioned, of 4/. per ann. to widows, if
their hufbands have been members 15 years

or’ more.
. He that will conﬁdcr the demontftrations
in the Firft Secion of this Chapter, or com-
pute agreeably to any table of the decre-
ments of life by the Rule in Queft, X. may
aflure himfelf, that a contribution of ten
gumeas in immediate payment and five guineas
every year after the firft, s fcarcely a fuffi-
cxcnt fupport for an annuity of 20/. dur-
ing life to widows, fuppofing hufbands and
wives of the fame ages, and money im-
'Proved at an intereft of 4 per cent.—But
money may be now improved at a higher
jntereft. Some advantages alfo muft be
| : derived
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derived from making the annuities payable
for widowhood only ; and on thefe accounts,
fuch a contribution may fafely enough be
reckoned a proper payment for an annuity
of 20/. as itis offered by this Society. But
it cannot, without danger, offer more ; par-
ticularly, as it is certain, that the lives
of women in general, and more efpecially
of women in the advanced ftages of life,
are more durable than the lives of males.

The additional annuity, however, not be-
ing of more value than about three guineas
and a half in a fingle payment at entrance,
the Society may poffibly find itfelf capable
of paying it, provided the contributions for
fupporting the {cheme (namely ten guineas
at entrance and five guineas per ann. from
every member, befides a juft compenfation
for the excefs of his age above that of his
wife) are not loaded with any of the ex-
pences of management.

Further Account of the Laudable Society for
the Benefit of Widows,  See the Firft
. Section.

—JYHIS Society affords a melancholy
) I proof of the pernicious tendency of
that difpofition to form annuity focieties
which prevailed fome time ago.—In con-
fequence of a petition to Parliament in 1774,

' from



110 Furtber Account of the Ladablé
from many of the moft refpeGtable members;
it reformed its plan ; but no arguments could
engage the majority of the members to con-
fent to a reformation which was likely to
be attended with any other effe& than an
-increafe of calamity by poftponing it. For
thirteen years from the time of its eftablith-
ment, it had overlooked the differences of
- age between men and their wives, and goné
upon the plan mentioned in page 64.—In
1774, a compenfation for the wife’s infe<
riority of age was ordered to be paid by
all 7ew members, and at the fame time the
following plan agreed to.—For an annual
payment ofP five guineas, the firft to be made
aymmediately, every widow was entitled to
an annuity during widowhood of

" 10/, if her hufband had

been admitted

; 2 years and a day

X 55. ‘i. —_ — 3 years
20/. i -— —

25/ if — — 8
3ol. if — — 11

35/ if — — 13

40/. i/f — — 1§

Any one who will calculate by the rule i
Queft. VIII. will find that the annual pay<
ment neceflary to fupport thefe annuities is
nearly, by Dr. Halley’s Table of Obferva= -
tions, 7/. fuppofing equality of age be-
tween hufbands and wives, money improved

' at
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at 4 per cent. and the mean age of admiffion
thirty-feven. This change, therefore, did
not deferve the name of a reformation ; and
an attention to the following account will
fhew, that inftead of doing good, it has in
fa& only prolonged the exiftence of the So-
ciety to do mifchief.

From the eftablithment of the Society in .
1761 to 1772, it had increafed to 700 mem-
bers ; but in April 1780, it had gradually
funk by deaths and defertions to §50.—The
whole number of widows which had come
on the Society was then 168, of whom 84
" had come upon it in fix years from 1774 to"
1779 () 3 that is, fourteen annually. Thsr-
teen had died and jfourfeen had married,
which had left 141 annuitants, the claims
of 133 of whom amounted then to 3,310/
per ann. 'The claims of the remaining eight,
reckoned at 30/ per ann. each, will make
240/, per ann. ; and the expences of manage-
ment, (or 300/. per ann. nearly,) added to
thefe fums, will make the whole anpual ex-
pence of the Society in April 1780, 3,850/
——1Its income, confifting of the intereft
of 49,090/. three per cent. ftock, and the
fubfcriptions of 550 members at five guineas
each, amounted at the fame time to 4,360/
leaving a favourable balance of only 480/ —

(4) In 3780 fourteen more widows came wupon the
SOCiCty- )

Suppofing
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Suppofing the Society to preferve its pres
fent number of members, and the number
of annuitants to increafe for fix years to
come only at the rate of ten annually, its
expence at the end of the prefent year, or
the beginning of the next, will be equal to
its income ; and afterwards it will find it-
felf under the neceflity of having recourfe
to one of the three following expedients.
It will be obliged either to run into its ca«
pital, or to increafe its contributions, or re-
duce the annuities.—The confequence of
the firt of thefe expedients will be, that

the capital of the Society will be foon con= -
fumed, and the annuitants left without fup-
port.—The confequence of  the fecond will
be, that the contributions will be increafing
every year till, in 10 or 12 years, they are
doubled, and at laft almoft ¢ripled.—The con«
fequence of the /g# will be, that the an-
nuities will fink every year till they come to
be lefs than half the annuities promifed (a).
Such are the affairs of this infatuated So-
‘ciety, nor is it eafy to apply any remedy to
them ; for in confequence of going on too
long with an infufficient fcheme, the So-
ciety has large payments to make in order
to compenfate paft deficiencies; and a
fcheme at firft adequate would now prove

(a) The annuitants (fhould the number of members
continue what it is) cannot increafe to much lefs than
double their number laft year.
‘ inadequate.
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inadequate.—For example. (Suppofing a juft
allowance required for the wife’s inferiority
of age) an annual payment of feven gui-
neas from every member, begun in 1772,
when the number of widows was only 42,
would probably have been fufficient to fup-
port the reformed fcheme mentioned in the
laft page; but now an annual payment of
nine guineas from the prefent members,
and of feven from all fuzure members, would
fcarcely be fufficient. v

In fuch circumftanees it feems beft to
break up, and to divide the prefent capital,
as far as it will go, among the annuitants.
Should this be done, the annuitants will
indeed be great fufferers ; for, fo miferably
circumftanced is the Society, that its whole
ftock will not pay much more than 4alf (a) the
value of the annuities.  But this only fetsin .
a ftronger light the neceflity of an immediate
diffolution : I fay smmediate ; for the annui-
tants are increafing faft, together with the me=
- dium of the annuities due to them; and there<
fore the confequenee of delay muft be, ex-
tending greater fufferings to greater numbers.

() The mean age of the widows now on the Society is
hot probably more than 42 or 43. The value of annui=
ties payable half-yearly during the lives of wothen at this
age, is not really fo little as 13 years purchafe, reckening
intereft at 4 per cent.  Suppofing therefore the Society to
break up fome time or other before the end of this year
(1781), and the number of widows then upon it 154, the
value of theit annuities, at 330/ each, will be 53,900/

of which their ftock, at its prefent price, will not pay
o much as 28,000/,

VOL. I' I B PO SIT"
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POSTSCRIPT.
_SINCE the preceding account was writ-

ten, this Society, eonvinced at laft of -
its miftakes, has refolved to reduce the an-
nuities of fuch widows as became 'claimants
before the alteration in 1774, 35 per cent.
and the annuities of all the other widows
who are now claimants, 20 per cent. It was
" alfo refolved by two general courts, that the
annual | payments fhould be increafed from
five to fix guineas. But this refolution was
revoked by the general court in July laft;
and a refolution f{ubftituted in its room to
change the plan defcribed in p. 110, into
one which makes its neceflary that,a mem-
ber thould have been admitted 3 years to en-
title his widow to an annuity of 10/ and
7 years to entitle her to 20/.; and 13 and
20 years to entitle her to 30/. and g0/ ——
Poflibly this refolution, like the former, will
- be retracted by fome future general court.
Should it be confirmed, it will, in conjunc-
tion with the reduction juft mentioned of
the annuities payable to prefent claimants,
conftitute a reformation which ({fuppofing
the funds of the Society not encumbered
‘with any expences of management) might
have been mearly fuflicient ten or rwelve years
ago to fave the Society. ‘But it is far from
being {ufficient mow——The redution of
the annuities payable to prefent claimants is
too little. It fhould have been extended to

2 4 the
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the widotws of the old membets now livingy
ahd the new plan reftricted to meémbers lazely
admitted, and to jfutare methbers; and a
compenfatiod for paft over-payments to wi<
dows fhould havc been provided:

Further Accoint §f rhe Aflocidtion among
the London and Mlddlcfcx Clergy, and
of the Eﬂ:abhfhment among thé Minifters
and Profeflors m Scotland.

THE Cletgy of London 4nd Mldd]CE}C

agreed, in 1775; to new rules and
otders, by which fuch fines were required
(on account of a fubfcriber’s exceeding the
age of 40, and being older’than his wifc)
and fuch reductions made in the annuities
as would probably have rendered the con+
tributions adequate to the expenees of the
aflociation. But the event has been, that in
- confequence of this neceflary reformation,
the Aflociation has dwindled, and is now
funk fo low as not to be likely to fubﬁﬂ:
much longer.

On the contrary. The e{’cabh(hment among
the minifters and profeffors in Scotland has .
grofpered to a degree which gives teafon to

clieve that it caniot fail to anfwer the
hopes of thie venerable body interefted in-it.

. This has been owing chiefly to the great

ability and faithful zeal of the Rev. Dr,
Webfter, its founder and conductot. ~To -

the account already given of it in the Second
12 Section,
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Section, I will take this opportumty to add
the following particulars.
-~ Dr. Webfter; (having, when the plan wag
firft formed 38 years ago, mo certain dsta
to go upon,) aflumed 52 as the medium age
at which the widows of minifters would
commence annuitants. By calculating on
this fuppofition, and taking the chances of
life as they are in Dr. Halley's Table, he
found that the number of annuitants on the
fcheme at Lady-day 1780 would be 3ro.
—The fact is, that they were then 304 ;
and that confequently there was, even in this
way of calculating,” a difference of fix in fa-
vour of the funds which fupport the fcheme.
Since the eftablithment of the fcheme
it has been difcovered, that the medium age
juft mentioned does not probably exceed 47-
Dr. Webfter, therefore, fome years ago, in
order to put the fcheme to a feverer trial,
~ inftituted a new calculation, on the fuppoﬁ-
tion that the medium age is no more than
44, and found that on this {uppofition the
number of annuitants at Whitfuntide 1780
would be 328. This has made a flill greater
difference in favour of the eftablithment,
and gives a very encouraging profpedt of its
ftability ; a fufficient income having been
in reality provided for bearing the ex-
pences, had the annuitants increafed as in
this laft calculation.
- Had 52 been the mean age of the widows
when they commence fuch, the maximum of
4 ' ‘widows
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widows living at one time derived from 20
left annually, would be 334, according to
Dr. Halley’s Table ; but fuppofing it no more
than 44, this maximum would exceed 400 ;
and the enquiries which have been made,
give reafon to expe& that it will not fall
much fhort of this number. Dr. Webfter,
therefore, has in his laft calculations, rec-

koned upon the increafe of the annuitants to. .

this number; and for this reafon, and to fe-
cure more certainly the Eﬁabl:fhmcnt, a' new
act of parliament was procured in 1779, by
which, among other new provifions, it was
ordered, that the increafe of the capital (then
amounting to 75,088/.) thould not be dif-
continued till it rofe to 100,000/.——This
capital, joined to the annual contributions,
will probably be an ample fupport to the
Eftablithment, fhould the number of annui-
tants (which will go on to increafe for near
forty years more) become at laft go00.
Clrcumfpe&non and caution, however, con-
tinue to be neceflary, becaufe ftill unfavour-
able events may arife, which no human wif-
dom can forefee.

Having beftowed a good deal of attention
on this inftitution, I cannot take leave of it
without con%ratulating’ Dr. Webfter on his
happinefs. By being the founder of this
fcheme, and by the care with which he has
watched its progre(s, and conducted it to
its prefent ftate of maturity, he has entitled
himfelf to the bleflings of many indigent

3 widows
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widows and orphans, and made it 1mpoﬁib]g
that he fhould be ever remembered in the
church of Scotland without grantudc and
refpe&

It is much to be w1fhcd that ipftitu-
tions of the fame kind, could be eftablith-
ed in England. Some efforts have been
made to fhlS purpofc The reverend and
ingenious Mr. Gandy of Plymouth, hav-
1ng with much labour and ability prcpared
a plan of this kind, endeavoured in 1774
and 1775 to get it cﬁablnfhed in the diocefe
,pf Exeter. Had he fucceeded, the beneﬁts,
arifing from it would have become in a lit-
tle time very con{picuqus, and ap example
would have been 'given which would per-
- haps have been folf wed in other diocefes.
But he did not meet with fufficient encou-
ragement, and the fcheme was given up.—
Being unwilling that the time and paing
which were employed in digefting and cal-
gulating the tables for this fcheme fhould be
entirely loft; I have inferted fome’ of the
principal of them among the Tables in the
next volume.- The Rev. Mr, Grant, of
Henley upon: Thames, has been alfo lately
engaged in folliciting encouragement to 3
fimilar fcheme; and I heartily with him
the fuccefs his benevolence and abilities dew

ferve.

Account
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Hccount of a Scheme effablifbed among the
_ Eaft-India Commanders.

TH E Egff-India Commanders fix years
ago entered into an aflociation for
the purpofe of providing for their nominees,
and did me the honour to defire I would
recommend a fcheme to them. They ap-
proved the following, and have adopted
it.——Every member is entitled to 500/
payable at his death to his »ominee, in con-
fideration of 5o/, at admifflion, and elevern
annual payments of 25/, the firft to be made
at the beginning of the fecond year, and
the right to every payment to depend on the
continuance of the life of the fubfcriber.
'No fubferibers muft be admitted whofe ages
are not lefs than 50; and their mean ages are
reckoned at 4o.
In calculating this fcheme, intereft was
reckoned at 31 per cent. (a); but a much

(2) The value, by Table VI. in the next volume,
reckoning intercft at 3} per cent. of an annuity for eleven
years, on a life aged 40, firft payment to be made at the
end of a year, is by Queft. VI. Chap. I. 7.895. — The
aunuity, therefore, being 25/. its value is 197/, to which
sol. (the firft payment) added makes 247/ ; which is
alfo, by Queft. X. the value, reckoning the fame intereft,
of 500/, payabie at the death of a perfon aged 40.—The
fame contributions, fuppofing money improved at § per
¢cent. would entitle a nominee to 600/. .

I4 higher
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higher improvement has for fome years been
made of money, and the fcheme has efcaped
the danger of being too much loaded in its
infancy. Iam fatisfied, therefore, that with-
out altering the contributions, the fum pay-
able to nominees may with perfe& fafety be -
increafed to 550/ Indeed, I fhould be in -
no pain were it even advanced to 6oo/. pro-
vided only the contributions were made in
 guineas, inftead of pounds, and all favings
made to accumulate in the fhort annuity for
27 years from Chriftmas laft.—~—The pro-
grefs of fuch an affociation will be as fol-
lows.—Suppofe it to confift of 46 members,
kept up from year to year by admitting, as
old members die off, new ones at the mean
age of g4o0. At firft, according to Mr. De
Moivre’s hypothefis, only one member will
die annually ; but, after a certain period,
two will die annually, During this interval
there will be favings which will raife a ftock;
the intereflt of which, when added to the
.annual centributions, will be juft fufficient,
when two members come to die annually,
to pay two claims.—Suppofing each claim
550/. the expence of the' aflociation, whep
greatg/l,, will be 1100/, per ann. The con-
tributions at that period will be firft, 5ol
each (or 100/, in all) from two zew mem-
bers admitted eyery year ; and 25/, each

(or
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{or 450/ in all) from 18 * otber mem-
bers who had not been admitted more than
eleven years. The remainder (or 550/.) ne-
ceflary to make up 11rool. per ann. will be
‘the intereft of the capital, which, therefore,
if lodged in the three per cents, muft be
18,333/, When, therefore, any fuch aflo-
ciation confifting of 46 members has raifed
this ftock; or, if it confifts of any other
number of members, when it has raifed a
ftock in the fame proportion to -it, that the
ftanding number of members bears to 46,
it will become a reafonable objet of con-
fideration whether-the increafe of its ftock
-thould not be difcontinued, and all fubfe-
‘quent favings, thould any arife, be employed
in either leflening .the contributions or in-
. ¢reafing the claims, :

SECT., 1V,

\

Account of fome foreign Infiitutions for the
Benefit of Widows. :

this Treatife, I took notice of an in-

}N the Preface to the firft edition of
itution for the fale of annuities payable on

* Out of a body of new members derived from two
admitted every year at 40 for 11 years, it may be ex-
peted that two will dic before the.¢nd of the r1th
year. '

{urvivor-
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Aurvivorthip, eftablithed at Am/fterdam, which
feemed to be then much encouraged, and
_into which, I had been informed, many had
entered from different parts of Eura;ve This
was fo wretched a deception that it was im-
ppﬁiblc it fhould long ftand its ground ; and
I am told that it now exifts no more. I
have, therefore, expunged the notice I took
of it in that Preface; and I will not here
give any further account of it.

In 1739, an inftitution was eftablithed in
Denmark under the patronage and guaranty-
thip of the King of Denmark, which, with-
out regarding ages, promifed penfions to
widows at the rate of 4o rixdollars per ann.
for life, from the commencement of widow-
hood, for every prefent payment of 110 rix-
dollars. This being lefs than the true va-
lue of fuch penfions, the fate of this fcheme
has been the fame with that of the Mercers
Company mentioned in page 104. At the
end of the year 1778, its whole fund was
exhaufted, and the King of Denmark found
himfelf burdened with the fupport of 700
widows, and an obligation to fupport as
many more as would be derived from 1500
.marriages then remaining undiffolved.

., At Bremen, an inftitution was eftablithed
in 1760, which promifed annuities to wi-
dows for a payment at admiffion of a fum
equal to one yearly payment of the annuity
Pdrchafcd, and an annual contribution dur-

in&
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jng marriage of 15 per cent. (or a little more
than a-7th) of the annuity. Thefe pay-
ments are not much more than half the pro-
ér compenfation for the annuities. The
condu&ors of the {cheme have therefore
been obliged to reduce the annuities 10 per
cent.; and they will fogn be obliged to re-
duce them much more, ,
The ftates of the dutchy of Calenberg, of
- which Hanover is the capital, eftablithed in
. 1767 alike fcheme, but on terms ftill more
deficient ; for, though it differed from the
two former fchemes in paying a regard to
the ages of married perfons, yet notwith-
ftanding feveral augmentations, the contri-
butions required by it did not two years ago
come up to half the value of the annuities.
Great numbers, influenced probably by the
Jownefs of the terms and the authority of the
ftates, have been induced to encourage this
inftitution. In 1779, it had annuities to
pay to 6oo widows, and confifted of no lefs
than 3800 members or fubfcribers whofe
widows would be entitled to annuities. In
confequence of a rapid increafe, its infuffi-
ciency was not then become palpable enough
to force either a diffolution, or a timely and
effeGtual reformation. It was, therefore,
likely to lay the foundation of great confufion
and diftrefs.
-There ar¢ probably many other foreign
bubbles of this kind, of which I have no
knowledge.
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knowledge. The information which has
enabled me to give this account I owe to
Mr. OebER of Oldenburg; and it is with
particular fatisfaction, that I can from him
on this occafion add an account of one fo-
reign inftitution for the benefit of widows
which is founded on juft principles, and
likely to be productive of great good.—The
plan of this inftitution has been formed and
the calculations for fettling its terms have
been made by Mr. Oeder, who appears in-
deed to poffefs an acquaintance with this
fubje&t fo extenfive and correct as to be. per-
fe¢tly qualified for fuch an office.——This
inftitution is intended only for the benefit of
the inhabitants of the diocefs of Ludec and
the dutchy of Oldenburg ; and the fovereign
of this ftate has himfelf given it the fanc-
tion of a ftatute, and guarantied to his {ub-
je&ts the advantages it promifes. At prices:
deduced by calculations' at 4 per cent. from
Mr. Sufmilch’s Table of Obfervations, (fee
the Tables in the next volume,) and agreeing
nearly with the prices deduced by the rules
in Queft. I. and IV. from the Northampton
Table, (or Table VL. in the next volume ;)
it offers to a married man any annuity for
his widow not exceeding 5oo rixdollars, (or
about 88/, per ann.) (&) payable for life; but
with a power referved to the hufband of di-
recting that it fhall be applied to the fupport

(a) Six German rixdollars make about a guinea.

of
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of his children in cafe his widow fhould
marry. ‘ X

This inftitution farther enables a parent to
provide for his children annuities, (not ex-
ceeding gco rixdollars) payable to them in
the event of their furvivorfhip, till they are
2§ years-of age. .

For example. To a hufband, aged 35,
this inftitution promifes a life annuity of 10/,
payable to his widow, for either an annual
payment of 2/, 15s.—3/. 15.—3/. 75. 44y
&c. or a fingle prefent payment of 31/, 7s.
3d—36/ 6s.—41/. 65, &c. according a§
he is of the fame age with his wife, or g,
10, &c. years older. o ,

And if he wifhes to make a provifion for
any of his children, provided he fhould leave
them orphans under age, he may pucchafe
annuities payable to them from the time

they fhall happen to furvive till they are
' 25 years of age, at the rate of an annuity
- of 10/, for every annual payment during the
joint lives, of 1/ 17s. 4d.—1/l 145.—
1/. 75. 4d. or a fingle payment of 19/, 14s.
- —18/ 125, 9d.—12/. 75. according as the
child’s age is two, five or ten (&) years.—

(a) Tt is obvious that the values in this cafe for every
annuity of 1/. are, in a fingle payment, the excefs of the
value of the life of the child for as many years as his age
is lefs than 25, above the value of the joint lives for the
fame time found by the Scholium to Queft. VI; and, in
annual payments beginning immediately, the Quotiont arif-
ing from dividing the Engle payment by the value juft
mentioned of the joint lives, with unity added.

- , Thefe
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Thefe values are greater or lefs as the age of
the parent is greater or lefs; and all the

rices of fuch annuities, and alfo of an-
nuities for widows, are fpecified in Tables,
for all'ages and all differences of ages.

" The fufficiency of the receipts to anfwer
the expences in this- inftitution, as far as
it provides annuities for widows, has been

roved by Mr. Oeder in the cleareft manner

rom accounts which have been colle@ed in

the dutchy of Oldenburgh of the duration of
123 marriages, and compared with ac-
counts of the duration of the widowhoods
derived from thefe marriages.——One cir=
cumftance in thefe accounts deferves parti«
cular notice. \

~ The ages of the men, one with another,
when the marriages juft mentioned commenc-
ed, was 32} years; of the-women, 28 years.
,The men lived after marrying 274 years;
the women, 31 years and nine tenths. The
former, according to Mr. Sufmilch’s Table,
(and alo nearly according to the Nortbamp-
ton Table of Obfervations,) fhould have
lived only 27 years and one tenth; and the
latter, 29 years and eight tenths. The
former, therefore, having exceeded the du-
ration of life exhibited in the Tables only
Jix tenths of a year, but the latter having ex-
ceeded it above rwo years, it follows thag
women, notwithftanding the hazards of the
critical periods and of childbearing, live
longer than men.

o |
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I will add, that by examining 154 of thefe
~ marriages, I find their duration to have
been, one with another, 21 years and a
quarter, and the duration of the furvivorfhip
of the widows derived from them, 19 years.
Had Mr. De Mosvre's hypothefis of an equal
decrement of life been juft, the latter would
have been longer than the former. The
reafon why the contrary happens has been
given in p. 95, &c.

In thefe marriages (if I may judge from
examining only 140 of them) four widows
were left to three widowers, which fhews a
chance of furvivorthip i favour of the
wife in marriage, greater than could have
taken place, had there been no other reafon
for it than inferiority of age.

At Hamburgh, an annuity {cheme has been
lately eftablithed of a more comprehenfive
nature than any of the fchemes which have -
been hitherto mentioned ; but the account
of it will be more properly given at the con-
clufion of the laft Section of this Chapter.

SECT. V.

Of Schemes for providing Annuities for Old
Age. .

General difpofition has lately thewn it-

felf, to encourage fchemes for grant-

ing annuities to perfons in the latter ftages of
life;
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life ; and this has occafioned the 6th (@eﬁion
in the former chapter; and, as a further
and more particular direCtion in cafes of this
kind, I have thought it neceffary here to give
the following Table.

Valuesof 1/, per| Values in ome

Values in anni-
ann. for life, af- | prefent payment,

al payments, *till )
ter 50, to per-|interett 4 per| Intereft |j 50, to begin at!. Intereft

f.ns whofe ages|cent, 3 per cent. || theendofayear,| 3 ter cents
are ~ intereft 4 percr.

10 1.235 |2.015| .0789 | .113
15 1.583 | 2.444 || .106 .146
- 20 2.028 |2.989 | .146 | .193
23 2.594 | 3-644| .203 -259
30 3.369 | 4.508 || .297 | .3006
35 | 4446 |5.667 | .466 | .559
40 5.953 |7.232| .822 950

Values of the Values in annu-

fame annuity, al payments ¢t}
after 53, to ages 11

30 | 2.114 |2.937| -197 21F
35 2.722 | 3.632{| .241 | .297
40 |.3.732 | 4708 || .394 | .404
45 5.088 | 6.115]| .703 803

Values of the
fame annwity,
atter 6o, to ages

Valuesin annu-
al payments till
6o.

35 | 1.667 |2.290|l .135 | .168

40 | 2.234 | 2.923| .203 245

45 | 3.043 |3.811 327 -384

50 4.255 | 5.001 || .600 679
The numbers in the 2d and 3d celumns
of this Table, multiplied by any annuity,
will give the value of that annuity in a fingle
. payment,
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payment, to be enjoyed for life, by the ages °
correfponding to thofe numbers in the Yirft
column, after the age at the head of that
column.—And in the fame manner; the
numbers in the 4th and sth columns will
give the values in annual payments.—Thus :.
The value of 44/. per annum, to be enjoyed'
for life, after 50, by a perfon now 40, (inte-
reft at 4 per cent.) is §.95, multiplied by 44,
or /.261.9, in a fingle 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 admiffion-money ; {ay ; ¢ As the va-
¢ lue of the given annusty in a fingle payment,
‘¢ (found in the way juft mentioned) is to the
“« given entrance-money ; f{o is its value in an-
¢ nual payments, to a fourth proportional ;
¢¢ which, fubtracted from the value in annual
““ payments, the remainder will be the annual
¢ payment due, over and above the given
¢ entrance-money.” |

ExamMPLE,

Suppofe a perfon now 40, to be willing 'to
pay 2o00/. entrance-money, bzfides fuch an
annual payment for 10 years as fhall, toge-
ther with his entrance-money, be fufficient
to entitle him to a life-annuity of 44/. afte®
50. What ought the annual payment to be?

Vor.I. K " AN-
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4 . ANSWER.

. L.8.55.—For, /261.9, is to 200/ as
l. 36.16, to /.27.63 ; which, fubtra&ted from
/.36.16, the remainder is 4 8.535.

This Table has been calculated frons
the probabilities of living in Table V.
"at the beginning of the next volume, and
Mr. De Mosvre's valuation of lives. —
The probabilities of life ameng the in-
habitants of London, are (as 1 have often
had occafion to obferve) much lower than
amhong the generality of mankind ; and the
values in 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 profizs to balance kgffes and

expences.

There have lately been eftablithed, in
London, feveral fokieties 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 terms of admiffion into thefe focie-
ties, as given in their printed 4bfrafts and
Tables, muft be furprifed and thocked, They

4 - Lare
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- gre 4ll impofitions on the public, proceeding
from ignorance, and encouraged by credulity
and folly.

It has been thewn ; that the proper pay-
ment, (allowing compound intéreft at 4 per
cent.) for an annuity of 44 /. to be enjoyed by
a perfon now 4o, for what may happen to*
remain of his. life after 5o, is 200/. in admif~

Son-money ; befides /.8.55, or 8/. 115, 1in an=
nual payments ’till he attains 50, the firft
of thefe payments to be made at the end of
‘a year.—The conditions of obtaining this
annuity, aecording to the prefent Tables of
the Laudable Society of Annustants (a) for the
Benefit of Age, confifting of about 1300 mems=
bers, are (a) 76/. 17s. in admiffion-money ; and
6/. 145. in annual payments.—According ta
- the Tables of the fociety of London Annuitants
Jor the Bénefit of Age, the conditions of ob-

- taining the fame annuity are 30/. in admiffion+
money, and 10/. ih annual payments.~~The
Egquitable Society of Annuitants requires for-
the fame annuity 38/, 10s. in admiffion-money,
and 13/, in annual payments. The true value
is, over and above the admiffion-money juft,
mentioned, an annual payment of 30l 17s.
(intereft reckoned at 4 per cent.) of an annual

. payment of 36/, 15s5. (intereft reckoned at 3
per cent.}—«The London Union Society for the

(2) The firft members of this Society have paid no
admiffion-money ; and are now expelting 44/. per ann.
for contributions which do not entitle them, one with
another, to 10/. per ann.

Ka2a comforf



Y32 Of Schemes for providing
comfortable fupport of aged members promifes
‘an annuity of nolefs than 5o guineas for life,
after 50, to a perfon now 40, for 40/. 10+.
admiffion-money, and 7/. in annual pay-
ments.

The Amicable Society of Annuitants for the
benefit of age, promifes an annuity of 26/. per
annum, for life, to a pcrfon now 4o, after at-
taining 5o, for 28/ 16s. in admiffion-money,.
and 6/. in annual payments.—The true value
of this annuity is 28/ 16s. in admiffion-mo-
ney, and 17 /. 8. in annual payments, (intereft
fuppofed at 4 per cent.) ; or the fame fum in
admiffion-money, and 20/, 18s. in annual pay-
ments, intereft fuppofed at 3 per cent.

The Provident Society for the benefit of age,
Conﬁﬁlng of 1280 members, promifes an an-
nuity of 25/ to a perfon now 4o, after the
age of 5o, for 34 guineas in admiffion-.
money, and ecight guineas in annual pay-
ments.- The true value is, 34 guineas in ad-
miffion-money,and 1 5/, 125. in annual payments,
sntereft at 4 per cent. ; or, t the fame  fum in
admiffion-money, and 19/. in annual payments,'
intereft being at 3 per cent. (a).

But I will not tire the reader, by gomg, in’
this manner, thro’ the {chemes of all thefe fo-

- (a) The account here given of the terms on which a
perfon whefe age is 40, is admitted into thefe focieties, I
have taken from their printed Tables as they ftood at the
end of the year 1770, —In the younger ages, the defici-
encies are greater. |

cieties.
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cietics. The contrivers of them, it is certain,
can know nothing of the principles on which
the rule in Queft. VI. and the demonftra-
tion of it in Note (B) at the end -of the
next volume,.is founded; and, therefore,
if ‘unwilling to be guided by the authori-
ty of mathematicians, it may not be pof-
ble to convince them of their miftakes. I
will, however, offer to them the followin
demonftration, which will be underftood,
without difficulty, by every one who knows
how to compute the increafe of money
at compound intereft.

The value of a life at 50, (intereft being
at 4 per cent.) is 11% years purchafe by the .
firft Table in the laft leaves of the next vo-
lume. 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
" zhree of a number of perfons at the age of 32

will, (by Tables V, VI, and VII, at the
beginning of the next volume) live to 50;
‘and therefore, in order to be able to pay in
annuity to them of 44/. for life, after 5o, the
money now advanced by every three, ought
to be fuch as will, in confequence of being
“laid up to be improved, increafe in 18 years
to double 498/ that is, to 996/—Frem the
preceding Table it may be learnt, that the
money which ought to be advanced by every
fingle perfon is 105/. or by three perfons 495/.
and this, in 18 years, will (as may be learnt
from Table III. in the next volume) double
K3 , itfelf,
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itfelf, 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 Society, is 141. 115. 9d. from each
member at admiffion, befides an grnual pay-
ment of 4/. The admiffion-money, there-
fore, of two members, being 29/. 3. 64,
may be increafed to twice this fum, or to
587 7s.  An annual payment of 4/, for 1§
years will, if perfetly improved at 4 per cent.
compound intereft, increafe to jyoz/ ; and
_ two fuch annual payments will increafe to
204 /. as may be learnt from Table IV, in the
next volume.

The whole pay, therefore, of fws mem-
bers will produce at the end of 18 years
262/. 75.—A third part, I have faid, will
die before 5o years of age, and thefe will
live one with another ¢ years. An annuity
of 4/. for this time, will produce a capital of
42/ 65s. See Table IV. in the next vo-
lyme; and this capital improved for nine
years more will increafe to 6o/. The whole
proﬁt, therefore, from the member wha will
die is, his admiflion-money doubled and
added to 6o/, or 89/. 35. 64. And this fum’
added to 262/ 7s5. makes 351/ 105 64d.

“the whole money w1th which the fociety can
be provided, at the end of 18 years, to bear
the expence of fwg life-annuities, worth to=
gether ggb /.

By a fimilar computation it may be found,
that the i lmprovcment of money at only 3 per

centy
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cent. will fink the former fum to 324/. at the
fame time that the value of the annuisties will
be raifed to 1100 L : ‘

The deficiencies in the fchemes of moft:
of the other focieties, are no lefs confider-
able.—~What confufion then muft they pro-
duce fome time or other? How barbarous
is it thus to draw money from the public by
promifes of advantages that cannot be ob-
tained /¢ Have we ot already fuffered too
much by bubbles 2

I have faid, that thefe {ocieties are ¢ im-
<¢ pofitions on the public, proceeding from
“¢ ignorance, and fupported by credulity and
¢ fol]ly.” But this is too gentle a cenfure.
There is reafon to believe, that worfe princi-
ples have contributed to their rife and fupport.
The prefent members, confifting chiefly -of
perfons in the more advanced ages, who have
been admitted on the eafieft terms, believe
that the fchemes they are fupporting will
laft their time, and that zbey will be gainers.
And as to the injury that may be done to
their fucceffors, or 1o younger members, it is at a
diftanee, and they care little abont it. Agree-
ably to this principle, the founders of thefe
focieties begin fo low as not to require
perhaps a _fourth or a _ffzb of the values of
the annuities they promife. Afterwards
they advance gradually, juft as if they
imagined, that the value of the annuitics
was nothing determinate, but increafed with

- every increale of the fociety, But, as no
K4 ' ignorance
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ignorance can believe this, the true defign
appears to be, to form foon as large a fociety
as poffible, by leading the unwary to endea-
vour to be foremoff in their applications,
leaft the advantage of getting in, on the
eafieft terms, fhould be loft.—It is well
- known, that thefe arts have fucceeded won-
derfully ; and that, in confequence of them,,
thefe focieties 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 themftlves expe@ing confiderable
annuities, for which they have given no
valuable canfideration, and which, if paid
them, muft be folen from the pockets of
fome of their fellow-members (2).

(@) If any perfon wants mare information than I have
given him copcerning thefe focieties, he fhould confult
- a work of great merit, publithed fince the fecond edi-
tion of this treatife, and entitled, CALCULATIONS Je-
duced from firft Principles, in the moff familiar Manner, by
plain Arithmetic, for the Ufe of the Societies inflituted for the
Benefit of old Age ; intended as an Introdultion to the Study of
the Doctrine of Annuities. By Mr. Dale, a Member of
one of the Societies. In this Treatife there is not only
a very ample account given of the infufficiency and ini-
quity of the fchemes of thefe Societies, but the prin-
ciples on which the values of all annuities on fingle
lives are determined, and the method of calculating them,
are explained with the greateft clearnefs.

Ido
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T 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 improvement of money.
Intereft, in thefe cafes, ought not to be rec-
koned higher than 3 per cent. and, fuppofing
money improved at this rate, a perfon, for a
fingle payment of 5o/ before he is 4o,
might be entitled to a life-annuity of 10 gui-
neas after 55 ; or, if he chufes it, to a life-
annuity of 17/, after 60. But if he pays the
{ame fum before he is 34, he might be entit-
led to a life-annuity of 14/. gfter 53, or 22/.
after 6o. 25l would purchafe for him balf
thefe annuities ; and 100/. double.
* A fociety or office that would go on this
plan, might do great.{ervice. Perfons in
the Jower 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 to purchafe fuch annuities, and
thus to make provifions for themfelves in the
more advanced parts of life, when they will
be incapable of labour (a).

It

(@) The benevolent Mr. Howard, in his State of the
Prifons in England and Wales, p. 60. Octavo Edit. gives
- the following account of an inftitution at Harlem in Hol-
land. ¢ In this city, he fays, there is a noble hofpital,
§¢ airy and fpacious, called the Proeveniers, in which the
¢¢ perfons admitted are decently provided with meat,
¢ drink, and lodging, during their lives, and a burying-
# place at their deceafe. Perfons of all ages, fron‘i‘ 20

to
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1t is proper to obferve here, that inflitue
tions of this kind would furnith one of the
Jafef ways of providing for widows.—A mar-

" ried man might, by paying roo/. before his
wife attained 40, entitle her, after g5, or
60, to a life-annuity of 21/ or 34/. Or, by
paying the fame fum before the attained
34, he might entitle her, after the fame ages,
to a life-annuity of 28/ or 44/. (4); and in
this cafe he would have a chance of fharing
himfelf in the benefit of the annuity.:

I have called this the faf¢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 admiffion of perfons labouring under
concealed diftempers. o

¢ to the moft advanced periods, are admitted, tho’ it
¢ is not common for any under 40 to apply for admif-
¢ fion. At entrance each perfon pays a greater or {maller
¢¢ fum, according to his age. If his age is 30, he pays
¢ 4500; if 40, he pays 3900; if 50, he paxs 3300 ; if
¢ 60, 70, &c. he pays 2700, 2100, &c. florins ; and
€ in proportion to thefe {ums, at all the intermediate
¢ ages.—A common table is provided for all that are not
$¢ fick or infirm.—It often happens that there are not va-
 cant places when perfons defire admifion. But many
¢¢ fecure places before a vacancy, by paying 200 florins in
¢¢ advance of their entrance-money, in confequence of
$¢ which their names are infcribed in a lift, and the
¢ money deducted from the fum required when they
¢¢ enter.—Thofe Who chufe to leave the houfe, receive,
¢¢ during the remainder of their lives, a certain but fmall
¢ intereft for the fum which they paid at admiffion.”

(a) The fame payment before 3¢, would entitle to an
annuity of 22/ after 50,
I cannot
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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, 3d, 4th, &e.
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 sth or 6th Ta-
bles in the next volume, (intereft being at
4 per cent.) entitle a perfon, whofe age was
4o when he begun them, to an annujty, af-
ter 15 years, beginning with 15/. and ins
creafing at the rate of 1/ every year, ’till
at the end of 15 years, or (4) when he has
reached to 70, it becomes a ftanding an-
nuity 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 40 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 increafing in
the fame manper, ’till it becomes Sationary
and double. — This plan is particularly
jnviting, as it makes the Jrgef payments

(a) According to the probabilities of life in the Lendon
Thable, this annuity thould be greater.—A Theorem for '
finding what the annuity ought to be in thefe cafes, is
given in Note (I), at the end of the next volume.

become |

!



140 - Of Schemes for providing

become due, when the near approach of the
annuity renders the encouragement to them
greatefl ;5 and as, likewife, the annuity is to
increafe continually with age, ’till it comes to
be higheft (2), when life 1s moft in the de-

cline, .

(a) The lower part of mankind are obje&ts of particu-
lar compaflion, when rendered incapab])e, by accident,
ficknefs, or age, of earning their fubfiftence. ‘I his has
given rife to many very ufeful focieties among them,. for

ranting relief to one another, out of little funds fupplied
Igay weekly contributions. A fociety of this kind, formed
on the following plan, would probably thrive.

Leet the fociety, at its firft eftablifhment, confift of 100
perfons, all between 30 and 40; and whofe mean age
may therefore be reckoned 36 ; and let it be fuppofed 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 off. Let the contribution of each meinber
be four-pence per week, making, from the whole body,
an annual contribution of 85/ 17s5.—Let it be further
fuppofed, that feven of them will fall every year into dif+
orders, that fhall incapacitate them for feven weeks.—
30l 125. of the annual contribution will be juft fuffici-
ent to enable the fociety to grant to each of thefe 125.
per week, during their illnefles.. And the remaining g5/
per annum, laid up and carefully improved, at 3} per cent,
will increafe to a capital that fhall be fufficient, accord-
ing to the chances of life in Tables V, VI, and V1I,
in the next volume, to enable the fociety to pay to every
member, after 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 remainder of life.

Were fuch a fociety to make its contribution feven-
pence per week, an allowance of 15s. might be made, on
the fame fuppofitions, to every member Euring ficknefs 3
befides the payment of an annuity beginning with hs A

' S when

1
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cline, and when therefore it will be moft
ufeful.—It is further a recommendation of
this

when a member entered his 64th year, and increafing for-
15 years, ’till, at 79, it became fixed for the remainder
of life at 20/.

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

In 1773, a pamphlet was publithed, entitled, 4 Pro-
pofal for eftablifhing Life Annuities in Parifbes, for the Be-
nenfit of the indufirious Poor. — ¢ It is, [ays this writer, a
¢ common (a) obfervation that the money annually raifed
¢ for the poor, amounts to, at leaf?, a million a ycar;
¢¢ and that yet in many places they are but indifferently
¢¢ provided for. To make provifion for one’s old age is
¢ fo natural a piece of prudence, that it feems at firfk
< fight wonderful, that it fhould not be generally prac-
< tiled by the labouring poor, as it is almoft univerfally,
¢ by perfons in the higher paths of induftry : Nor can
¢¢ their negligence in this refpe& be accounted for, in,
¢ any other way fo naturally, as by afcribing it to their
¢ wanting proper opportunities of employing the money
¢ they might fave, in fome fafe and ealy method that.
¢ would procure them a fuitable advantage from it in
¢ the latter periods of their lives. They know, for the
¢ moft part, but little of the public funds ; and when it
¢¢ happens that they are acquainted with themy the fmall-
¢ nefs of the fums they would be entitled to receive, as the
¢ intereft of the money they could afford to lay out in
¢ them, is no encouragement to them to difpofe of it
¢ in that way. What inducement, for iaftance, can it
¢ be to a man who has faved ten pounds out of his year’s
¢ wages, to inveft itin the purchafe of 3 per cent. Bank
¢ gnnuities, to confider that it will prpduce him fix or fe-,

g ' ¢ ven

Ld
.{a) The amount of the poor-rate for one year at the end of the,
reign of king Charles II. was 665,362/.- See Davenant's works,
Vu%. 1. p. 38.——In 1777, it was 1,556,804/ according to the re-
turns made in that year to parliament by the overfeers of the poor,
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this plan, that lefs depends in it on the 777a

provement of money than in moft othet
K | plans.

< ven fhillings a year? It is but the wages of three
¢ days labour.—And if they lend their money to tradef:
% men of their acquaintance; as they fometimes do, it
¢ happens not unfrequently that their creditor becomes a
¢¢ bankrupt, and the money they had trufted him with is
¢ Joft for ever; which difcourages others of them from
¢ faving their money at all, and makes them refolve to
¢¢ {pend it in the enjoyment of prefent pleafure. But if
¢ they faw an eafy metod 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 lof-
¢ ing it by another man’s folly or misfortune, it is pro=
¢ bable 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 a2 more independent and 'eomfortab{e {upport of
¢¢ them in their old age, would be the happy confe-
¢ quences of fuch an eftablifhment. Now this might
¢ be effected in the following method.

Firft, ¢ Let the church-wardens and overfeers of every
¢¢ parifh be impowered, by a of parliament, to grant
¢ |ife-annuities to fuch of the inhabitants of the parifh,
¢¢ ag fhall be inclined to purchafe them; to commence at
¢ the end of one, two, or three years, or fuch other fu<
¢ ture period of time as the purchafer fhall chufe; and
<« to be paid out of the poor rates of the parifh, fo that
¢ the lands and other property in the parifh that is’
¢ chargeable to the,poor-rate, fhall be anfwerable for
¢’ te payment of thefe’ annuities,.—This circumftance
¢ would give thefe annuities great credit with the poor
¢¢ inhabitants, by fetting before them a folid and ample
¢ fecurity for the payment of them.

Secondly, ¢¢ Let the annuities, thus granted to the
¢ poor inhabitants, be fuch as arife from a fuppofition

¢ that the intereft of moncy is 3 per cent, or fome higher
¢ rate

i
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lans.—But I muft leave thefe hints to be
purfued by others.
The

< rate of intereft, if the church-wardens and overfeers of

& the poor think fit to make ufe of fach higher intereft. .

Thirdly, ¢ But at the rate of 3 per cent. the purchafer
¢ fhould have a right to an annuity, and the church-
¢¢ wardens and overfeers of the poor fthould be compella«
¢ ble to grant it.

Fourthly, ¢¢ No annuity depending on one life fhould
¢ exceed 20/. a year.

Fifthly, ¢¢ No lefs fum than 5/ fhould be allowed
“ to be employed in the purchafe of an annuity.—
% This is to avoid intricacy and multiplicity in the ace
¢ counts, . .

Sixthly, ¢¢ An exaét 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 exaitly, and the copy of each
¢¢ grant fubfcribed by the perfon to whom it is granted.
¢ And this copy, in the ‘regifter-book of the parifh,
¢¢ fhould be good evidence of the purchafer’s right to
¢¢ the annuity, 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 poot for'the purpofe of
¢ life-annuities, fhould be employed in the purchafe of
3 pe’ cent. Bank-annuities in the joint names of all

- ¢¢ the church-wardens and overfeers, and by them tranf+
¢ ferred at the expiration of their offices to their fuc-
¢¢ ceflors, and fo on to the next fucceffors for ever, fo
% 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 fhould be entitled to the
¢¢ feveral life-annuities, granted in the manner above-
¢ mentioned ; and the intereft of this money fhould
¢ be received every half year, and invefted in the pur-
¢ chafe of more principal continually, fo as to make a
¢ perpetual fund for the payment of the annuities,. &c.

: ) &Co
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The body of diffenting minifters in Lon-
don-had under confideration fome time ago
a plan of this kind; and a fet of Tables
were compofed - for them. The defign was
dropped; but as it is poffible it may be taken
up again, and the Tables may be of ufe, I
have thought fit to preferve them by infert-
ing them among the additional Tables and
Obfervations in the next volume.

Additional Account of the Societies for the Be-
: nefit of old Age.

INCE the publication, in three former

editions, of the Obfervations in the pre-
ceding Se&ion, almotft all the focieties men-
tioned in it, convinced of the infufficiency
and pernicious tendency of their plans, have
diffolved themfelves, and diftributed among
“their fubfcribers the money they had paid,
with fuch intereft or profit as remained after

¢ &c. Deficiencies, if any fhould ever happen, to be
“¢ made good by the poor-rates, &c. &c.” ,

‘The very able and public pirited and worthy writer of
the pamphlet from which 1 have taken this quotation,
now Curfiter Baron of the Excnequer, tcok great pains
to carry into execution the defign he has explained in it,
" With this view, a bill with fuitable Tables annexed,
was brought into the Houfe of Commons and fupported
by the excellent Sir George Saville, the late Mr. Dowdef-
well, and many others of the moft refpe&table members.
It paffed that Houfe without reuch oppofition, but was
rejected in the Houfe of Lords.

' deducting
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deduing the expences of management; and
there are now left within my knowledge only’
two of thefe focieties which require any par-
ticular notice. I mean, the Amicable and
the Laudable Societies for the Benefit of Age.
The firft of thefe Societies, mentioned in
p- 132, finding upon examination that, in«
ftead of an annuity of 26/. they could not
in reality afford to pay a higher annuity
than 8/. determined, with great fairnefs, to
leave it to the option of all their members,
either to continue their contributions with
a view to this reduced annuity, or to take
back all they had paid and withdraw. Near
two hundred members having chofen the
former, the Society now confifts of them
only, and therefore can fcarcely be in any
danger.——The other Society, mentioned
- p- 131, has alfo funk the annuity it pro-
mifes from 44/. to 24/ ; but it is cer-
tain, thdt it cannot permanently pay to
all its members a greater annuity than 15/
I thould lofe too much time were I to give
an account of the calculations which prove
this. He that would fee it demonftrated
with all poffible clearnefs, fhould confult A4
. Tra& publithed in 1777, by Mr. Dal,
entitled, 4 SuPPLEMENT fo Calculations
deduced from firft Principles, &c. No perfon
who underftands common arithmetic can
avoid being convinced by the evidence
offered in this Tra&, nor can any Aoneff
man avoid being fhocked by the narrative it

Vor. L. L contains



146 -Additional Account of the Societies .

contains of the obftinacy with which the
majority in this Society have perfevered inl
error, contrary to the efforts of the more re-

fpeable part of the Society; andin defiance

of reafon, juftice, and humanity. I cannot,

in fhort, fpeak more properly on this fub-
je& than in the words of Mr. Morgan in his
Treatife on the Docirine of Life Annuities and
Affurances, p. 47. < There is oNE Society
¢ for the benefit of old age ftill left, on
¢ which, none of the calls of juftice and
¢ humanity have been able to make any pro-
t¢ per impreffion. I mean the Laudable So-
¢ ciety of Annuitants, whofe office is held at
* the bottom of Bartholomew-Lane, - In op-
“ Poﬁtlon to the plaineft evidence, this So-
¢ ciety goes on to offer double the annuity it
¢¢_can afford to pay; and the late tranfac-
¢ tions in it (as related by Mr. Dal in
“ his Supplement)  exhibit an . inftance
¢ of fuch an obftinate and - wilful per-
¢ feverance in impofition as has feldom

»
[ X

Mr. Morgan, that this cenfure is applica-
~¢¢ ble toanother Society called alfo Laupa-
¢ BLE, but in reality PERNICIOUS, as many
¢« fuffering widows will fome time or other
‘¢ experience.”

It 1s here faid, that this Society promifes
double the annuity it can pay; that is, 244
when in reality it can pay only 12/ ; where-

as I have faid that it may pay 151 In

order

-

- ¢ been equalled.——T am forry toadd, fays
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otder to explain this difference, it is necef-
fary to obierve that” Mr. Dale has thewn
that 15/ nearly is the annuity which the
Society can afford to pay according to the
chances of living in Dr. Halley's or the
Breflaw Table; but that the chances of liv-
ing in the Society had for eight years' before
1776 (a), (when the number of the Society
was above 1300, and its ffoc£ near g6,000/.)
‘been found by particular enquiry to be not
much lefs than double to thofe at the fame
eges in the Table; from whence it follows,
that the annuity payable by the Society being-
more valuable, it ought not to be fo high as
15/. nor probably more than 12/.—The fa&
now mentioned is important, but not ﬁngu-
lar; for it has been found to take place in
other fimilar fituations (4); and the reafon
is, that Dr. Hally's and moft other Tables
of Obfervations give the chances of living
as they exift in towns among men of all forts
taken in the grofs; whereas fuch Societies
as thofe for the benefit of old age, and in
general all purchafers of life-annuities for

themfelves, muft confift of a felection of the
beft lives.

" (a) T know not what the rate of mortality in the fo~
c:ety has been fince this year.

(8) See Additional Obfervatlons on Civil leerty,
p: 135

L 2 PQGT:
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POSTSCRIPT

Since the preceding Obfervations were
written, I have been informed that this
Society has reduced its annuity from 24/
to 20/. This reduion, together with the
high intereft at which money may be now
improved, (particularly in the fhort annui-
ty,) will prolong confiderably the duration
of the Society; but, unlefs it is favoured
by uncommon events, cannot make it per-
manent.

SECT. VL

Of the Amicable Society for a perpetual dﬂ-
- rance Office: And the Soctety for Equitable
Affurances en Lives and Survivorfkips.

“HE 1oth Problem has been given,
with a particular view to the corpo-

ration of the Amicable Society, for a perpe:
tual Affurance-Ofhice on fingle lives, kept
in Serjeant’s-Inn. ‘This Socxety was efta-
blifhed in 1706, and is the only one I am
acquainted with, which has ftood any con-
fiderable trial from time and experience. It
is limited by its charter to the difpofal of
fhares
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fhares or numbers (not to exceed 2000) held
by fingle lives, and entitling to claims when
the lives drop. For each of thefe fhares
every purchafer pays at entrance 7/. 10s.
befides 1/. 115. as the ficft guarterly pay-
ment of 6/ 4s5. per ann. to be continued
during life. An annual dividend of 1/ 4s.
for each fhare is allowed to every purchafer
out of the profits of the corporation, which
reduces the annual payment for each fhare to
§/.  The neat annual income arifing from
all the annual payments, (making 10,000/,
when the Society is full, and all the fhares are
difpofed of) is equally divided among the no-
minees of fuch members as die within the
year ; which dividend, therefore, is more or
lefs at the end of every year as a fmaller or
greater number of the members happen to
die in that year. In 1757, the Socicty en-
gaged that this dividend, though it might be
more, fthould not be lefs on each fhare than
125/. and in :}770 (@), that it fhould not
be /efs than 150/ No one perfon is al-
lowed to. purchafe more than zbree thares;
nor are any admitted to be purchafers whote
ages exceed 45, or fall thort of 12; and all

(a) In'1757, the Saciety had accumulated by its fav~
ings 25,300/ three per cent. ftock, which in 1770, had
been increafed to 33,300/.; and a part of this ftock was
in thele years appropriated to the payment of claims,
whenever the number of them in any yvear thould happen
to be fo great as to render the annual contributions infuffi-
cient to make them up to the guaranty’d fums.

L 3 bctwecn



150  Of the Amicable Corporation

between thefe ages are admitted on the fame
terms. '
This Socxety has, I doubt not, been very
ufeful to the public; and its plan is fuch,
that it cannot fail to continue to be fo. It
might, however, certainly have been much
more ufeful, had it gone from the firft on a
different plan. Tt is obvious, that regulat-
ing the dividends among the nominees by the
number of members who die every year, is
not equitable ; 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 fhall happen to die the fame
ear with him. This regulation muft alfo
' iave been difadvantageous to the Society ; as
will appear from the following account of
the natural progrefs of the affairs of fuch a
Society, when eftablithed on aright plan.
Suppofe a-tboyfand perfons, whofe com- -
mon age is- 36, to form themfelves into a
Society for the purpofe of affuring a particu-
lar fum at their deaths, to fuch perfons  as
they fhall name, in confideration of a parti-
cular annual contribution to be continued
during their lives, Suppofe the annual con-
tribution to be 5/. and the firft payment (2)
to be made immediately, Suppofe, like-

- (a) Such payments, it has been fhewn, Queft. VIII,
p- 28, are better than any balf-yearly or quarterly paymcnts,
and at the fame time they fave fome srouble,

wife;
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wife, the original number of the Society to
be conftantly kept up by the admiffion of new
members, at 36 years of age, in the room
of fuch as dic.—In Quett. X. p. 31, it ap-
pears, that an annual payment, beginning
immediately, of 5/. during a life now at the
age of 36, thould entitle, at the failure of
fuch a life, to 172/. reckoning intereft at
4 per cent. and taking Mr. De Moivre's va-
luation of lives.—A thoufand perfons, all
36 years of age, will die off at the rate of
20 every year. The difburfements, there-
fore, of fuch a Society will be, the firft year,
20 times 172/. or 3440/. and its income will
be sooo0/l. It will, therefore, at the end of
the year, have a furplus of 1560/ to put to
intereft.—In confequence of the yearly ac-
ceflions to {upply vacancies, the number dy-
ing annually will be always increafing after
the firft year. In 5o years (a) it will get
to a maximum ; and then, the affairs of the
Society will become flationary, and the num-
ber dying annually will be 4o, and its an-
- nual expence will be 6,880/, exceeding the
annual contribution, 1,880/ But, in the
mean time, by improving its furplus monies,
it will have raifed a capital equal to this ex-

(a) This perlod will (by Qleﬂ' II1.) be longer xftht'
Society is any time in filling, and admits members 4t
younger ages than 36. It will, for inftance, be 84
years, if the Society 1s ten years in ﬁlhng, and admits ag
all ages between 12 and 45.

L 4 ' cefs, "
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cefs, and confequently, its affairs will ,bé
‘fixed on a firm bafis for’ all fubfequent

times.
Suppofe now, that fuch a Society, at its

eftablithment, fhould refolve to divide its
whole yearly income among the nominees of
deceafed 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 Aalf'; and that all claimants, after
this period, would receive too little, becaufe
the firft claimants had received too much ().

(a) The reverfe of this will take place, if fuch a So~
ciety begins with admitting all at all ages, and afterwards
changes its plan, and Jimits the age ot admiffion. In this
cafe, the number of yearly deaths will be greatefi at firft,
and the dividends fmallefl.  In confcquence of altering its
plan, the yearly deaths will leflen gradually, and the divi-
dends rifc; but in time both would return again to their
original fate, , }

The following fadls incline me to fufpe&, that this
remark may be applicable to the Amicable Corparation.

Firft. In their original charter, as it is given in their
printed abftralls, there is no limitation of age mention-
ed; but 31 years alterwards, I find a bye-law made
againft admitting any perfen who fhould be above the
age of 45, or under 12.—Secondly. In their printed
-advertifements in 1770, it is faid, that in 5q years they
had paid, among 3643 claimants, 3-8,184/ from whence
it follows, that tho’ the average of their dividends, for
17 years hefore 1773, has been 154/, the average, for 59
years, has been oply 1044 T R

At
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- At the time of the inftitution of the Am:-
cable Corporation, the intereft of money was
at 6 per cent. and, as they admit none whofe
ages are not under 45, the mean age of ad-
miffion cannot be much greater than 36. It
appears, therefore, that had they avoided:
the error now- mentioned, and gone from the
firft on the plan I have defcribed; they might
have all along paid to each zominee 1721
befides raifing a capital much greater, in
proportion to the number of members, than
that 1 have fpecified ;. from the premiums at
admiffion, forfeitures and other advantages
which they have enjoyed (4). Indeed, I
cannot doubt but that on this plan, and with
thefe advantages, they might have found
themfelves 'always able to pay at leaft 200/
to each nominee (6). }
| have already mentioned one inftapce in
which the plan of this Society is not equita-

(a) A furplus from a thoufand members of only five
Jhillings per annum, duly improved, at 4 per cent. would,
in 41 years, produce a capital of 25,000/ :

(&) It fhould be remembered, that all this was faid
in the former editions on the fuppofition, that proper
<are has been taken to keep out unhealthy perfons ; that
the ages of admiflion have never exceeded 45 ; and that
the probabilities of life among the members of this So-
ciety, are the fame with thofe in the sth, 6th, and 7th
Tables, in the next volume. But I have lately found
the truth to be, agreeably to the fufpicion exprefled in the
Jaft note but one, that for many years after the firft in-
ftitution of the Society, members were admitted at all

ages,
¥ . b]c-
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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. s ,
Further. The plan of this Society is fo
narrow, as to confine its ufefulnels 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. (in-
tereft being at 3 per cent.) 2/. 13s. in annual
payments, (for 10 years) .to begin at the
end of the firft year; and fubje& to failure
when the life fails. But fuch an affurance
could not be made, in this Society, without
an annual payment of g5/.—Neither is the
plan of this Society at all adapted to the cir-
- cumftances of perfons, who want to make
aflurances on particular furvivorthips.—For
example. A perfon poflefled 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

g
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Jirfl, and leaving a wife, or a parent, with-
out fupport. In thefe circumftances, he

enters himfelf into this Society ; and by an

annual payment of 5/. entitles his nomineé 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 with-

“draw from the Society. In this way, pro-
bably, this Society muft have gained 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, provided he

¢ thould furvive,” In this way he would

have chofen to contra& with the Society ;

and had he donpe this, he would have paid

for the gffurance, (fuppofing intereft at 3 per

cent. his age 30, the age of his nominee 30,

and the probabilities of life as in the sth,

6th, and 7th Tables) 3/ 8s. (4) in annual

payments, to begin immediately, and to be

continued during the joint continuance of

his own life, and the life of his nominee.

(a) The valut of 150/, payable at the death of a per-
fon, aged 30, provided he {urvives another perfon of the
fame age, is, by Queft. XI. Chap. 1. 1.45.65; and this
value divided by 13.43, (the value increafed by unity,
of two joint lives both 30) gives 1.2.4, or 3/ 85—
The value of the fame reverficn, according to the pro«
babilities of life in London, is, I 43. 19, in one payment;
and /. 4.16, in annual payments, (uring the joint lives, the
firft payment to be made immediaicly. :

2 . Further
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Firther Account of the Amicable Corporation.

THE affairs of this Corporation have
4 ately taken a very favourable turn,
The dividends from the annual contributions
of 5l for each number, which for eight
years ended in 1769 had not been 150/ on
each claim, have for eight years ended at
1779, been nearly 200/. (@) The fub-
fiting fhares have increafed from 1120,
(their number in 1769) to 1990 (their full
complement nearly) in 1780; and in the
fame time the flock of the Society has been
increafed from 33,300/ to 51,300/ in the
3 per cent. annuities; in confequence of
which it finds itfelf now pofieft, after dif-
charging all expences, of a clear furplus of -
about 1350/ per ann.——In thele circum-
ftances a propofal has been made to the So-
ciety to difcontinue the increafe of its ftock,
in order to make ufe of the furplus in in. ~
creafing the dividends on claims. 'This be-
ing an inviting propofal, it is not furprifin
“that the Society in general has fhewn itfel

(#) This dividend for 1780, was 192/, 65, 1d.%; but
made up to 193/ in confequence of a difcretionary -
wer given the direflors to take what fums they
think reafonable from the favings to increafe the divi-

dends. ' . ,
' | difpafed
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difpofed to accede to it.——The imprudence
however of fuch a ftep will be evident from
the following obfervations.——1It thould be
confidered, that the reafon of the late in-
creafe of the annual dividends, has been the
late increafe of the Society by the influx of
young members. So great has been this
increafe, that the Society has been nearly
doubled in twelve years, and #ripled in the laft
30 years.——It could not, therefore, but
happen that the number of deaths fhould be-
come much lefs in proportion to the num-.
ber of members, than they were éefore the
increafe. The Society being now full, and
admitting of no farther. increafe, the col-
le&tive age of the members, and, together
with it, the annual deaths, will be for fome
time increafing, till that part of the Society
which confifts of the late additions () come

' .to

(a) An addition of near 400 to the fubfifting num-
bers or fhares of the Society was made from 1749 to
1768 ; and of above goo more, from 1769 to 1779. ——
Even that part of the increafe of the Society which con-
fifts of members to whom the fiift of thefe additions has
been owing, is at prefent far from dying oft fo faft as it
will.  In truth, §> or 60 years at lealt muft elapfe before
this can happen. See Queft. III. in the Treatife on Re-
verfionary Payments. [ am told it has been afferted by fome
belonging to the Society, that a perfon about 40 or 45 is
not lefs likely to die than a perfon 20 or 30 years older, -
from whence, I fuppole it is inferred, that the deaths now
"in the Society may be as numerous as they will ever be,
It would be doing an injury to the Society to {uppofe that

1t
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to die off rwice as faft as they did at firft,
During this interval the dividends will be
growing lefs and lefs, till at laft they will
fall below the dividend which the Society
has guaranty’d, (or 150/) and produce a
neceflity of entering into the capital in or-
der to make it up. And the redu&ion of
the capital cnce begun will proceed fafter
~and fafter till it is all fpent; and when
fpent, the Society will be thrown back into
the ftate it was in before its increafe, when
frequently it could not afford a dividend of -
a 100/. on each number.——Such will be
the certain effeét of adopting the meafure I
have mentioned. It is, therefore, impru=
dent in the higheft degree; and I will add,
that the dnjuftice of it is equal to its impru=
dence; for it is benefiting the o/der . part of
the prefent members it the expence of the
ydtunger members, and all prefent members
at the expence of futurc ones. For a few
years the dividends will probably, with the

it can be influenced by fuch affertions. According to all
obfervations on human mortality, a body of men at 65 ot
70 will die off twice as faft as a body of men at 40; and
-a body of men at 75 or 8o will die off four or five times as
faft as a body of men at go. The human frame after the
age of 12 or 15 is continually wearing out and becoming
lefs capable of combating the caufes of mortality ; bat
.more or lefs flowly according to the degrees of firmnefs
with which it was built, and the favourablenefs or un-

favourablenefs of the fituations into which it happens to
fﬂu. P ! )

help
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help of the addition of the annual profits,

exceed 200/. which will be paid chiefly

among the claimants derived from the older
members. But after a courfe of years they
will fink to little more than half; and at
that period the Society will confift of the
younger part of the prefent members, and
fuch new members as fhall be hereafter ad~
mitted to fill up vacancies, who will there-
fore be great /ofers, becaufe their predecef-
fors, by negletting to improve the eftate,
made themfelves too great gainers. -

In order to fet this in a clearer light, I
would defire it may be confidered that, ac~
cording to the mean probabilities of the du-
ration of life, a body of people at the age of
36 will, one with another, live 25 years.
It muft, therefore, be expected that a rwenty-
Jifth part will die annually of a Society which
has fubfifted any confiderable time, and the
members of which are admitted at this mean
age. Suppofing, therefore, 36 the mean
age of admiflion in the Amicable Corporas
tion, the time muft come when (if kept (2)
up to its full complement) a 25th part of
the members* will die annually, or when 8o
numbers (the 25th of 2000) will drop, and
produce 8o claims annually.—~~The wholé

(2) Should the Society decline, more than a 25th part
will die annually, and the period when this will happen
will arrive fooner.

income
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income of the Society (confifting of 10,000/..
,per ann. from the charter contributions, and
1350/, per ann. profits), when divided equal-
ly among 8o claimants, will give 142/, for
each claim. The dividend guaranty’d in
1770 being 150/ there will be a deficiency
of 8/. in each claim, or of 640/. in the total
of claims; which fum procured by felling
ftock in one year will leave a neceflity of
felling more the next year, and ftill more
the following, and fo on through every fuc-
ceflive year, ’till the whole ftock falls rapidly
to nothing.——I¢ is proper to obferve here,
that this deficiency of 640/ per ann. is a
maximum to which the deficiencies of many
preceding years had increafed gradually; and
that, therefore, the whole ftock may be
confumed even before the period arrives
when the greateft deficiencies will hap-

en.’ :
P All this reafoning fuppofes that no more
than a 2 §th part of the members of this Cor-
poration will hereafter come to die annually ;
or that they are admitted at the mean age
of 36, and live after admiffion one with ano-
ther 25 years—But thefe are probably too
favourable fuppofitions. Perhaps, the'mean
age at which members are admitted (and
particularly the purchafers of two or three
numbers) may be above 40; and perhaps
alfo, on account of the difficulty there muft
be in excluding from fuch inflitutions all bad
.6 lives,
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iivc’é, the duration of the lives of the mem-«
bers may be fomewhat lefs than is common
among perfons at the fame ages. Should
this be true, their duration of life after ad~
miffion will niot exceed 22 years. A 22d
part will héréafter die annually. The claims
from 2000 numbets will be g1 ; and the di-
- vidend on each claim, with the addition of
the favings, will be only 124/. 125. which
will produce a defici¢ency of 23117, per ann.
If I may judge from what has hitherto
happened in the Society; even thefe laft fup-
pofitions favour it too much; for, I find,
that before the increafe (¢) which begun in
1750, a nineteenth part of the exifting num-
bers dropped annually, which made the di=

(4) ThHis increafe feeiiis to have beert owing to the liw
thitation of age in 1737. Ih a few years after this; the
greateft part of the members .who had been admitted at
iddvanced dges having died off, and the Society confifting
chiefly of youriger memibers admiitted in their room; the
dividends rofe, which occafioning a quick intreafe of

_young members, raifed the dividends ftill higher, tll, in
1757, the Society thought itfelf capable of gua‘rant{inga di-
vidend of 12§/ 5 and,in 1170, adividend of 150/ ‘Thefe
dugmetitations contributed yet more to increafe the Socie-

.. tiy’ and confequently the dividenids: It becamie, therefore,

oon full, and now finds itfelf in the profperotis ftate de-
fcribed at the beginning of thefe Obfervations; a ftate,
which the Society imay render really and permanently prof-
perous; if they are properly attentive to its caufes, and
will avail themfelves of thie opportunity it gives them to
re&ify the faults in their orjginal plan by increafing their
guarantyed dividend in the manner I fhall prefently pro--
pofe, inftead of difcontinuing the increafe of their capital.

Vour. L. M ~vidends
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vidends then fall frequently below 100/
This, however, muft have been owing td °
the admiffton, for fome years after the efta-
blifhment of the Socicty, of meémbers at
too advanced ages, and the negle& of
proper care to exclude bad lives. - Much
uncertainty in this inftance would be remov-
ed, and the beft guide obtained in condudt-
ing the affairs of the Society, by taking an
exact account of the mean age at which, for
the laft ten or twelve years, all members
{diftinguifhing particularly fach as have two
or three numbers dependent on their lives)
have been admitted ; and alfo of the num-
ber.of years which all admitted, till within
the laft 30 years, have lived after admiffien.-

Upon the whole. Till new light is giv-
en by fuch an enquiry as this, I muft think
that, however profperous the affairs of the
Society feem at prefent, it cannot prudently
a& on any other expe&ation than that a pe-
riod will come when a 22d or 23d () part

o

-

~: (@) If Mr. Brand#, the clerk’ of this Sdciety, is right;
the members of it are uncommonly fhort-lived ; for, ac-
cording to'an account which he has given of the durationt
of the lives of 3826 perfons who have been admitted intor
ity and on whofe deaths elaims rave been paid ; they do
not one with-another live after admiffion 16 years. "See
Smare’s Tables republifhed by Mr. Brand, p. 189 See
Jikewife his Treatife on Affurddees and Annuities, p. 68.
- ‘This, were it true, would be - very threatening to the
Society. But Mr. Brand, in other parts of the little that
is his own in thefe Treatifes, has erred fo palpably and
T2 ‘ {hewn .
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of its members will die annually; arid when,
therefore, it will want at leaft ah additional
income of 2000/. per ann. to enable it to
make good its engagements. A gredter ad-
ditional income might be acquired by conti-
huing to lay up all its favings after dividing
the charter contributions—But were it to lay
up the whole of its income above what may be
neceflary to divide 170/. on every claim,
it might advance its guurasityed dividend
from 15c/. to this fim. And this, in my
opinion, is the moft rational and equitable
miedfure it can adopt. S

I know; indeed; that there is a claufe in
the charter,” which limijts the increafe of its
eftate to 2000/, per ann. But this claufe
fhews that the charter was framed with too
little forefight ; and it muft be repealed, or
the confequences will be that danger to the
Society and snjuftice to its future members
which I have reprefented.

The preceding Obfetvatioris are offered
very refpecifully to the confideration of this
Society. "Should any of the members or di-
rectors think them worth their attention; I

thewn himfelf fo wonderfully ignorant, that, however
pofleft in this inftance of the means of information, he de-
ferves no credit.—The triith is, in the prefent cafe, that
he has included in his account fuch members as have been
admitted and have died lately ; and this muft neceflarily
lead to a wrong conclufion concerning the duration-of the
lives of the members taken at large.

M2 : hope
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hope they will refle@, that having no intereft -
to ferve, I can mean nothing by them but
the prefervation of the credit and ufeful-
nefs of the Society.

’

SECT. VIL

_ Of the Society for Equitable Affurances on
- Lwves and Sur'vwor;/b:p:.

jeck of this Seion, has juftly ftiled
- itlelf, < A Society for Equstable Affurances on
¢ Lives and Survevorfbips.”” The bufinefs of
itis carried on at its office, in Chatbam-Square,
near Blackfriars Bridge. It was founded in
1761, in confequence of leCtures recom-
mending fuch an inftitution, which had
been read by Mr. Simpfon, a name that can
never be forgotten while there is any mathe-
matical or philofophical knowledge left in the
world. Mr. Dodfon alfo, the author of -the
Mathematical Repofitory, was a&ive in recom=
mending the plan of this Society, and com-
pofed Tables for its ufe.—It affures any {fums
or reverfionary annuities on any lives, for any
number of years as well as for the whole con-
tinuance of the lives, at rates fettled by parti-
cular calculation; and in any manner that
may be beft adaptcd to the views of the ger-
3 ons

T HE Socicty which is to be the fub-
1
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fons affured. ‘That is, either by making the
aflured fums payable cerzainly at the failure
of any given lives, or on condition of furvi-
vorthip ; and alfo, either by taking the price
of the aflurance in one prefent payment, or
in annual payments during any fingle or
joint lives, or any terms lefs than"the whole
continuance of the lives.—In fhert; the plan
of this Society is fo extenfive and fo impor-
tant, that T cannot fatisfy my own mind,
without offering to the gentlemen coneerned
in the direQion of it, the following obfer-
vations, hoping they will not think them
impertinent. '

Firft. They fhould 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 fubje@ to diftempers which the
know render their lives particularly preca-
rious ; 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 fcheme. The calculations
only determine probabilities; and, agreeably

: : M 3 * to
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to thefe, it may be depended on, that eventy
'will happen on the whole. But at partica-
lar periods, and in pamcular inftances, great
deviations will often happen; and thefe de-
vxanons, at the commencement of a fchcmc,
muft ‘prove either very favourahlc, or vcry
unfavourable.

- But further. The calculations fuppofe,
that all the monijes :eccwcd are put out im-
" mediately to accumulate at compound inte-
reft.. They make no allowance for loffes, or
for any of the expences atténding -manage-
ment. On thefg accqunts, the payments to
a Society of this kind, ought to be more
than the calculations will wagrant, and the
intereft of money ought to be reckoned low.
Mr. Dodfon, 1 find, has pald due attention
to all this, by reckoning m;crcﬁ, in his cal-
culations for this Society, at 3 per cent. and
taking the loweft of all the known probabi-
lities of life, or thofe deduced from the
Loﬂdon bills of mortahty (a) ‘There is,

bcﬁdcs,

() It ought, however, to be remembered here, that in
felling life-annuities to commence either immediately, or
after given terms ; and alfo in‘fome other cafes, the va-
lues come out //s in confequence of lwer probabilities. 8f
life. © Would it, in fuch inftances, be taking an unfair
aﬂvangzge, to cftimate the values by Tables which give
the btgl.-;/z rather than the Iawyl valies? Thus; was the
Society to fell'20/. per annum, for life, to a perfon now
30, after 50, the value, according to Dr. Halley’s Table,
Would reckomng m;ere(l at 3 per cent. be gol. in a fin-

. “ . glc
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befides, a liberty provided of making a call’
on all the members, in cafe of any particu-~
lar emergency. It is, therefore, highly
probable, that this Society muft be fecure.
. The laft expedient, however, would be 2
- very difagreeable one, fhould there be ever
any occafion for bhaving recourfe to it; and,
in order to guard ftill more effe¢tually againft
danger, it would not,. I think, be amifs to
charge a profit of 6 per cent. on all the
payments.—Should the confequence of this
ove, that in fome future period the Socxcty.

11 find itfelf poflfefled 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 obfervatxon of particus
lar confequence.

As this Society is guxded in every mﬁance,
by ftrict calculation, it is not to be expected
that it can meet with any difficulties for
many years; becaufe, not ’till: the end of
many years after it has acquired its maximum.
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 largc furplus, be led to check ar

gle payment ; but accordmg to the Londsn Table, the
value would be only 70/.

- But in ‘reality the value, even by Dr. Halley’s Table,
is lefs than the Society, in fuch a cafe, ought t0 take, for
the reafon mentioned in pag. 147.

M 4 ftop

~
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ftop the mcreafc of its ftock.too foon, thc
confequences might prove pernicious.

Again. I would obferye, that it is of
great importance to the fafety of fuch a So-
ciety, that jts affairg thould be unde;‘ the i in-
fpe&ion of able mathematicians. Melancho-
ly experience fhews, ‘that pone but mathe-
maticians aré qualified for forming and con-
du&mg fchemes of this kind. —In fhort ;
dangeraus miftakes may fometimes be com-
mitted, if the affairs of fuch a Society are
not managed frugally, carefully, and pru-
dcntly One inftance of this I cannot avoid
mentioning. :
A perfon, wha defires to aflure a particu-
lar fum to be paid at the failure of his life,
on condmon of the furvivorthip of another
life, may chufe to pay the value in annual
contributions during the-continuance of his

“own fingle life ‘rather than during the con-
tinuance of the Jomt hvcs, becaufe the an-
nual contributions, in this cafe, “ought to be '
much lefs.  But a Society that would prac-
tife fuch a method of affurance would hurt
itfelf ; for, as foon as the life, on whofc fur-
v1vor(hxp the affurance depends, is extinct,
the perfon affured, if then living, 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 thc Somcty would fuffer a lofs by
, bemg
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being deprived of the juft value of the ex-
pedation it had granted. The plan of a So-
ciety ought always to be fuch, as that the
loffes arifing from dlfgontmuance of pay-
ment, fhould fall on the purchafer, and ne-
yer on the Society.

I muft not farget ta add, that it is necef-

fary, that-fuch a Society thould be furnithed

with as complete a fet of Tables as poflible,
This will render the bufinefs of the Society
much more eafy, and alfo much more capa-
ble of being conducted by perfons unfkilled
in mathemaucs It will alfo contribute much
to its fafety. For in all cafes to which Ta-
les can be extended, there would be no oc-
gafion l}or employing any calculators; and,
confcquently, a danger-would be prevented
to which, though itis not now, it may bere-
after be expofed ; I mean, the danger of hap-
pening to truft upfkilful or carelefs calcula-
tors.—It is indeed furnithed with Tables,
by which a great part of its bufinefs is tran-
facted; but there are fome important Tables
whlch it wants, and with which it fhould
be fupplied ; and thefe when compofed, to-
gcther with all its other Tables, thould be
fubje& to the revxfal and examination of

the beft Judgcs, and afterwards publifhed ;
with a minute account of the principles af-
fumed and the method taken in campofing
thcm Such a publication would be a valu-
able addition to this part of fcience; and it
would



170 * Further Account of

would alfo be the means of increafing and
cﬁabh[hmg the credit of the Society,

In Queftions 4th 6th, 1oth, 11th, 14th,
xqth and 16th, I have, with a particular
- view to this Society, given rules by which
may be formed every Table it can want, for
fhewing the values of affurances on the
awhole duration, or any terms, of any one or
two lives; and nothing but care and atten- -
tion can be neceflary to enable any good
arithmetician to calculate from them.

- Further Account of the Equitable Society,
with an Account of an Inflitution for the
Sale of Life- Annuities at Hamburgh,

I Have uﬁ referred to the queftions in the
firft Chapter of this Treatife, for the rules
by which the values of affurances on any one
life, or any zwo lives, may be computed.
Since the laft publication of this Treatife,
inveftigations of this kind have been carried
much farther, and this fubje&, 'as far as it
refpects aflurances on any number of lives
not exceeding three, has been nearly ex-
haufted by Mr. Morgan, the a&uary of this
Society, in the Treatife referred to at the
end of the Firft Chapter. In ‘this
work, Mr. Morgan has given a diftin& ac-
count of the ftate of this Society as he had
made it out to January 1777 ; and to that

account,
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gccoeunt, and to the Obfervations addrefled
o the Sccicty in the Introduétion to Mr.
Morgan’s Treatife, 1 muft refer for the fulleft
mformatnon that can be given of the plan
and progreflive increafe of the Society, and
of the methods employed to keep in con-
ftant view the flate of its accounts. I (hall
herc oply add, that its increafe has been go-
ing on ever fince with rapidity ; that, in the
laft five years, (or fince 1776), its annual income
has been nearly doubled, and its capztal (conﬁ(’c«
"ing now in part of land fecuritics) more than
tripled; that the rate of mortality among the
pcrfons affured has continued much below
that in the Tables by which it has hitherto
madc its calculatmns (@) and that upon the
'whole,

-

(a) The ratiq of. thé decrements of life or rate of mor-
tallty in the Society has bcen, for twelve years from 1768

to 1780,
to thofe in Lenden — to thofe at Breflow

from 10 t0 20 — a8 1to 1} — asItorx

' 20to 30 — as 3to7 — a2t 3
00 40 -— 25409 - as2f03
iotos'o’ ~— a3 3t0§ - as8iog
§0t0 60 — asz2to3 — asbto
6oto70 — ' 9gtoiQ w 9to§

- The profits of the Society by aflurances only on fingle
lives during four years, from 1775 fo 178, were, on an
average, 6446/. per ann. 1In 1779, the Society (in order
better to improve a part of their capital) fold 27000/
three per cent. ftock, yielding an mtereﬂ: of 810/, per ann, ;
and with the produce of the fale (amountmg to 16,696/
7s. in money) purchafed 1334/ of the fhort annuity for
jo years from the sth'of January 1778 5 by which change
gt added to its prefent income 2001 per ann, after appro-
pnatmg
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whole, it appears at prefent to poffefs fuch’

“a furplus of income and ftock as places it (if

no mifmanagement takes place) above dan-

ger, except from events the moft extraor-
inary.

In thefe circumftances, the Society, not
willing to raife an exorbitant capital, or
to take unreafonable profits, came to a refo-
lution, at the beginning of the laft year, or
1781, to make fuch abatements ip its de-
mands as its prefent circumftances render
fafe, and to fettle fuch new arrangements in
its bufinefs as may contribute to make it as
great a benefit as poffible to the public.

In the preceding Settion, but more parti-
ticularly in the Introduttion to Mr. Morgan’s
Treatife, I have exprefled my wifthes that
the Society would order new Tables to be
calculated from Obfervations more adapted
to the general ftate of mortality among man-
kind than thofe given by the London bills of
mortality. I can now inform the public,
that fuch an order has been given and lately

priating 324 .. per ann. to accumulation in this thort an-
nuity, the effe of which accumulation will be, that if
the ftocks continue the fame, the annuity with its in-
cieafe will always fell for more than the original purchafe
money ; and, if never fold, will, in the two laft half-yearl

payments, become at leaft one balf more than the purchal}e'
money. If the ftocks rife, the profit from a fale will
be increafed. If they fall/, the accumulation will be in-
creafed. In every ftate, therefore, of the funds, the Soe
ciety will be gainers.

- carried
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Thefe new Ta-

~ carried into execution-
bles are,

Firt. A Table exhnbmng the values of
fingle lives for their'whole duration. ~

Secondly. A Table of the values of fingle
lives for any terms of years not excccdmg
feven.

Thirdly. A Table of the values, in fin-
gle and annual payments, of affurances on
fingle lives for terms and for their whole
duration.

Fourthly. A Table of the values of two
joint lives for all ages.

Fifthly. A Table of the values, in fin-

le and annual payments, of affurances of
grofs fams, and life annuities payable on the
furvivorfhip of one life beyond another.~—
The moft material partsof thefe Tables will
be found among the other Tables in the next
volume. ‘They have been calculated by Mr.
Morgan with incredible care and induftry;
and are correct and complete to a degree ne-
ver before attempted in any Tables of this
kind. They are to form the bafis of the fu-
ture bufinefs of the Socxety, and muft con-
duce much to its growing credit and ufc-
fulnefs. .

.The fecond, third, and fifth Tables, have
been calculated by the rules in Chap. 1ft of
this Treatife, Queftion 6th, 10th, 11th,and
14th. And the other Tables, or the tft and 4th
Juft mentioned, in the mcthod dcfcnbed by

. - Mr,,
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" Mr. Morgan in the 11d Se&ion of the fccb’r’id(
Chapter of his Treatife’on the Doétrine of
Annuities and Affurances; a method which,
at the fame time that it leflens the labour
of thefe calculations, prevents the poffibility -
of falling into any miftakes (2). '

They are all founded on a Table of th¢
probabilities of the duration of human life at
Northampton, which will be inferted among
the other Tables in the fecond volume of this
work. This Table made a part of all thé
former editions of this work; but it is, in
the prefent edition, much improved, and -
~ gives, I believe, more corretly than any
other, the mean probabilities of the duration
of human life; and, therefore, as I fhall ob-
ferve again hereafter, feems to be properer
than any other for general ufe. .

I had, in the Introdu&ion to Mr. Morgan’s -
" Treatife, recommended to- the Society the
obfervations on human mortality at Chefler ;'
and I had procured a copy of them from Dr.
HAvGAaRTH, the ingenious founder of them.
But the dire@ors of the Society have judged
very rightly, that they carry the probabilities
of life too high for their bufinefs—Thefe
Obfervations, however, are not on this ac-
count lefs important. I have been enabled

(@) Specimens of the fhorteft and eafieft method of mak-
ing thefe calculations by Logarithms, and grounded on
Mr. Morgan’s method here mentioned, will be given’
in a Poftfcript to the fecond of the Effays at the end of

tpis volume,
by
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by them to make the Northampton Table'of
Obfervations more complete ; and Tables of
the decrements and expe@ations of lives,

deduced from them, for both fexes, wxll be

iven in the next volume.

The intereft of ‘money in calculating the.
‘new Tables of the Society has been reckon-
ed, as it was in the old Tables, at 3 per cenz.
This gives the Society (more efpecially at
prefent when money may be improved at
near double this intereft) a very great ad-
vantage. It likewife poffc(Tcs the two fol-
lowing advantages.

Firft. The intereft of alarge and faft in--
creafing capital, the greateft part of which
is a sURPLUS over and above all that is ne-
- ceffary to enable it to make good its engage-

ments.

Secondly. The profits arifing from hrghcr
probabilities of living among the members of
the Society than are exhibited, even in the new
‘Table of Obfervations by which its demands
are for the future to be governed. This Ta-
ble differs but little from the Breflaw or Dr.
Halley's Table of Obfervations, which, as
may be feen in the Note, p. 171, gives pro-
babilities of living near a zbird lower than
thofe which have hitherto taken place in the
Society.

I believe the Society m:ghty now fafely
truft itfelf to the fecurity arifing from thefe

advantages, and take the payments for affur=
ances
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ances in ftri& conformity to its new Tabley
without any charge upon them; and thé
confequence of this would be, that thefe
payments, which four years ago were reduced
a zenth, will be further reduced about #wos
tenths, or in the whole about 30 per cent. (a)

But as it has been the cuftom of the So-
ciety (in conformity to the recommendation
in p. 167) to make an addition of 6 per cent:
to all the payments required by the old Ta-
bles, it may, I think, be excufed, if, for the
fake of greater fafety and to provide better
for the expences of management, it thould
make an addition of 3 or 4 per cent. to the
payments required by the new Tables. -

There ftill remain a few Tables, which
perhaps fome time or other the Society may
think proper to furnith itfelf with.—1I
will mention the two following.

Firft. A Table of the fame kind with that
mentioned in p. 125, thewing the values of
fums fayablc at a given age, and of annuities
payable ##// a given age, to a child, thould he
lofe his parent: °

Secondly. A Table containing the values
of affurances of annuities for the remainder
of life after given terms.

(a) It fhould be remembered, that the redu&ion here
mentioned, does not extend to the fingle payments for af-
- furances of /ife-annuities payable on furviver/bip, the Lon-
don Table of Obfervations givnig thefe almoit as low as the
Northampton Table.

This



the Equitable Society; &e. 177

This would infofm the public what ad-
Vantages could be reafonably offered to per=
fons who with to be purchafers of fuch an-
nuities ; and the avidity with which the de-
ceptions in this way have been encouraged
renders fuch an  information particularly
proper.—-~The public, indeed, has been led
by thefe deceptions to entertain fuch wrong
ideas of the terms on which thefe annuities
tmay be fold; that probably no terms which
the Society ean afford will appear fufficiently
encouraging. There are, however, annui-
ties of this kind which; at the fame time that
they have the moft ufeful tendency, might
poffibly invite purchafers.——Suppofc, in
particular; an annmty of 1/. to commence
at 56, and to increafe at the rate of 1/. eve=
ty year afterwards, ({o as to become 15/, at
70, 25/, at 8o, and 35/. at go) was offer-
ed for a given fum payable at the age of 30,
with proper abatements for every year that the
purchafe was made before this age.~~Would
not fuch a propofal be likely to engage at-
tention? And might it not be extremely
ufeful, by holding forth an incitement to in-
duftry in the beginning of life, and providing
a way of laying out fmall favings to the beft
advantage {~——~According to a high valua-
tion the fum in this cale would be about
twenty guineas; and the proper abatement
about twenty-five fhxllmgs for every year

Vor. L N that
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that a purchafer’s age, if not lefs than 20,
falls fhort of 30.

I muft not conclude thefe Obfervations
on annuity {chemes without taking particu=
lar notice of an excellent example in this
way, which is given by a general annyity in-
ftitution lately eftablithed at Hamburgh; and
to which I have referred at the end of the
fourth Se&tion p. 127.

Having received, through Mr. Oeder at
Oldenburg, an account of this inftitution,
and finding that the condu&ors of it wifh to
extend its advantages beyond the limits of
- Hamburgh ; 1 embrace with pleafure this
opportunity of recommending it, and recit-
ing the following particulars in its plan.

Perfons of all ages who may defire to in-
creafe their incomes by purchafing annuities
for their own fingle lives, or for the longeft
of any two lives, may in this inftitution
purchafe fuch annuities.——A perfon at 50
may receive during his life 75 per cent. for
any fum; at 6o, he may receive 105 per
cent. 5 at 70, 15 per cent. Perfons” who
depend for a fubfiftence on the permanency
of their capacities for fervice or labour,
may with fuch favings as they may be able
to make in their years of vigour, purchafe
for. themfelves a competence for old age. A
perfon at 40 may with 100/, purchafe 184
per ann. for his life after 55; or, for a pay-
ment of 17s5. 64d. every half year till he 1s
60, he may purchafe for his life after that

3 age
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dge 6/. 125. per ann.——Young perfons
whofe fortunes do not produce a fufficient
income may, by finking a part of them, pro-
cure the means of a future fettlement in
life. A boy, for inftance, aged 10, may with
100/. purchafe an annuity of 8/.: depend-
ent on his life till he is 25 years of age,
when it may be fuppofed he will be pro-
vided with other means of fupporting him-
felf.

Perfons who have friends or relations de-
pendent upon them may purchafe for them,
either by a fingle prefent payment, or by half-
yearly payments ; any annuities to commence
at the time of their furvivorfhip, fhould
that happen, and to be continued during the
remainder of their lives.  In the cafe of wi-
dows an abatement is made, if the purchafer
chufes, that the annuity fhould be paid only
during widowhood.

Parents withing to provide portions for
their children, or fums for putting them
out to apprenticethips when grown up to
a certain age, may purchafe (by either half-
yearly contributions or fingle payments,) fuch
portions or fums to be paid them at that
age, fhould they live to it.

The plan of this inftitution includes in
it feveral other particulars; but I will only
add, that the money received by the con- .
ductors of it is lodged in the chamber of
Hamburgh ; that the prices or contribu-
tions are diftinétly fpecified for every age in

2 a fet’
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a fet of Tables which have been publithed
at Hamburgh ; and that thefe Tables have
been calculated at an intereft of 3 per cent.
from fome of the beft regifters of mortality,
and (as far as I have examined them) with
fkill and corre&nefs.

CHAP..
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" CHAP IL

Of Pusric CrepiT, and the NATIONAL
Desr.

HE National Debt is a fubjet in which

the public is deeply interefted. Some

obfervations have occurred to me upon it,

which I think important ; and for this rea-

fon, though foreign to my chief purpofe in -

this work, I fhall beg 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 a
regular and certain courfe of payment.
When this is not done, a kingdom, by fuch a
practice, obliges itfelf to return for every
fum it borrows infinitely greater fums; and,
for the fake of .a prefent advantage, fubjeéts
- itfelf to a burden which muft be always
growing heavier and heavier, ’till it becomes
infupportable.

N 3 This
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This feems to be now the very ftate of
this nation. At the RevoLuTION, an zra
in other refpects truly glorious, the practice
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, it
was 16 millions. In 1715, it was 55 mil-
lions. A peace, which continued till 1740,
funk it to 46 millions; but the fucceeding
war ingreafed it to 78 millions; and the
next peace funk it no lower than 75 mil--
hlons. In the /gff war it rofe to 146 mil-
Yions and a half. During a peace which has
lafted now 10 years, it has been reduced to
138 millions: And at a fum not much lefs
than this, it will, perhaps, be found at the
eommencement of another war, which may
poffibly raife it to zoo millions (4).~One
cannot reflet on this without terrori—No
refources can be fuflicient to {fupporta king-

(a) It thould be remembered that this was written in
1773.——1n 1774 and 1775, two millions of the capital
of the 3 per cent. annuities were paid off, which reduced
the capital of the public debt to 136 millions; and at this
fum, nearly, (fuppofing the bong annuity worth 27 years
purchafe) it ftood at the beginning of the prefent war, which
has already raifcd it confiderably above 2c0 millions, as
will appear from aa account which I have thought pro-
per to infert at the end of this CHapter, in order to exhi-
bit an example of an expence, now going on and fuft in=
¢r-afing, which will probably mukeé this kingdom the
wouder and terror of future ages,

dom
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dom'long in fuch a courfe. ’Tis obvious,
. that the confequence of accumulating debts

fo rapidly; and of mortgaging pofterity,

and funding for eternity, in order to pay

the intereft of them ; muft in the end prove

deftrutive. Rather than go on in this

way, it is abfolutely neceffary, that no mo-
- ney fhould be borrowed, except on annui-
ties, which are to terminate within a given
period. Were this praifed, there would
* be a L1MIT beyond which the national debts
could not increafe ; and time would do that
neceffarily for the public, which, if . trufted
to the ceconomy of the conductors of its af-
fairs, might poffibly zever be done.

This, therefore, is one of the propofals to
which, on this o¢cafion, T with I could en-
gage attention.—I am fenfible, indeed, that
the prefent burdens of the ftate would, in this
cafe, be increafed, in confequence of the
greater prefent intereft, which would be ne-
ceflary to be given for money. But I do not
confider this as an objecion of any weight.
For let the annuity be an annuity for a 1900
years.  Such an annuity is, to the prefent
views of men, nearly the fame with an annui-
" -ty for ever; and it is alfo nearly the fame in
calculation, its value at 4 per cent. being
24} years purchafe, and theretcre 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 cent. on annuities

N 4 for
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for ever, it ought not to give above 1s. 74,
])er cent. more for money borrowed on annui-
ties for 100 years: But thould it be obliged ta
give a gquarter, or even an balf per cent.
more (2), the additional burdens derived
from hence, would not be fuch as could be
very fenfibly felt; and the advantages, arif
ing from the neceflary annihilation of the
public debts by time, would abundantly
overbalance them.

Thefe advantages would be, indeed, un-
fpeakably great. By fuch a method of raifing
money, the expence of one war would, in
time, come to be always dlfcharged before
a new war commenced; and it would be im-
pofiible, that a ftate {hould ever have upon
1t, at any one time, the expence of man
wars; or any larger debts than could be con-
traGted, within the limited period of the an-
nuities : And confequently, it would enjoy
the invaluable privilege of being rendered,
in fome dcorcc, independent of the manage-

(a) Thefe annuities mlght be kept 18 years without
being much dlmlmﬂ'xed in value; for, fuppofing intereft
at 4 per cent. an annuity for 82 years, is, within'a 4gth
part, or 2/. in g8/ worth as much as an annuity for a
1CO years.

Perhaps, in this way of raifing money, it might be beft
to offer a higher intereft ac firtt, which thould fall to a
lower, at the end of given mtervals Thus, tho’ 41 for
100 yéars is equal in value to § per cent. for 17 years, and
after that 4 per cent. for 83 years, yet the latter might ap-

PCZH’ more lIlVltlﬂg
ment
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ment of its finances by i ignorant or unfalthfql
fervants,

I muft add, that it is by no means necef-
fary, that thc limited period of the annuities
fhould be fo long as I have mentioned, or
0o years : And that, at any time before the
expiration of this pcrnod the public might
employ any furplas monies, in extinguithing
part of the annuities, by purchafing them for
itfelf at the market prxce, and thus it might
aid the opcratlons 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 propaf-
ed; butitisto be withed that, inftead of re-
tracting (@) it, as wasonce done, it had been
carried much further.

I am, however, far from mtendmg to re-
commend this plan as the beft a ftate can
purfue. There is another method of gaining
the fame end, whxch is, on many accounts,
preferable to it. I mean, ¢ by providing an
¢ annual favmg, to be applied lnvarxably,
¢« together with the intereft of all the fums
tl rcdeemcd by it, to the purpofec of difcharg-
 ing the pubhc debts: Or, in other words,
¢ by the eftablithment of a permanent sINK-
¢ ING FUND.”

(2) 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
perpatulm’:

3 Ie



186 Of Public Credit,

It is well known, that this plan has been
alfo adopted by our government; but, tho’
capable of producing the greareff effe@s in
the eafieff and furef manner, it has never
been carried into execution. It will abund-
antly appear frqm what follows, that this
obfervation is juft.: ‘ '

‘Suppofe the annual faving to be 100,0007.
This fum, applied now to difcharge an equal
debt, bearing intereft at 4 per cent. will tranf-
fer to the public, from its creditors, an an-
nuity of 4000/, The annual faving, there-
fore, would be increafed to 104,000/ ;
- and this faving would transfer to the public
another annuity of 4,160/. and make the
faving, at the beginning of the 2d year, to be
108,160/ —Thus, the original fund would
go on increafing, at the fame rate with money -
improved at 4 per cent. compound intereft.
—At the beginning of the 3d year it would
be 112,486/. At the beginning of the 18th
year, 202,581/, Of the 36th year, 410,393/
and of the gsth year, 4,151,138/ —In g4
years, then, the nation might be eafed of
above 4 millions per annum in taxes; and
above 100 millions of its debts would be dif-
charged, gradually and infenfibly, at no
greater expence than 100,000/, per annum;
and, without interfering with any of the re-
fources of government ; or making any other
difference, than caufing funds to be engaged
- - for
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for a courfe of time to the publié, which
would have been otherwife neceflarily engag-
ed to its creditors, and which, therefore, muft
have been entitely ufelefs to it.

It is an obfervation that deferves particular
attention here, that, on this plan, it will bé¢
of lefs importance to a ftate what infereft it
is obliged to give for money: For the higher
the intereft, the fooner will fuch a fund pay
off the principal. Thus; .a 100 millions
- borrowed at 8 per cent. and bearing an an-
nual intereft of eight millions, would be paid
off by a fund, producing annually 100,000/
in 56 years; that is, in 38 years lefs time,
than if the fame money had been borrowed
at 4 per cent. (a). v
-t ' It

(a) What is here faid, fuppofes the fame fund applied
to the difcharge of debts bearinig different interefts. If
different funds are applied, bearing to one another the
fame proportion with the interefts of the debts which
they are to difcharge, the benefit derived from borrow-
ing on lower rather than higher interefts, will be reduced
to almoft nothing; for the difburfements of the public

on account of all equal loans, will, in this cate, be
nearly the fame. ,

The following example will explain and demonftrate
this.

Let 4 million be borrowed at 3 pei* cent. and let a fund
be charged with it, bringing in_fix fbillings per cent. per ann.
more than the intereft; or 33,000/, inflcad of 30,000L
per ann.  This furplus, unalienably applied, together with
all the interefts difengaged by it, will annihilate the prin-
cipal in 81 years, as may be gathered from Table 1Vth.
in the next volume. And the difburféments, on account
of the loan, will be 81 multiplied by 33,000/ that is,
2.673,0c0/ Let us fuppofe again, a million borrowed

at
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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, in fome meafure, balanced
by the addition which would be made to its
future burdens, in confequence of the longer
time during which it would be neceffary to
bear them.—I mean this on the fuppofition,
that the favings produced by reductions of
intereft, are immediately applied to the re-
lief of the ftate, by annihilating taxes equi-
valent to them. But if that is not the cafe;
and if, likewife, there is either no plan efta-
blithed for putting the public debts into a
certain courfe of ‘payment, or it is not faith-
fully carried into execution; in thefe cir-
cumftances, reductjons of intereft may prove
hurtful. For, firft, They would only fur-
nith funds for contracting further debts, and
with more money for fupplying the defi-
ciencies arifing from profufion and bad ma-
nagement. And, fecondly, As, in fuch cir=
cumftances, they would only retard, and not

revent the increafe of the burdens occafion-
ed by the public debts, a period would
come when the affairs of the ftate would"
at 6 per cent. and let a fund be charged with it, produc-
ing a furplus of twelve fbillings per cent. per ann. fuch a
fund, befides paying.the intereft, will difcharge the prin-
cipal in 41 years; and the difburfements, on account of
the loan, will be 66,000/. multiplied by 41; that is,

2.706,0col. or nearly the fame with the difburfements
on account of an equal loan at 3 per cent.
get
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get near to a ¢rifis; and at fuch a period,
- its danger would be increafed, in proportion
to the redu@ions 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 be near finking. Let it, however, be fup-
pofed to have ftill fome laft refources left,
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

neceffary to be thrown upon it.—Let it fur-
“ther be fuppofed, that at this time, the ftate,
urged by the fear of an approaching bank-
ruptcy, refolves upon entering into fome
effeCtual meafures for preferving itfelf.
Certain it is, that in fuch circumftances, no
meafure /5 effetual can be purfued, as the
eftablithment of a fnking fund, and fuch a
faithful application of it as I have explained.
‘Let that then be the meafure entered upon;
and let the ftate be fuppofed capable of pro-
viding 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 I have mentioned; or, in 23
‘years; and the ftate might be faved. But
if, in confequence of redudtions, they bear
intereft at no more than 3 per cent. the fame
fund would not give the fame relief, in lefs |

' than
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than double that time ; and therefore, a bank=
ruptcy might prove unavoidable (4). .

I with I could think, that there is nothing
in this reprefentation, that can be applied to
the prefent ftate of this nation. The intereft
of the public debts has been reduced, at dif-
ferent periods, from 6 to 5, from § to 4,
and from 4 to 3 per cent.; but fill they
have grown with rapidity ; and we now fee
ourfelves overloaded, and in no way of gain-
ing relief. Had there been no reduétions of
intereft, we fthould, indeed, have been in the
fame condition fooner; but, we might have
been relieved alfo fooner, and with lefs dif-
ficulty and danger.

In fhort. Reduéions of intereft are ad-
vantageous chiefly when made to gain ad-
ditions to fuch a finking fund as I have de-
fcribed.—When made with other views, they
are only palliatives, which give prefent relief
by increafing future danger; or expedients
which pofipone a public bankruptcy, by ren-
dering it a calamity more wnavoidable and
dreadful. As managed therefore among us,
they have been indeed the effes of too
narrow a policy, and deferve none of the
encomiums which have been beftowed upon
them.——The preceding obfervations prove
this f{ufficiently; but there is one farther

(a) Tt thould not be forgotten, that the operation of
' fuch a fcheme would foon raife the 4 per cent. debts near-

ly to par, and render the difcharge of them at a difcount
impradticable,

proof
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proof of it which I cannot help mentioning.
—Suppofe 200,000/, per ann. to have been
gained in 1716, by the reducion which was
“then made of the 6 per cents. to 5 per cents;
or, in other words, by faving 1 per cent. per
ann. on a capital of 20 millions. This fav-
ing, in confequence of being applied un-
alienably in the manner I have reprefented,
to the payment of the public debts, would,
in 37 years, have difcharged a debt of
20.325,000/. bearing 5 per cent. intereft.
But if applied every year to current fervices,
in order to avoid levying new taxes, the
benefit derived from it in the fame period,
would be 37 times 200,000/. or 7.400,000/.
but at the fame time, a debt would have
been continued of zo millions, which muft
have been otherwife paid. The effe&, there-
fore, in this cafe, of the redu&ion, would
be to prevent an incumbrance on the public
of 200,000/. per ann. by leaving upon it an
incumbrance of a million per ann. rendered
more difficult and unlikely than ever to be
removed (a).
: But

(a) There is an inconvenience arifing from redu&ions of
intereft, which I did not attend' to when this Chapter was
compofed, but which is greater than any here mentioned.
They have given rife to the extravagant douceurs or pre-
miums which have been annexed to our public loans, by
caufing the lenders of money to confider whatever intereft
could be offered above 3 per cent. as no more than a fhort
annuity. -— Had there been no reduions of intereft be-
fore the war which begun in 1755, the price of the four

per
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_But to return to the fubje I have princi~
pally in view. ' :

per cent. flocks would have been during the whole war ei
ther above par or ot much below it, and government might
have borrowed at this or a lower intercft without premiums:
But the redution which had juft taken place of 56 millions
to an intereft of 3 per cent. made it unavoidable for mo-
neyed men to coniider this {tock as only a 3 per cent. ftock
with 1/ per ann. added till peace was eftablithed ; and
this made it neceffary for government, either to promife
intereft extravagantly high, or to offer long or fhort or.
life-annuities or additional capitals, as rewards for lend-
ing money at 3 per cent: The laft method has been
conftantly adopted ; and in confequence of ity the pub-
lic has been put to an enormous expence, which the avoid-
ing of reduions and a little management would have
rendered entirely unneceflary. ‘

1 have endeavoured to explain this in the fecond Tra&
on Civil Liberty, Part 11, Sec. IlI,  and particularly
in the Supplement to that Tract, where regulations are
propofed for raifing the value of ftocks bearing higher
interefts than 3 per cent. in order to avoid the neceffity
of offering high premiums and creating artificial debts.— -
The prefent ftate of the ftocks will thew what occafion
there is for fome fuch regulations. The 3 per cent.
ftocks are now (O&. 25th, 1781,) at 552 ; and the price
of the 4 per cent. ftocks, which, in order to bear a pro-
portionable price, ought to be 73, is (deducting a fort-
night’s intereft) 70%.° One per cent. added to make a _fue
per cent. ftock, would be ftill more undervalued ; and
fuch a ftock, even with the advantage of being declared ir-
redeemable for 15 or 20 years, would not probably fell for
more than 82/. or 83/. Were, therefore, government to
attempt to borrow by offering § ger cent. it ceuld not
fucceed without giving a premium of near 20/. for every
100/ advanced. But, by fuch regulations as thofe
propofed in the Supplement to which I have juft refer
red, it would, I imagine, become pra&icable to bor-
row at intercfts correfponding nearly to the prices of the
3 pér cents, without premiums. ’ '

What
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What 1 have faid implies, that a ftate al-
ways difcharges its debts, whatever intereft
they bear, by paying the original fum bor-
rowed. It may, perhaps, be imagined, that
when a loan is under par, it may be difcharg-
ed at a lefs expence. DBut this is by no means
fo practicable 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
exped, in general; to be able to redeem them
by paying /lefs. 1 have faid, in 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 of its debts. And I am fenfible alfo,
that confiderable advantages might be de-
rived from /lotteries (a), in paying the public
debts : But /otteries do great mifchief ina
ftate, by foftering the deftructive fpirit of
gaming. It is wretched policy to make
them familiar, by recurring to them in the
ordinary courfe of government. There are

(a) Thus; 8oo,oool of the 3 per cents. at 87 or
1,000,000, at 70, might be redeemed with half a mllhon
of money, conﬁﬁmg of 50,000 lottery tickets at 10/,
each, real value; but capable of being fold at 14/. as
was done in fome-of the laft lotteries,

Vor. I. O great

f
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great occafions on which they may be me-
ceflary, and for fuch occalions they fhould
be referved.

The advantages of - putting the public
debts into fuch a courfe of payment as I
have defcribed, are fcarcely to be imagin-
ed. Tt would give a vigour to public cre-
dit, which would enable a ftate always to
borrow money eafily, and on the beft terms.
And the encouragement to lenders might
be always improved, without any inconve-
nience, by making every loan irredeemable,
" during the firft 20 or go years; for, there
could feldom be any occaﬁon for bcgmmng
to difcharge any one loan fooner.

It might be eafily fhewn, that the faithful
application, from the beginning of the year
1700, of only 200,000/ anaually, would
long before this time, notwithftanding the
reductions of intereft, have caufed above
half the public funds to revert to the
public, and paid off above 8o millions of
1its debts. The nation might, therefore,
fome years ago, have been eafed of a great
part of the taxes with which it is loaded.
The moft important relief might have been
given to its trade and manufaéturcs, and it
might now have been in better circum-
ftances, than at the beginning of the laft
-war; its credit firm; refpeCted by foreign
nations, and dreaded by its enemies. The
near view, likewife, of fuch a period, dur-

ing
3

4
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ing the courfe of the laft war, would have
~given higher {pirits to the nation, and en-
couraged it to bear the expence occafioned
by the war with more chearfulnefs, and to
continue it with vigour for two or three
years longer; the confequence of which
would, probably, have been, gaining a full
indemnification from our enemies, and
weakening them to fuch a degree, as would’
have given us effectual fecurity 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-
plied in the fame way, would, in 60 or 70
years more, have paid, not only all that
would have been now unpaid, but alfo, pro-
bably, a great proportion of fuch further
debts (4) as muft be contracted within this’
time. And thus, without any expence that
could be fenfibly felt, its debts, as foon-as
they began to grow heavy, might have been
conftantly reduced to a balf, ora third; and’
not only all danger, but all confiderable #-
convenience from them prevented.

All I'have now faid, fuppofes aﬁrzg/e fund
with a general appropriation to the payment
of the public debts. The fame ends might

(@) The reader muft fee, that this and much that fol-
Jows has been written with too little forefight. Little in-
deed could I fufpect at the time of the former publications
of this work, the poflibility of a war fo deftru&ive as that
with /{mmca, and an expence fo unparalleled as that which
it has occafioned. o

be

O 2
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be anfwered by particular funds, with fmalk
furplufles, appropriated to particular debts.
In the wars of King Williamand Queen Anne,
an intereft of fix, and fometimes feven and
eight per cent. was given for loans. It would
have been eafy to have annexed to each loan
a fund producing a furplus of 1l. per cent.
after paying the interelt; and fuch a furplus
~would have been fufficient to annihilate the
principal of every loan in 33 years. Had
this plan been followed, the difengagement
of the public funds, and the relief attend-
- ing it, would have begun 5o years ago; and
the debts contracted, during the reigns of
King William and Queen Anne, would have
been all cancelled near 20 years ago, without
any of that trouble, tumult, and diftrefs,
which have been occafioned by redu@ions of
intereft, and by the various fchemes which
have been tried for leflening the debts (¢).—
A fund, yielding 1/. per cent. furplus, an-
nexed to a loan at 5 per cent. would dif-

charge the principal in 37 years (4). At
4 per

(a) The fums to be laid out would, in this cafe, be fo
fmall at firft, 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-
ried, is the moft eafy and quiet and filent way poflible
of extinguithing the public debts.

(2) 1 have all along fuppofed the produce of the pub-
lic funds to eome in yearly. The truth is, that it comes
in half-yearly ; but this gives no advantage in the pay-
ment of the public debts worth taking into account. 14
per annum, together with its growing interefts, at 4 per

T cent,
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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 nation with
- refpe to its debts, had a nght plan been
evrfued from the firft. But it will be afked,

hat can be done with them as they are?—
I with I was able to give a more fatisfactory
anfwer to this enquiry. Every one muft fee
our profpe to be difcouraging, and our ftate
hazardous. Some have thought, thata good
method might be found out of difcharging
the national debt, by fhort annuities, and
" life annuities. The following obfervations
will thew how groundlefs an 1magmatlon
this is.

Short annuities and life-annuities havebeen
always vndervalued by the public; and
were they offered to fale to fuch an amount
as would be neceflary to make any confider-
able reduction in the national debt, they
would probably fall to a very low price.
Let the three Fper cent. ftocks be fuppofed
at 86. 100/. of this ftock would not be ng-
en up for a life-annuity lefs than 6/ or a
thort annuity for a le(s term than 30 years;
for this is valuing them at 14 years purchafe,
and life-annuities in particular have never yet
been difpofed of at fo high a price.—In or-
der, therefore, to difcharge in this way a ca-

cent. taken yearly out of 1col. will reduce it to nothing
in 41 years; if taken balf-yearly, it will annihilate the
fame capital only four months and 12 days fooner.

O3 pital
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pital in the 3 per cent. annuities of 33 millions
and a third, (the intercft of which is a mil-
lion per ann.) it would be necefary to pro-
- vide a furplus producing another million per
ann. for 30 years.. But this furplus em-
ployed during the fame time as a finking
fund, would redeem 47 millions and a half
at par, and 51 millions and a half at 86/
in money for every 1col. flock. It would,
therefore, be great folly to employ fuch a
furplus in the former way rather than the
latter. . _

But I will beg leave to detain the reader
here a little longer The obfervations now
" made may be of ufe in fhewing what the beft
method is of incurring debts as well as're-
deeming them.

Suppofe a million raifed by annusties on a
fet of lives, all at 3o years of age. The
purchafers of fuch annuities cannot rea-
fonably be reckoned to have an expectation
of lefs than 30 years. That is; the dura-
- tion of their lives, taking them one with
another, will be 30 years ; and they will be
entitled, fuppofing intereft at 4 per cent. to
71. per annum, for every 100/. advanced. For
amillion then, the public would make 30 pay-
ments of 70,c00/.—Let us fuppofe next, that
a fund producing this fum annually, inftead
of being engaged to pay thefe life-annuities,
is engaged for 30 years, to pay the principal
and intereft of a million, borrowed on 7e-
decmable perpetuitics, at 4 per cent, There

will,
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wﬂl at the end of the firft year, be a fur-
plus of 30,00e/.—In confequence of ap-
plying this to the extinction of the principal,
it will be reduced to 970,000/. on which, at
the end of the fecond year, the intereft due
will be 38, 800/l. There will, therefore, be
a faving of 1200/.. Inftead of employing
this faving in further finking the principal,
which would caufe the fund to accumulate
in the fame manner 'with money at com-
pound interett, let it be taken and employed
in any other way: And let the fame be done
with™ all the fubfequent favings, referving
only 30,000/. annually, for the purpofe of
finking the principal. At the end of the
fecond year, the principal will be g40,000/. ;
and the faving of interc(t upon it, at the end
of the third year, 240c/. At the end of the
3oth year, the principal will be reduced
to 100,000/. The faving of intereft that
year will be, 1200/ multiplied by 29, or
34,800/, and the fum of all the favings will
be 522,000/ —Deduc from hence 100,000/
remaining then undifcharged of the prin-
cipal ; and 422,000/. will be the lofs the
public would fuftain, in the circumftances I
have fuppofed, by raifing money on life-an-
nuities. But if we fuppofe the favings, as
they arife, as well as the conftant fum of
30,000/ to be applied to the difcharge of
the principal, inftead of being fpent on cur-
rent fervices ; the whole million will be an-
nihilated in 21 years and a half; and the
(O] lofs



\

200 Of Public Credit,

lofs to the public by preferring life-annuities,
will be 8% years purchafe of the annuities ;
or §95,000/—By fimilar deduétions it may
be eafily found, that the lofs, in younger
lives, is greater; in o/der lives lefs; but ne-
~ ver inconfiderable, except in the o/def 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 waffe a fum
equal to more than half the principal bor-
rowed (¢). This, however, tho’ fo wafte-
ful,

(a) It is obvious, that the obferyations here made,
mayi be applied to the common methods of raifing money
on life-annuities, for building churches, paving ftreets,
making navigations, &c. &c. And, in general, to all cafes
where the money received is not laid up to be improved.
—For, to view this fubject in another light, let us fup-
pofe 10,000/. borrowed for any public work, on perpe-
tuities, at 4 per cent. And, it that will afford more en-
couragement, let them be made irredeemable for any
number of years lefs than feventeen. Let us further fup-
pefe fuch rates, or tolls, eftablifhed for the payment of
the intereft and principal, as fhall produce deuble the in
tereft of the fum horrowed ; or 800/. per annum, inftead
of 400/, per annum. Let the furplus, as it comes in balf-
yearly, be laid up to accumulate in the public funds. in
17 years and a half, reckoning intereft at 4 per cent. a ca-
rpital will be raifed, equal to the whole fum borrowed ; -
and, therefore, at the end of that time,- the whole debt

* may be difcharged, and the whole tranfation finithed. —
But if the fame fum had been borrowed on annuities, for
the lives of a fet of perfons 50 years of age, at § per cent.
which is 1/, per ¢ent. lefs than the true value of fuch an-
nuities : Had this, I fay, been done, balf the annuitants
would have been alive at the end of the term I have men-
tioned ; and the whole tranfzction, together with the ex-

- pences
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ful, is a more frugal way of procuring mo-
ney than by borrowing on perpetusties, with-
out putting them into a courfe of redemp-
tion; for in this cafe, (if a fpunge is not
applied) the lofs muft be snfinsze.

But to return.

The enquiry which has occafioned this
digreflion, muft be interefting to every per-
fon who wifhes well to this country.—All

{chemes for difcharging the public debts by

life-annuities, have been fhewn 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 anly fimple intereft, can
be capable of reducing its debts within due
bounds; or of doing us, in our prefent cir-
cumftances, any eflential fesvice. A fund,
producing a furplus of even two millions an-

“pually, would, when thus applied, pay no

more than' 40 millions in 20 years; and, in
that time, a war might probably come, which

pences and trouble attending the management of it, could
not have been finally clofed ’till the extinétion of all the
lives; that is, not in lefs time, moft probably, than 35,
or, perhaps, 40 years.—it is a neceflary obfervation here,
that, if public credit maintains its ground, much will not
depend, in the plan now propoled, on the rife and fall of
Stocks. If a war finks them, the money laid out, while
the war lafts, will accumulate faller. If a peace raifes
them, the money that had been previoufly laid out will
be proportianably increafed. :

, would
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would intérrupt the application of it; and
increafe our debts much more than fuch a
fund had leffened them.

Certain it is, therefore, that if our affairs
are to be retrieved, it muft be by'a fund in-
creafing itfelf in the manner I have explain-
ed. The fmalleft fund of this kind is, in-
deed, omnipotent, 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 thould be Jarge.—Let us then fuppofe,
that the nation is ftill ftrong enough to ena-
ble it to provide a fund, that fhall yield a
million and balf annually, for 20 years to come :
And alfo, that, together with all its prefens
burdens, it is capable of bearing every add:-
tional burden that 20 years more can bring
upon it. If this is not true, we have, [
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-
preflive taxes, to the amount of a million and

(a) It thould be remembered, that in the prefent year
1781, 1/ per cent. on the confolidated 4 per cents. is anni-
hilated, and that I fuppofed when this was written the
faving derived from hence to be taken as a part of the

fund, ,
) a half;
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a half ; and the confequence would prove,
that, if there fhould have been a war, ei-
ther the whole, or 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 fhould 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 relicved as to be prepared for a
war.—The remaining million and half would,
in 23 years, increafe again to three millions
per annum ; and then, fo much more of the
public taxes would be fet free; ;o millions
more, or 93 millions in all, of the public
debts wonld be difcharged, and the difficul-
ties of the nation would be, ina 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 annum,
might be erough 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. By
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 afligned. Should there be
a war in a few years, the 3 per cents, would
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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 I have
mentioned, in 18, inftead of 20 years.—
The advaptage 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 ef-
te& of this would be, that money might be
borrowed for the public fervice on propor-
tionably better terms. Suppofe, for inftance,
that four millions muft be borrowed for the
fervice 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 ha‘lf 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
ar, this could not happen; an equivalent
effect would be produced in the way juft
mentioned. The ftocks would be always
kept up by the operations of the fund; and,
in proportion to the fums yielded by it, the
‘ ' public
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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
avar 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 fervices, would, independently of its ef-
fe& in redeeming thefe debts, be attended
with great advantages to the public. . But
this is a fubje&t on which I fhall have occa-
fion to fay more prefently. : .

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 (¢). And I cannot doubt but that
fuch favings might be made in the colle&ion
and expenditure of the national revenue, as
would caufe this fund to yield, for 18 or 20
years to come, the whole of this fum, with-
out inpofing any new burdens on the pub-
lic. But, were there, indeed, no way of
providing any part of it, but by creating new

(a) A more careful enquiry has fhewn me that the true
furplus of the public income was at the time of the for-
mer publications of this work much lefs than I imagined.
For five years after 1763 it was no more than 30,000/.
per ann. For five years before 1775 it was 338,729/ ;
and the medium for the whole duration of the laft pcace
was 196,000/, per ann. according to the accounts in the

fecond Tra& on Civil Liberty, Part 3¢, Se, 4th.
funds,

3
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funds, or impofing new taxes; it ought to be
done, becaufe it mu/ be done, or the nation

ﬁnk.

The evils and dangers, attending an exor-
bitant public debt in this country, are fo -
great, that they cannot be exaggerated.—
Wiithout repeating, what has been fo often
faid, of its increafing the dependance on the
crown, rendering us tributary to foreigners ;
and raifing the price of provifions and la-
bour; and, confequently, checking popula-
lation, and loading our trade and manufac-
tures ; I will only take notice of the follow-
ing evils which attend it.

Firft. The execrable practices of the
Alley. 'Thefe cannot be mentioned in lan-
guage too ftrong. They are increafing every
" day; and the national debt, by giving occa-
fion to them, is likely foon (with the aid of
annual lotteries) to ruin all honeft indaftry
among us, and to turn us into a hation of

mblers. .

Secondly. It muft check the exertions
of the fpirit of liberty in the kingdom. The
tendency of every government is to defpo-
tifm ; and in this it muft end, if the people
are not conftantly jealous and watchful. Op-
pofition, 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 mutft in- .
fluence
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fluence all who have their intereft conneted
with the prefervation of the funds, and in-
cline them always to acquiefcence and fer-

vility.

fund
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fund I have defcribed, and of all its earnings,
to the purpole of finking the national debt.
The whole effect of it depends on its being
allowed to operate, WITHOUT INTERRUP-
TION, a proper time. But it may be afked,
how this can be fecured ? Or, by what me-
thod an objed, that muft be continually
growing more and more tempting, can be
defended againft invafion and rapine ?—I
might here mention the fuperintendency 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.—The difficulty, therefore, now men-«
tioned, is the-very greateft difficulty the na-
tion has to ftruggle with in the payment of
its debts.

The finking fund was eftablifhed 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 DEPo-
s1T never to be touched; the law which
eftablifhed it declaring, that it was to be ap-
plied to the payment of the principal and in-
tereft of fuch national debts and incambran~
ces, as had been incurred before the 25th of
Deceméer 1716 ; and to no other ufé, intent or

purpofe
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purpofe whatever.—The faith of parliament,
therefore, as well as the fecurity of the king-
dom, feemed to require, that it thould be
preferved carefully and rigoroufly from alie~
natibn.  But, notwithftanding this, it has
been generally alienated ; and the produce of
it employed, in helping to defray fuch cur-
rent expences as the exigencies of the ftate

rendered 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, or procured by making a new loan.
But in truth the difference between thefe
two methods of procuring money is no lefs
than snfinite.—For, by employing the sink-
ING FUND in bearing current expences,
rather than borrowing znew money on new
funds; the ftate, in order to avoid giving
fimple intereff for money, is made to'alienate
money, that muff have otherwife been im-~
proved at compound intereft ; and which, in
time, would have neceffarily increafed to any
fum.—Had a faithful ufe been made from the
firft, of only one THIRD of the produce of
this fund, the greateft part of our prefent
debts would now have been difcharged. (2)—
Can

(a) “The principal obfervations in this Chapter, T have
given juft as they occurred to my thoughts, without
knowing that any of them had been made by other
writers. Some propofals and obfervations of a fimilar

nature, I have fince found in an excelleat pamphlet pub-
S lithed
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Cas it be poffible then to think, without
the deepeft regret, of that mifapplication of
this fund, which, with the confent of par-

liaments always complying, our minifters
have practifed ¢ '

-

SUPPLEMENT.

THE following account of our Public
Funds 7z general, and of the SinkinG Funp
in particular, having been, fince the laft edi-
tion of this Treatife, publithed in another
work too incorredtly, I have thought proper
to introduce it here as a Supplement to the
preceding Chapter. ,

The

‘lithed in 1726, entitled, An Effay on the National Debts o

this kingdom, wherein the importance of difcharging them 1s
confidered, and fome general miflakes about the nature and effi-
cacy of the SINKING FUND examined and yemoved. In a Let-

ter to a Member of the Houfe of Commons, Fourth edition.
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'The Britifb Funds have been all formed -
-into the four following claffes or divifions.—
The AGGREGATE Funp; the SouTH-SEA
Funp; the GENERAL Funp; and the
SinkinG Funbp.

The Aggregate Fund was eftablithed by an
ac of Geo. I. cap. 12.in 1715. It had this
name given it, becaufe it confifted of a great
variety of taxes and furplufles of taxes
which were in that year confolidated, and
given as a fecurity for the difcharge of the
- Intereft and principal of debts due to the
Bank of England, and fome other public
debts ; and alfo for the payment of 120,000/
per. ann. to the civil lift.  Into this fund are

brought the two-thirds and one-half fubfidy
of tonnage and poundage; half the inland
duties on tea and coffée ; the houfe-money
granted by the 7th of 277/. III. ; the duty on
hops ; the duties on low wines, brandy, and
Britifh fpirits 5 all arrears of land-taxes ; all -
.public monies not appropriated ;3 the fur-
plufles of the nine-penny excife, of the five
fevenths of the Bank nine-penny excife, of
the revenues in the annuity acts of the 4th,

sth, and 6th of Queen Anne, &c. and, by-
an act of the ift of Geo. III. all the duties
* conftituting the revenue of the civil lift.
The whole produce of this _fund has been for
fome years about 2,600,000/ per ann.

The South-fea jfund was cftablithed, by
ftat. 3 Geo. I. cap. 9. in 1716; and is fo
called becaufe appropriated to pay the in-

P2 tereft
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tereft of the South-fea company’s capital.
It confifts of a duty on candles, and certain.
impofts on wines, vinegar, tobacco, and
Eafi-India goods. Its produce of late has
been about half a million per ann.

The General Fund was alfo eftablithed, by
ftat, 3 Geo. I. cap. 7. in 1716, and confifts -
of a {ubfidy on goods exportéd ; a tax on
hackney-coaches and chairs ; duties on foap,
hides, ftamps, and policies of infurance;
700/. per week letter-money; a moiety of
the inland duties on tea and coffee; and
39,855/, per annum out of the hereditary
excife on beer for the bankers annuities.
All thefe taxes have for fome years amounted
to a little more than a million per ann. and are
appropriated to the difcharge of the intereft of
7,808,087/. (originally 10,000,000/.) capital
ftock of South-fea annuities, together with
charges of management.

All that remained of the produce of the
taxes thus digefted into thefe three funds,
after fatisfying the charges upon them, was
in the fame year (or 1716) carried into a
fourth fund, to which was given the name
of the Sinking Fund, becaufe appropriated
to the purpofe of finking the public debts.
The words of the a& of the 3d of Geo. 1.
which eftablithed this fund, are, << All the
‘“ monies to arife from time to time, as
*“ well of the excefs and furplus of an a&
““ made this feffion for redeeming the funds
‘“ of the Bank of England; and of the ex- .

I ““ cefs
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«¢ cefs or furplus by virtue of one other at
< made likewife this feflion for redeeming
«¢ the funds of the Soutbh-fea company; as
¢¢ alfo, of the excefs or furplus of the du-
¢¢ ties and revenues by this a&t approprlatcd
¢¢ as aforefaid; and the overplus monies of
¢ the faid General Fund by this a& efta-
¢¢ blithed ; fhall be appropriated to the dif-
¢¢ charging the principal and intereft of
¢ fuch national debts as were incurred be-
¢ fore the 25th of December, 1716, and
¢¢ are declared to be national debts; and to
¢ or for no other ufe, intent, or purpofe
¢¢ whatfoever.” The tranfactions with re-
fpect to this fund make a very important
part of the hiftory of Britain; and furnith
us with a ftriking inftance of the depravity
and folly which often ruin kingdoms.
~ Before its eftablithment there had exifted
many {maller funds of the fame nature; that
is, fuch duties or taxes had been provided for
aying the interefts of particular loans, as
afforded furpluffes by which the principal it-
felf was to be gradually redeemed. This was
the common practice in the reigns of King
William and Queen dnne. Moft of the
ublic duties were given for terms of years ;
and at the end of thofe terms they ceafed of
courfe, unlefs continued for farther terms by
new acts of parliament: And, in general, it
was provided, when any money was raifed,
that the principal fhould be cancelled either

by time, as in the cafe of the fale of long
P33 -and
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‘and fhort annuities, or by the furpluffes of
the duties charged with the payment of the
intereft. This was an excellent plan; but
it was by no means carried fteadily into exe-
cution. In the year 1720, moft of the long
and fhort annuities were converted into re-
deemable perpetuities, at the expence of
above three millions; and the furpluffes of
the duties charged with particular loans were
often fo broken into, by being either charged
with new loans before they had cancelled the
old, or fpent on current fervices, as to be
rendered incapable of anfwering the end in-
-tended by them. In confequence partly of
this bad management, the public debts at
the acceflion of the houfe of Hanover were
{o much increafed as to be generally reckoned
infupportable ; and their redution was made
one of the firft objetts of parliamentary at-
tention, This gave rife, in 1716, to the
inftitution of the ﬁmd, of which we are
giving an account, the father of which was
(as has been generally faid) Sir Robert Wal-
pole, but, in reality, the Earl of Stanbope. All
the taxes, except the land-tax and fix-pence
per bufhel malt-tax (2), were then made
perpetual, and diftributed into the three
jimd.r which have been defcribed, the fur-
pluffes of which, for ever afterwards, were
(a) Thefe taxes have been always voted by parliament
from year ta year; and are, on this account, diftinguithed
by the name of the gnnual taxes ; and wholly employed,

as far as they will go, in bearing the current expences of
every year,

1 ‘ ta
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to be held facred, and to be applied invio-
lably, according to the words of the a& juft =
recited, to the redemption of the national
debt. ,

A confiderate perfon might have fuf-
pected, that the fame caufes which had ren-
dered former partial appropriations ineffec-
tual, would deftroy the eflicacy of this.
‘There feemed, however, to be reafon for
hoping the contrary: For,

Firft, the future happinefs and glory of
the kingdom were thought to depend (4) on
this appropriation ; and the law which efta-
blithed it was declared to be a fundamental
law of the realm. \ ‘

Secondly, in conformity to thefe fenti-
ments, the words of this law were made
as ftrong as they could well be; and, in
order to give additiodal force to it, a re-
petition of it, in the fame words, was in-
ferted in an a& of the sth of Geo. I.
~cap. 3.—Particular notice fhould be taken
of thefe words.—They order that all the
furpluffes of the taxes then made perpetual,
thall be applicd to the difcharge of the pub-

(a) The alarm occafioned about this time by the pub-
lic debts (which have been fince twice doubled) and the
eager expeCations entertained from this fund, appear re-
markably, from a faét juft mentioned ; or from the conver-
fion (at the expence of three millions) of moft of the long and
fhort annuities then fubfifting into redeemable perpetuities,
in order to fubjec them to the operation of this fund.
Events have thewn, that it would have been happier for
the kingdom had the contrary been done,

P4 lie
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lic debts, and “¢ to no other ufe or intemt
¢¢ whatever.” When, therefore, a debt had
been paid off, the addition arifing from that
payment to the furpluffes (or the annuity
difengaged by it) became a part of the fund,
and, together with it, was to be employed
in difcharging farther debts. And the fame
‘being true of every fucceffive annuity difen-
- gaged by every payment, the fund, if never
mifapplied, muft neceffarily have operated in
finking the public debt, in the fame manner
that money accumulates, when put out to.
bear compound interet. And in this way
this fund did in fat operate for a few years. .
While in its infancy, it was watched over
with great care. The improvement and
the inviolable application of 1t were recom-
mended in moft of the fpeeches from the
throne, and echoed back in the addrefles of
the Houfe of Commons. It is particularly
obfervable, that fo well did our minifters
then underftand the nature and importance
of this fund, that rather than encroach upon
it, they frequently borrowed maney in or-
der to defray the neceflary expences of go-
vernment. From fome publicationsin 1726
it appears, that fome perfons had been led
to apprehend this zeal of the miniftry would -
not be permanent, becaufe it was not their
intereft to pay off the public debt, on ac-
count of the dependence and influence
created by it. In anfwering this objection,

the writers on the fide of - the court called
- ' fuch
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fuch an apprehenfion an indecent Jealozg/j.
-and took upon them to affure the public,
¢ that in no poflible exigence of affairs
¢ could our minifters ever approve of or
¢ recommend the alienation of the finking
¢ fund.” Happy would it have been for
Britain had this proved true: But ina little
time it appeared, that the apprehenfions
which had been been ftiled indecent jealoufpies, .
were too well grounded. Men in power
came foon to fee, that this fund was adt
vancing too faft in its operanons, and to
change their zeal for it into a refolution to
deftroy it. This will abundantly appear from
the following fadts.

Charging the income of the finking fund
with the payment of the intereft of new
loans, is an encroachment upon it, no lefs
fubverfive of its efficacy, than depriving it
of grofs fums; there being no difference
between taking from it the annual intereft
of a fum, and that fum itfelf. Between
the 'years 1727 and 1732 feveral encroach-
ments of this kind had been made upon it;
but, being of a lefs obvious nature, they
pafled without any particular oppofition.
The finithing blow was given it in the year
1733. In that year, in order to keep the
land-tax at one fhilling in the pound, it was
neceflary either to borrow half a million for
the current fervice, or to take half a million
from the finkjng fund. The laft method was
chofen ; :and propofed by Sir Robert Walpole

to
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to the Houfe of Commons. Long and
warm debates enfued. A propofal to alie-
~nate, in a time of profound peace, a fund
which the law had made facred, and the
alienation of which no poffible exigence of pub-
Jic affairs could juftify, only for the fake of
keeping the land-tax for one year-at one
thilling in the pound, juftly kindled. the
indignation of the patriotic party. They
urged the prohibition of the law, the faith
of parliament, and the fecurity of the king-
dom. The propofer of the alienation was
reminded of his inconfiftency and treachery,
in endeavouring to beat down that very mo-
nument of glory which he had boafted of
having ere¢ted for himfelf; and Sir Fobn
Barnard warned him, that he was drawing
" upon himfclf the curfes of pofterity. But
all arguments were vain. The miniftry
pleaded that the landed intereft wanted eafe ;
that there was no occafion for being in a
hurry to pay the national debt; and that
the circumftances of the kingdom had al-
tered fo much fince the eftablithment of
the finking fund, that the competition then
among the public creditors was, not who
fthould be £/, but who fhould be /gf paid.
Thus argued, ‘among others, Sir Robert
Falpole.  His reafons prevailed; and the
Houfe of Commons confented.

The pratice of alienating the finking fund
having been thus begun, went on of courfe.
In the next year, or 1734, 1,200,000/ was

' ‘taken
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taken from it. In 1735, and 1736, it was
anticipated and mortgaged.

Thus expired, after an exiftence of a few
'years, the jfinking fund; that facred bleﬁ'mg
(as it was once thought) and the nation’s onl
hope. Could it have efcaped, it would long
before this time have eafed Britain of all its
debts, and left it fafe and happy.

In order to obtain a jufter {enfe of this,
let us here compare what it wou/d have done
had it never been mifapplied, with what it
bas done. '

Though the a& that eftablifhed it was
paffed, as already faid, in 1716, it did not
begin its operations till 1719, when three
quarters of a million in old Exchequer bills
were paid off with it. The intermediate
time had been employed in laying the foun-
dations of this fund, and providing an in-
come for it, by a general reduction of the
public debts, from an intereft of fix per
cent. and other higher interefts, to five per
cent. What made this reduion then prac-
ticable was a rapid fall of the intereft of
money, which begun (in confequence of an
increafe of trade producing an influx of °
" money) a little before the acceffion (a).
The means ufed by government for accom-
plithing this reduction were, firft, the ad-
dition (at Muchaelmas 1717) of the intereft

(a) The lgal intereft of money was reduced in 1714,
from fix to five per cent.
of
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of fome debts bearing five per cent. to the
. principal, in order to make ufe of the pro-

duce of the taxes which fhould have paid
that intereft, in difcharging the bankers
debt and fome other debts bearing fix per
cent.

Secondly, loans at five per cent. obtained
chiefly from the Bank and the South-fea
- company, to pay off fuch of the public cre-
ditors as did not chufe to accept a lower in-
tereft than fix per cent.

After this reduction, the three funds, be-
fore defcribed, produced a furplus of above
half a million per annum. In 3727 this
furplus was increafed to 939,103/ and in
. 1733 (the year when the pratice of alie-

nating it begun) it had been increafed fo

much by the redemptions made with it, .
and by a fecond reduction of intereft in
1727 from five to four per cent. that its
medium for five years had been 1,212,000/
per annum. Had it, from the year 1732,
been allowed no increafe beyond this (ex-
cept from the intereft of debts paid by it),
and been applied for the firft twenty-five
years to the payment of debts bearing four
. per cent. intereft, and afterwards to the pay-
ment of debts bcarmg three per cent. it would
(in the prefent year 1781) have completed the
redemption of more than one hundred and
fixty millions of debt, leaving the public,
during this whole period, in pofleffion of all

the furplufles which have arifen in the re-
venue
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venue beyond 1,212,000/. except thofe pro-
duced by redemptions. It is not pofiible to
conceive the beneficial effe@ts with which
this would have been attended, or the vi-
gour which would have been all along given
to public credit by fuch a fund, and by the
profpe¢t it would have given of the total an-
nihilation feveral years ago of all the public
debts, and the difengagement of taxes bring-
ing in above five millions ger ann. to be ei-
ther abolithed, or (fhould a war prove ne-
ceffary) to be continued a few years for car-
rying it on. No perfon who duly attends to
this, and withes well to Ergland, can avoid
execrating the policy which firft produced,
and has fince continued, the alienation of
the finking fund, and converted an expedient
- for faving the kingdom, into a fupply for
extravagance and a fupport of corruption
and defpotifm. This, however, is a policy
which it may be expefted men in power
will always ufe when they can; for few of
them have ever (hewn themfelves fuperior
" to the temptations of power, or virtuous
enough to avoid ufing all means to ftrengthen

and extend it. _
Many fchemes of different kinds have
been formed for paying the public debts;
and certain it is, that nothing can be of
more importance. But the nature of things
doth not admit of any method of doing this
fo expeditioufly and effetually as an unalie-
nable
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nable finking fund ; for in fuch a fuad (it has
been thewn) money is improved at com-
pound intereft, and therefore in the moft
perfe& manner. The writers, therefore,
who have employed themfelves in contriving
fuch fchiemes might have fpared their la-

bour. The beft of all fchemes has been
* long known and eftablithed, and received all
the weight and efficiency which could be
- given it by the moft folemn aéts of legifla-
ture. But no legiflature can give fecurity
againft itfelf. No parliament can do any
thing which it may not undo, efpecially if
under corrupt influence.

We have now feen what the finking fund
wouLD have done, had it fuited the views
of the Britifb miniftry in 1733 to fuffer it
to go on with its operations. Let us next.
compare this with what it Aas done.

In 1737 and 1738, a million of the ftock

"of Bank annuities and two millions of the
ftock of South-féa annuities were redeemed
with it. For twelve years after 1738, it
was wholly applied to the current expences
of every year. In 1749, the intereft of
near fifty-eight millions of the public debts
was reduced from four to three and a half
per cent. intereft for feven years, and after-
wards to three per cent. for ever. But not-
withftanding the great addition which this
third reduétion of intereft made to the finking
Jund, no more than three millions of the pub-
, ’ lic
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lic debts were redeemed by it, during the in-

terval of peace between the years 1748 and

1756.

7}53y an ac¢tof the 25th of Geo. II. 1752, a
change was made in the finking fund, which
it is neceflary to mention.

Before this a& the finking fund confifted
only of the clear furpluffes of the aggregate,
the general, and the South-fea company’s
funds. By the war, which begun in 1740,

" there was an addition made to the public
debts of near thirty-two millions. This
occafioned a great increafe of taxes; and the
praltice was, whenever any new tax pra-
duced /5 than the intereft with which it was
charged, to make good the deficiency out of
the finking fund, and afterwards to replace
the fum taken from it out of the fupplies
for the following year. But whenever a tax
produced more than the charge upon it, the
overplus, inftead of being carried to the
Jinking fund, was made a part of the fup~
plies for the year. By the a& juft men-
tioned, all the new taxes, together with all
the annuities to the payment of which they
had been appropriated, were ordered to be
carried into the finking fund, and formed
into one general account. Moft of the new
taxes having proved deficient, this fund at
firt loft more than it gained by the change.
But the lofs was afterwards more than made
wp; firlt, by the faving which was pro-

duced
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duced by the reducion of intereft from three

_and a half per cent. to three per cent. in 1757;
and, fecondly, by the addition, in the fame
year, of the falt-duties to this fund, after
they had completed the redemption of a
million with which they had been charged
in 1745.

The war which began in 1756 (4), added
feventy-one millions and a half to the public
debts. This produced a new increafe of
taxes, which (in conformity to the confoli-
dating a& juft mentioned) have been brought
to the general finking fund account, together
with the annuities or interefts with the pay-
ment of which they are charged. And it
has been, till lately, the conftant praGice
to carry every new fund or tax, impofed for
paying the intereft of a loan, into the finking
Jund; in confequence of which this fund
has gained when the tax has happened to
produce more, but loft when it has produced
lefs than the intereft which it has been given
to pay. The finking fund, therefore, which,
before the confolidating a&t, confifted only of
the furpluffes of the aggregate, general, and
South-fea company’s funds, confifted after-
wards of the clear furplus of all the appro-
priated taxes. There was only one excep-
tion ; namely, the additional tax.upon houfes
and windows, granted in 1758, towards pay-

(a) See fecond Tra&t on Civil Liberty, p. 147.
ing..
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ing the intereft of four millions and a half
then borrowed. This tax was never made a
part of the finking fund; and, having always
proved deficient to the amount of about
43,000/, per ann. the deficiency is conftantly
made good by the fnking fund, and after-
wards replaced from the fupplies. Itis necef-
fary toadd, that the like is now true of moft
of the new taxes created to catry on the pre=
fent war with France, Spain, and Holland.
Before the laft redu&ion of the intereft of
the public debts, the finking fund, having
fuffered greatly from various encroachments
upon it, produced little more than a million
per ann. But after this reduction, and its
increafe by the addition of the falt-duties;
it produced near two millions per ann. In
1764 it produced at Michaelmas, after making
good deficiencies, 2,105,000/, nearly. For
five years after 1764, its average produce,
reckoned to Chriyffmas in every year, was
2,234,780/, For five years, ended in 1774,
its average produce (after making good
the deficiency of the fund in 1758)
was 2,610,759/, In 1775, it produced
2,917,869/  In 1776; 3,166,517 In
1777 it was charged with an annuity of
100,000/, per. ann. to the civil lift ; and,
after paying three quarters of this annuity,
and half a year’s intereft of five millions
borrowed in that year, it produced from
O&ober 1776 to. O&tober 1777, 2,685,669/
Vour. L. Q From
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From O&ober 1777 to O&ober 1778,
1779, and 1780, it produced 2,442,063/~
2,267,399/.—2,403,017/. after paying the
faid annuity, and alfo after making good
the deficiency of the furd in 1758, and all
the deficiencies of the new taxes; which laft
deficiencies amounted in 1778 to 98,891/ —
In 1779, to 499,891/—and in 1780, to
608,070/, (a) . B

- It appears from this detail, that fince the
peacein 1763 the income of the finking fund
has increafed confiderably. The caufes of
this have been partly the falling in of life-
annuities, and the greater produivenefs of
the taxes occafioned by the increafe of
luxury. But the principal caufe has been
the falling in of the intereft of about ten
millions and a half of the public debts,
which had been difcharged during the twelve
years of peace between 1763 and 17735,
This diminution of the public debts has
~ been made, not by the finking fund, but by
a contribution from the Eaf-India company
of 4co,000/. per ann. begun in 1768, and
continued for five years; by the profits of
ten lotteries ; by the compofition for main-
taining French prifoners; fale of French

(a) Thefe deficiencies have had two caufes. Firft,
the unproduflivenefs of fome of the new taxes: and,
~condly, the commencement of the interefts of the loans
before the new taxes could be colle@ed, the payment of
which interefts, therefore, fell on the Sinking Fund.

‘prizes
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prizes taken before the declaration of wart
in 1756, and other extraordihary receipts;
amounting in all to above eight millions.
This_fund, therefore, did not pay off moré
than "two millions and 4 half, the re& of

its- produce having been employed in beat-

ing the expences of the peace eftablithment;

which, during this period, were not much

lefs than double to what they had bcen in any

former period.

To the fum juft mentioned, add thré¥
millions paid off in thé peace betwéer
1748 and 1756, and three millions paid off
in 1736 and 1737, and it will appear that
the whole amount of the public debts paid
off by the finking fund, fince its firft aliena-
tion in 1733, is only eight millions and &
half ; whereas it has been fhewn, that hdd
only 1,212,000/ per ann. of it been applied
inviolably to ‘the redemption of the public
debts, one hundred and fixty millions would
liave been paid, and confequently the nation
extricated and faved. :

It has been faid, that when money i
wanted for dcfraym public expences, it
makes no difference whether it is obtained
by diverting, the' finking fund, or by a new
loan. There cannot be a worfe fallacy.
Money in a finking fund, if never alienated,
~is improved, I have thewn, at compound in-
tereft; but, when procured by a loan, bear,

onlv f mple intereft. A- nation, therefore,-.
Q.2 when-~

*
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whenever it applies the income of fuch a,
Jund to current expences rather than the re-
demption of its debts, chufes to lofe the
benefit of compound intereft in order to
avoid paying fimple interet; and the lofs
in this cafe is equal to the dxﬁ'erence between
the increafe of money at compound and fim-
ple intereft. The following calculation will
fhew what this difference is.

One penny put out at our Saviour’s birth
to five per cent. compound intereft, would,
in the prefent year 1781, have increafed to
a greater fum than would be contained in
TWO HUNDRED MILLIONS of earths, all
folid gold. But, if put out to fimple in-
tereft, it would, in the fame time, have -
amounted to no more than SEVEN SHIL-
EINGS AND six-PENCE. All governments
that alienate Junds deftined for reimburfe-
‘ments, chufe to improve money in the /gf
rather than the fi7/# of thefe ways. '

In a pamphlet publithed fince the former
editions of this Treatife, I have given a
more diftin& account of the nature, powers,
and bifiory of the Sinking Fund; and of the
pernicious confequences of thofe alienations
of it which are here cenfured ; and to this
Tradt, and alfo the fecond Tract on Civil
Liberty, I muft beg leave to refer thofe

- who may with for more information on the

fubject of the public debts and funds.

STATE=~
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STATEMENT ¢of the Principal and Aunual Charge

of the PusrLic DEBTs i Fanuary 1783 ; toge=
ther with their Increafe to that Time from Midfum-

mer 1775.

Funpep Debt in Jan. 1783.

/

AMounT of the capitals and A
annual charge, at Midfum- PRriycirar.

mer 1775, of the Bank, South-

Sea, and Eaft-India Stocks

and Annuities, including a

‘million borrowed on penfions,

&c. 'in 1726. All carrying
an intereft of 83 per cent. in
Jan. 1783. (See the parti-
culars in the Second Traét on
Civil Liberty, p. 119.) -

V ALUE, reckoning intereft at §

per cent, of 54,900l 14s. Ex-
chequer Annuity, of which
8 years werc unexpired in Jan.
1783." Ib. p. 133.

per cent. of 76,302/, 13s5. Ex-

-“chequer Annuities, of which

23 years remained unexpired
in Jan. 1783 —

ANNvUITIES for lives, with be-

nefit of furvivorfhip, granted
by 5 Geo. I[E. Fhe values
seckoned the fame with the
original fum contributed —

Annuities for lives, with bene-

fit of furvivorfhip, granted in
1693, reduced to five lives in
1755, and to one life in 1782

AnNuaL CHaRrGE,
confifting of Intereft and
Management, .

£" ‘ . . é' [0 -d.
122.963,254—Int. 3.688,897 o o
. M:. 67,941 © o
355.000—Int. = 54,900 14 ©

o M, ‘:350 o ©

VALUE, reckoning intereft at § -

1.004,000~Int. 76,302 13 ©
' 3,900 0 O

18,000 — 540 0 ©
1,081 — 1,081 6 o

Carried over — (1124.34.1,335 “— 38943972 7 ©

3 -
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530 ’

\

i’

Brought over —

QAnnuities on two and three

. years purchafe

lives, granted in 1694, reduced
from 22,633/ in 1701 to

20,755/ in 1714, to 17,527/,

in 1727, to 10,944/ in 1753,
and to 8,207/, in 1782, and
then reckoned worth three

—— gmee

Annuities on fingle lives, grant-

ed in 1745, 1746, and 1757,
reduced in January 1782 to
64,574/ 5 and their value
reckoned at ten years pur-
chafe© —

Long-annuities for 9 years, from

Jan. 1761, and g8 years from
1762 ; of which 77 years were

~ unexpired in January 1783,

worth at § per cent. (by Ta-

- ble II. in the Collection of

Tables, Vol.1L.) 19,53 years
purchafe —_—

o— —

Of Public Credit

ToTaL of the principal and

AppiTIoNs fince 1775, .

annual charge of the funded
debt incurred before Mid-
fummer 1775, and remain-
ing due in Jan. 1783 —

In 1776, 3 }er cent. flock granted
- with the profits of a lottery

In 1777, 4 per cent. flock

to gain two millions

—

Premium annexed (befides the

profits of a lottery and half a
year’s intereft) to obtain five
millions in. money— 25,000/.
per amn. for 10 years, worth

Principar. ANNvaL CHaARGE.
£ Lo s. d.
124,341,335 —~ 3.894,912 7 ©
24021 - 8,027 o o
645,740 — 64,574 ©
4.848,322—Int. 248,250 o o
: "M% 3,491 0 o©
129.860,018 — 4.2x§,254 7 o
2.150,000—Int. 64,500 0 o
, . M, 1,209 o
'5.000,000—~Int. 200,000 .0 ©
e M. 281210 o
o

Carried up = 137,010,018 ~— 4-487,776 4



v

- 144 years purchafe -

- and tbé National Debt.

) - - .Brought up — 1
“-in Jan. 1783 (reckoning in-

tereft at § per cent.) 3.%% years .-

purchafe

In 1778—3 per cent. fock —

Premium annexed (befides a lot-

tery and half a year’s intereft)

to obtain 6 millions in money -

—147,150/. 175. per ann. for
30 years ; of which term 25

ears remained unexpired in
}an. 1783, worth at 5 per cent.

Alfa, a life-annuity of 2,849/
j; 3s. reduced 'b); deaths49in
1782 to 2,819/ 17s. and

+reckoned then worth, at 5 per
cent. 14 years purchafe

In 1779— 3 per cent. flock  —

o —

Premium annexed (befides a lot-
tery and half asyear’s intereft)
" to obtain 7 millions in money
- —257,181L 15.5d. per ann.
for 29 years, of which term
25 years remained in Jan.
1783, worth at § per cent.
14 years purchafe -

—

Alfp; a life-ansuity of 5,318.1.' .

185, 7d. reduced by deaths in
1782 to 5,2761. 185. 7d. and
reckoned worth (at 5 per cent.)
14 years purchafe

In 1780—4 per cent. flock —.

Premium (with a lottery and
half a year’s intereft) to ob-
tain 12 millions in money—
217,500/, per anp. for 80

Carried over ~ 167.912,953 — 5.815,304 17 =
Q4 ’

231,

PrincirarL. AnNnvaL CHARGE.
- £o . 8o do :
37,010,018 — 4.487,776 4 -0
88,500—Int. 25,000 0. 0
M. 351 11 ©
6.000,000—Int. 180,000 0 0O
M. 3375 © o
2.074,827—Int. 147,150 17 ©
. M. 2,069 6 O
39478  — 281917 ©
%.000,00—Int. 210,000 0 0
. M, 3,937 10 ©
3.626,253—Int. 257,181 1 5
’ - M 3:6_16 12 2
73877 — 527618 7
12.000,000—Int. 480,000 0 ©
, Mt . 6,750 o ©
i
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"Prinerral. ANNUAL CuARGE.
‘.

Brought over — 167.912,953 — 5.8'15.'304

. rs, of which term 77 years .
!:;'nai’ncd in Jan, ,178’3, worth

(at s’ f;r cent.) 1953 years

:7.'*:

purchafe .= = — 4-%«17.775—%- #7500 0 0
' ‘ « 3058 11 10
I 1781—3 per cent. flock —  18.000,000—Int. “Q:O,GO 0 ©
. ' - « 10,12§ ©0 ©
4 per ¢ent. flock — 3.Qoo,oo‘o—II\r/11t. x’zg:ggo oo
, , ' ‘ f. 1 10 @
Both given (with a lottery and -7 7
half a year’s intereft) for 12 '
millions in money. , L
In 1782—3 per cent. flock —  13.500,000—Int. 405,000. 6 ©
' ' 759314 O
4 per cent. flock — 6.750,oop-rll\rit. z_7o:oog,v g o
o 16 ©
Both given (with a lottery and o >179 .
half a year’s intéreft) for 132 ’
millions in money.
Alfo; a premium — 118,125/ v
" “ann. for 78 years, of which
term 77 years were unexpired '
in Jan. 1783, worth (at 5 per e /
cent.) 19+%%; years purchafe 2.306,981—Int.” 118,125. © O
- . M, 1661 o o
WHOLE CAPITAL AND , AN-
NUAL CHARGE of the funded o
debt in Jan. 1783 — . 215.717,709 - 7.513,852 o
Deduét the capitalsam} annual 5217:7%9 7513552 9
7 ©

<

charge at- Midfummer 1775  129.860,018 4,21(5,254

REMAINS the INCREASE of the
funded debt and annual charge

1775 t0 Jan. 1783 -

T
1S

at;endin§ it from Midfummer} 85:857:691 (a) 3.294,598 -2

©

(a) The money received has been 57% millions ; that is, 28 millions %/

than the increafe of debt.

UNFUNDED
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UNFuNDED Debt in Jan. 1783.
" N. B. By the unfunded debt is meant all expences, deficiencies, and
' out-ﬁandmg ebts, for paying the principal or intereft of which
Krovxﬁou has been made by parliament ; and which, therefore,
be provided for in the fupplies of the prcfent or fome future

ycar
Navy debt on the 3ift of Deo. 1782, mc;ludmg the ~

tranfport fervice -—  14.207,415
Army expences in 1782 not provxded for, mclndmg the =

~vate of credit - — —  .3.616,795
QOrdnance expences incurred in 1782, but not provided . ‘

for (a) —. 819,259
Ordnance debt outﬁandmg in Jan. 1783 (¢ =~ — 905,244
Exchequer bills outftanding —  3.4004000
Borrowed of the Bank in 1781 on exchequer-bxlls — °  2.000,000
Due to the Bank on the land-tax — =  —  4.008,084
Due to the Ban# on the malt-tax — = = ' 909,580
Deficiencies. of the new taxes made good by the finking-

fund in 1782, and to be replaccd by the fupplies for

1783, —_— _ —  5.000,000 .
War expences for 1783, 1ncludmg all arrears and re-

mains of the war — - —  6.000,000

S —— —— —————

, Total — o 3@867,;77
EXPLANATION.

The debts to the Bank on the malt and land taxes are the averagcs
~ of thofe debts as they ftood in January, for four fyears before 1783.
The taxes for paying the intereft of loans from. 1776 -to 1781,
~ were deficient at (§) Eaffer 1782, 4.87,9191 The taxes for payin
. . 896,176§
(a) See the, Duke of Richmond’s report to the Houfe of Commons on the .
efimate of the Ordnance for 1783.
'8) Deficiency (reckoning no expences of management) from L.
Eaﬁer 178t to Bafter 1782 of the; taxes-impofed in 1777 ~ 68,886
. in 1778 163,966

. in1779 65,457
in 1780 38,820

e . . in1z8r 134,929
Expaces of management =~ — = ° = - 38,992
“Total »f deficiencies —_— -— - — 511,050
Dedué\the excefs of the taxes of 1776 - — e »23,13(

Remamxthe amount of the deﬁcxenc:eo of the new taxes for} 87 01
payingthe annual charges of loans from 177@:t0 1783 47,9 9y

See
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806,1761. the annual charge incurred by the loan of laft year (1782),
have been deficient almoft the whole of this charge, on account of
their not having commenced till half a year after the commence-
ment of the intereft; and alfo, on account of the unprodutivenefs
.of all new taxes for the firft half-year after their commencement.

The preliminaries of peace were figned on the 20th of Jan. 1783;
but the ufua) expences of the war muit be continued for fome months
beyond this time; and it is probable that ftating them, as is here -
done, (including every remain of the war) at fix millions is much
too moderate. . ’ B

It muft be further confidered, that there are many debts and
arrears and demands for fervices in confequence of the war, not ¢a-
pable of being at prefent eftimated or known, which muft be ex-
pe&ed to be brought to account hereafter. -'

"“To the uafunded debt, as now ftated —  — 36,867,277
. 'Add the capital in Jan. 1783 of the funded debt before :
ftated —_ - - —  21§.717,709

’I’otai of funded ahd énfunded debt in Jan, 1783 252.584,986

"It thould be remembered, that the amount of the public debts and
incumbrances is here given on the fuppofition that it will receive
no increafe by funding that part of it which is unfunded ; but fuch
are our methods of funding, that it muft be expeted this will make
an addition to it of many millions.

From the unfunded debt in Jah.. lx7§j. L= - 6%6 2
Dedu& the ﬁ[:'funded debt in' 1775, - £ ’ 3 vh' 7
_confifting of exchequer bills - —  1.250,000 ' i
Navydebt "= = " — 1.850,000
Debt 'to the Bank -on the. land-tax 2.274,054 ~ *
Debe to the Bank on the malt-tax  1.696,000 - :

) ’ i £ 7.070,054 — . 7-070554
Remains the increafe of the unfunded debt from Jan.1776
- to Jan. 1783 — — — —  29.79/,223
Add the increafe of the funded debt before ftated ~ — 85.8/7,691

‘.'TO'FXL INCRPASE of the €APITAL of the public debts
.. occafioned by the war from Jan, 1776 to Jan, 1783  115654,914

" See the report of the committee appointed by the Houfe to enwire into and
* = flate the annual produce o{ the taxes gramted rowards paying the idereft of the
| Jums raifed by annuities betaveen the 51b of Fan. 1776 and the 5tb April 1782,
“and the deficiencies thereafis ' ) of

~
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Of the unfunded debt 25 millions at leaft muft be
funded ; and fuppofing. this done at 4. per cent. and the
remainder to bear an intereft (payable out of the (a)
fupplies) at 3 per cent. the account of annual charges
attending the public debts will ftand as follows :

ANNUAL CHARGE of the funded debt on Jan. sth, =~ [,
1783. See p. 232. _ - o= . 7.513,852
Intereft at 43 per ¢cent. on 25 millions to be funded - 1.125,000
' Y. 14,061

Intereft at 3 per cent. on () 11.867,2771/. being the re- -
mainder of the unfunded debt — —_ 356,018
Total annual charge attending the public debts in 18 .008,g921
Dedu& the intcrgﬂ at 3 pg:r cent. of TR 900093
7.070,051/. being the unfunded debt . [.
in ']an. 1776 — —_ —_— 212,100
Alfo ; the annual charge before ftated
of the funded debt in 1775 —  4.210,255

. 4-430,355 — _4-431,355

Remains the whole INCREASE of the annual charge at-

tending the public debts (funded and unfunded) oc-} 4-577,576

cafioned by the war from Jan. 1776 to Jan. 1783
From this increafe dedu& the net annual

produce of the taxes granted from L.

1776 to 1781 — — 2.000,603 (4)
Alfo ; the produce of the taxes granted

in 1782, fuppofing them not deficient, -

management included —_— — 806,076

2.800,679 — 2.806,679
Remains the amount of new taxes neceffary to be pro- .
vided in 1783 and the fubfequent years to render the 8
iincreafe of revenue equal to the increafed charge | 1.770,%97
upon it — —_ — —

‘Such at prefent is the ftate of our debts. Time alone can unfold
their future progrefs, and the calamities towards which they are carry-
ing us. . i

(4) 1.400,000/. part of the exchequer-bills included in this remainder,
carry intereft at 34. per day, which is equivalent to 4/. 115. 34. ger ann.

(8) The whole annual charge brought upon the public by  £.

the loans from 1776-to 1781 was — 2.488,522
Dedué& the deficiencies of the. taxes for defraying this .

" charge. See p. *233. - —_ - _487.919

~ Remains the net annual produce of thefe taxes - 2.000.603

2 : ESSAY
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ESS§AY IL¥

Containing Obfervations an the Exn

pe&ations of Liwves ; the Increafe of

Mankind 5 the Wumber of Inbabi-
tants in LONDON ; and the Influ-
ence of great Towns, on Health aud
Population. ’

dn a LETTER #fo BENJAMIN FRANKLIN,
) E/g; L.L.D. and F,R.S,

DeAB'SIR, .

Beg leave to fubmit tp your perufal the
I following obfervations. If you think them
of any importance, I fhall be obliged to yau
for communicating them to the Royal So-
ciety. You will find, that the chief fubje&
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 bg
colle&ed from the bills of mortality, Thisg
is a fubject which has been confidered by
others ; but the proper method of calculating

* This Effay was read to the Rovar SocieTy,
April 27th, 1769, and bas been publithed in the Philo-
. fophical Tranfaétions, Vol. 59. It is hese republithed
with corretions ; and with feveral additions, particularly
the Pofffeript, ‘ '
. ' from

!
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from the bills has not, I thmk been fufﬁ-
ciently explained.

No competent judgment can be formed of
the following obfervations, without a clear
netion of what the writers on Life- Annuities
and Reverfions have called the Expectation of
Life. Perhaps this is hot properly under-
ftood ; and Mr. De Moivre's manner of ex-
prefling himfelf about it is very liable to be
miftaken.

The moft obvious fenfe of the expeﬂatzon
of a given life is, ¢ That partxcular number
¢ of years which a life of a given age has
‘¢ an equal chance of enjoying.” This is
the time that a perfon may reafonably ex-
pedi to live; for the chances againf bis liv-
ing longer are greater than thofe for it; and,
therefore, he cannot entertain an expectation
of living longer, confiftently with probability.
This period does not coincide with what the
writers on Annuities call the expecfation of life,
except on the fuppofition of an uniform de-
creafe in the probabilities of life, as Mr.
Simpfon has obferved in his Selec? Exercifes,
p- 273.—Itis neceflary to add, that, even on
this fuppoﬁtlon, it does not coincide with’
what is called the expedtation of life, in any
cafe of joint lives. Thus, two lives of 40
have an even chance, according to Mr. De
Moivre's hypothefis (2), of continuing to-

gether only 13% years. But the expeifation
' (a) See the Notes in page 2 and 33, ¢ '
‘ o

5
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- of two equal joint lives, being (according to
the fame hypothefis) always a zbird of the
common comp/emerzt, it is, in this cafe, 153
years. It is neceflary, therefore, to obferve,
that there is another fenfe of this phrafe,
which ought to be carefully diftinguithed
from that now mentioned. It may fignify,
¢ The mean continuance of any given fingle,
b Jamt, or furviving lives, accordmg to any
¢¢ given Table of Obfervations :” that is, the
number of years which, taking them one
with another, they actually enjoy, and may be
confidered as fure of enjoying; thofe who live
or furvive beyond that period, enjoying as
much more time in proportion to their num-
ber, as thofe who fall fbort of it enjoy /lfs.
Thas; Suppofing 46 perfons alive, all 40
years of age; and that, according to Mr. De
Moivre's bypothefis, one will die every year
’till they are all dead in 46 years; half 46, or
23, will be their expectation of life: That is,

‘The number of years enjoyed by them all,
will be juft the fame as if every one of thcm
had lived 23 years, and then died; fo that,
fuppofing no intereft of money, therc 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,
fuppoted to be all fure of living juft 23 years
and no more.

Al

In'
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In like manner; the tbird of 46 years, &t
1 5 years and 4 months (2), is the expeifation
of two joint lives both 40; and this is alfo
the expectation 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 famé
time, And annuities payable during the con
tinuance of fuch marriages would, fuppofing
no inteteft of money, be of exaétly the famé
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. Simpfon and
Mr. De Mosvre, it is called, the number of
years which, upon an equality of chance, a per-
. Jon may expect to emjoy; or, the time which
perfon of a given age may juftly expelt to continue
- in being ; and, in the laft fenfe, when it is
called, the fhare of life due to a perfon. Baut;
as in 'reality it is always ufed in the laft
of thefe fenfes, the former language fhould
net be applied to it: And it is in this laft
fenfe, that it coincides with the fims of the
prefent probabilities, that any given fingle
or joint lives fhall attain to the end of the

" (a) See Note {K) at the end of next volume,
1ft,

3
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tft, 2d, 3d, &c. moments, ftom this time to
the end of their poffible exiftence; or, (in
the cafe of furvivorfhips) with them of the

robabilities, that there fthall 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 furvivorhip. This coin-
eidence every one converfant in thefe fubje®s
muft fee, upon refle®ing, that both thefe
fenfes .give the true prefent value of a life-
annuity, fecared by land, without intereft of
~money (4). _ ‘

This period in joint lives, I have obferv-
ed, is never the fame with the period which
they have an equal chance of enjoying ; and
in fingle lives, I 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 //s than
the latter ; if retarded, it will be greater.

It is neceffary to add, that the number
exprefling the former period, 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 g7, is the expeifation of two-

(@) See Note (K) at the end of next volume.
‘ joint
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joint lives whofe common age is 29, or coth«
mon complement §7; twenty marriages every
year between perfons of this age would, in
§7 years, grow to 20 times 19, or 380 mar-
riages always exifting together. The num-
ber of furvivors alfo arifing from thefe mar-
riages, and always in life together, would, in
twice g7 years, increafe to the fame number.
And, fince the expectation of a fingle life is
always half its complement ; in 57 years like-
wife, 20 fingle perfons aged 29, added annu-
ally to a town, would increafe to 20 times
28.5 or 570; and, when arrived at this
number, the deaths every year will juft equal
.the acceflions, and no further increafe be
pofiible. ,

It appears from hence, that the particu-
lar proportion that becomes extinct every
year, out of the whole number conftantly
exifting together of fingle or joint lives,
muft, wherever this number undergoes no
variation, be exaltly the fame with the ex-
pectation of thofe lives, at the time when
their exiftence commenced. Thus; was it
found that a 19gth part of all the marriages
among any bodies of men, whofe numbers do
not vary, are diffolved every year by the
 deaths of either the hufband or wife, it
would appear that 19 was, at the time they
were contrated, the expeéiation of thefe
marriages. In like ‘manner; was it found
in a fociety, limited to a fixed numbet 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 expecta-
tion of life at the time they entered. So
likewife ; were it found in any town or di-
firi&, where the number of births and burials
are equal, that a 20th or 3oth part of the
inhabitants die annually, it would appear,
that 20 or 30 was the expedation of a child
juft born in that town or diftrict. Thefle ex-
pectations, thercfore, for all fingle lives, are
eafily found by a Table of Obfervations, thew-
ing the number that diz 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 expe&ation is required,
¢ and at all greater ages, by the fum of ail
¢¢ 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 expectation (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

'(a) This rule, and alfo rules for finding in all cafes-

the expectations of joint lives and furvivorthips, may be
deduced with great eafe, by having recourfe to the doc-
trine of fluxions. In this method, Mr. De Aoivre fays,
he difcovered them. See note (K), where an account
will be given of thefe deductions, omitted by Mr. De
Mbivre.

Vor. 1. R number
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number divided by the latter, and half unity
(2) fubtracted from the quotient, gives 34.15
for the expetlation of 20. The expettation
of the fame life by Mr. Sinpfon’s Table,
formed from the bills of mortality of Lon-
don, is 28.9 (6).

' Thefe

(a) If we conceive the recruit neceflary to fupply the
wafle of every year to be made always at the end of the
year, the dividend ought to be the medium between the
numbers living at the beginning 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 half the
number that die in the year’; the effc& of which diminu-
tion will be the fame with the fubtraction here direted.—
‘The reafon of this fubtra&tion will be further explained,
in the beginning of the 4th Effay.

(&) Itappears in p. 235 and 236, that the expectations 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 fubjec, it will, probably,
occur to fome, that, allowing intereft for money, the values
of lives muft be the fame with the values of annuities
¢ertain for a number of years equal to the expeftations of
the lives. But care muft be taken not to fall into this
miftake. The latter values are always greater than the
former: And the reafon is, that, tho’ a number of fingle
or joint lives of given ages will, among them, enjoy a gi~
ven number of years, yet fome of them will enjoy a much
greater, and fome a much //s number of years. Thus;
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
- continuarnce, might reckon upon making 19 payments

for each marriage. But then, many of thefe payments

would not be made ’till the end of 30, and fome not ’till

the end of 40 years. And it is apparent, that on account

of the greater value of guick than Jate payments, when

money bears intereft, 19 payments fo made cannot be

: worth
3
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 Thefe obfervations bring me to the prin-
tlpal point which I have had all along in
view. They fuggeft to us an eafy method
of finding the number of inhabitants in a
place, from a Taéle of Obfervarions or the
bills of mortality for that place, fuppofing the
yearly births and barials equal. <¢ Find by
¢¢ the Table, in the way jult défcribed, 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 dic under 16, and therefore an

worth as much, as the fame number of payments made
regularly at the end of every year, ’till in 1g years they
are all made,

Thhis obfervation might be employed, to demonflrate
further, t,hb error of thofe who havé maintained, that the
value of a given lee is the fame with the value of an an-
nuity certain, for as many years as the life has an equal
¢hance of exifting, Were this true, an annuity on a lifey
fuppofed to be exlnofed to fuch danger in a particular year
as to create an equal chance whether it will not fail that
year, would, at the beomnmg of the year, be worth zo-
thingy though {fuppofed (o be fure of continuing for every
if it efcaped that danger: Nor, in general, would the
values of annuities om a fet of lives be at all affeéted by
any alterations in the rate of mortality among them, pro-
vided thefe alterations were fuch, as did not affeét the pe-
riod during which they had an equ’d chance of exifting.
—But thcre can be no occafion for taking notice of amr
opinion, which has been embraced only by perfons ig-
norant of mathematics, and plainly unacquainted with
the genuine principles of calculation on this fubjeéti—

See a pamphlet on Life-Annuitics by /#cyman Lu, Efgy
of the Inner Temple.

"R 2 ~ infant
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infant juft born has an equal chance of liv«
ing only 16 years ; yet his expectation, 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. Inlike manner, it appearsfrom
Mr. Simpfon’s Table, that, though an infan't
juft bern in London has not an equal chance
of living 3 years, his expectation is 19 years
and a quarter. Let us reckon.it as high as
20 years. ‘This number, multiplted by the
yearly births, would give the number of in-
habitants: in London, were the births and
burials equal.—The medium of the yearly
births, for ten years, from 1759 to 1768,
was 15,710. And 15,710 multiplied by
20, gives 314,200 which is the number
of inhabitants that there would be in Lon-
dsm, according to the Bills, were the yearly
burials no more than equal to the births:
that is, were it to fupport itfelf in its num-
ber of inhabitants, without any f{upply from
the country. But for the period I have
mentioned, the burials were, at an average,
22,956, and exceeded the chriftenings 7,246.
This is, therefore, the yearly addition of
people to London from other parts of the
kingdom, by whom it is kept up. Sup-
pofe them to be all, one with another, per-
fons who have, when they remove to Lon-
don, an expettation of life equal to 30 years.
That is; fuppofe them to be all of the age

3 : of
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of 18 or 20, a fuppofition certainly far be-
yond the truth. Irom hence will arife, ac-
cording to what has been before obferved, an
addition of 30 multiplied by 7.246; that s,
217,380 inhabitants. This number, added
to the former, makes 531,580 ; and this, I
think, at moft, would be the number of in-
habitants in London were the bills perfect.
But it is certain, that they give the number
of births and burials too little. There are
~many burying places which 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 (a). Suppofe them equi-
valent to 6ooo every year in the births, and
fooo in the burials. This would make an
addition of 2o times 6000, or 120,000, to

(a) Two whole parifhes are omitted in the bills, or
Marybone and Pancras parifhes. The former of thefe
parithes is now one of the largeft in London. The an-
nual medium of burials in it for five years to 1771, was
780. In Pancras parith this medium for the fame period
was 322. From an accurate account taken in March
1772 of that part of this laft parith which joins to Lon-
dsn, it appeared that the number of inhabitants was then
3479, of whom 1594 were lodgers, and that the num-
ber of houfes was 476, of which about 330 had been
built in feven years.  Mr. I2%aics, in a pamphlet of which
more notice will be taken prefently, gives the annual me-
dium of burials, for g yearsto 1779, in Marybone parifh,
11453 of biths 1oc8.  In Pancras, he gives the burials
for the fainc period, 3393 the births, 234. '

R 3 : the
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the laft number; and the whole number of
inhabitants would be 651,580. If the bu-
rials are deficient only two-thirds of this
number, or 4000 ; and the births the whole
of it; 20 multiplied by 6000, muft be add-
ed to 314,290, on account of the defets
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 157,380,
will be the number to be added on this ac-
count; and the fum, or number of inhabi-
tants, will be 591,580.—But if, on the
contrary, the burials are deficient 6000,
and the births only 4000; 80,000 muft be
added to 314,200, on account of the defi-
ciencies 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
Partxcu]ar, allowed the fame expestation of
continuance in London with thofe who are
born in jt, or who come to it in the firmeft
part of life, and never afterwards leave it;
whereas it is not credible that the former
expeciation {bould Le fo much as half the lat-
ter. But I have a further reafon for t‘nnkmcr
that this calculation gives too high num-
bexs, which has with me irrefitible weight,
]t h4s been fecn, that the number of mha-

bitants
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bitants comes out lefs on the fuppofition,
that the defes in the chriftenings are greater
than thofe in the burials. Now it feems evi-
dent that this is really the cafe; and, as it
is a fa& not attended to, I will here endea-
vour to explain diftinétly 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 fubtracting
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 Lomn-
don is very fatal to children, yet it feems in-
credible that it thould be fo fatal as this imn-
plies. The Bills, 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, thana
greater deficiency in the Zirths than in the
burials. Were the deficiencies in both equal ;
that is, were the burials, in proportion to
their number, juft as deficient as the births
are in proportion to zkesr number, the pro-
portion of thofe who reach io years of age
to the number born, would be right in the
Bills, let the deficiencics 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

R 4 great;
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great ; and it is only when the former are
leaft, that this proportion can be given toa
little.—Thus; )l)et the number of annual
burials be 23,000; of births 15,700; and’
the number dying annually 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
fubtracted from 10,800, or 5,900, in the
births.—Were the births a third part too
little, and the burzals alfo a third part too
little, the true number of births, burials,
and of children dying under 10, would be
20,9033—30,666—and 14,400 ; and, there-
fore, the number that would live to 1q
years of age, would be 6,533 out of 20,933,
or 5 of 16 as before.—Were the births a
third part, and the burials fo much as two-
fifths. wrang, the number of é&irths, bu-
rials, and children dying under 10 would
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 irtbs a third part wrong,
and the fursals 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 §
~out of 12.56; and this proportion feems
as
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as low as is confiftent with probability. It
is fomewhat lefs than the proportion in
Mr. Simpjor’s Table of Landon Qbfervations;
and much lefs than the proportion in-the
Table of - Obfervations for Breflaw. The
deficiencies, therefore, in the regifter of,
births, muft be greater than thofe in the
regifter of Aurials (a); and the leaft num-
ber I have given, or 591,580 () is neareft

to

(a) Oneobvious reafon of this falt is, that nene of the
births among Fews, Quakers, Papifis, and the three deno-
minations of Diffenters are included in the Bills, whereas
many of their burials are. It is further to be attended to,
that the abortive and {till-born, amounting to about 600
annually, are included in the burials, but never in the
births. If we add thefe to the chriftenings, preferving
the burials the {ame, the propartion of the born accord-
ing to the Bills, who have reached ten for fixteen years,
from 1756 to 1771, will be very nearly one #hird inftead
of five fixteenths.

(&) Mr, Wales, the ingenious mafter of the royal ma-
thematical fchool in Chriff’s Hofpital, has lately, in a
pampblet entitled, #n Enquiry into the prefent State of the
Population of England and Wales, made feveral remarks
on the Obfervations in this Effay. He obje&s particu-
larly to this calculation, and expreffes, p. 12, his fur-

rize that it fhould have efcaped my attention, that if
the births are confiderably more deficient than the bu-
rials, the expettation of life by which the number of
thefe births is multiplied will be greater, particularly at
this time, when the number of births approaches fo
much nearer than it did to the number of burials.
But Mr. Wales fhould have obferved, that in order to be
certain of not making the number of inhabitants in Lon-
don lefs than it is, [ have all along in this calculation
~ yeckoned the expeftation of a child at birth in London fo
' high
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to the true number of inhabitants. How-
ever, fhould any one, after all, think that
. it

high as 20 years; and that this is a greater expe&tation
than fuch a child could have, according to the Bills from
1759 to 1768, fuppofing the deficiencies in the chriften-
ings fo confiderable as a third, while in the durials they
were only a fixth. In page 15th, he fays, that ac-
cording to my Tables for London, formed on the fuppofi-
_tion that the burials exceed the births a fourth, the ex-
. peftation of a child juft born in Londom is 20 years and
* three quarters. Had Mr. Wales attended more to this
fubjeét, he would have found, that in reality this ex-
pectation is no more than 18; and that 20 and three
quarters is the expectation, according to my Tables, not
of a child juft born in London, but of all the inhabitants
of London at the time they enter it. See the 4th Effay
towards . the middle, and the Tables for London in the
Colleétion of Tables.——He wcoul! alfo have found,
that even in the prefent improved ftate of Londor it is
not poflible, without afluming fuppoficions which are
perfeltly extravagant, to frame a table from the Bills that
fhall give the expettation of a child at birth in London
much more than 20. He intimates; however, that it
may now approach even to 251; but concludes, tho’ he
could not ftop to make the calculation, that it cannot be
lefs than 24. He will fee how wrong he has been in
drawing this conclufion, if he will confult the Effay,
and the Tables to which I have juft referred. The 16th
Table, in particular, gives the probabilities of life be-
tween 8 and 16 higher than (according to Mr. #ales’s
account) they have been found to be among the children
in Chriff's Hofpital for 20 years before 1781. It gives them
likewife too high after 20; and yet even this Table
makes the expeftation of a child juft born in London
only 19} ———Mr. /Zales, in confequence of concluding
without calculation this expetation to be 24, makes the
inhabitants of London to be 625,131.——Had he taken
it at 20, he would have taken it higher than it is, and

by
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it is not improbable that only 5 of 16 fhould
live in London to be 10 years of age; or that
above zwo-¢hirds die under this age; the con-
fequence will ftill be, that the foregoing cal-
culation has been carried too high. For it
will from hence follow, that the expectation
of a child juft born in Lendon muft be far
fhort of the number at which I have taken
it, or of 20 years.—It is only 19 on the
fuppofition that half die under 3 years of
age, and that ¢ of 16 live to be 29 years of
age, agreeably to Mr. Simpfon’s Table. But
if it js indegd true, that Au/f die under 2
years of age, and 5 of 16 under 10, agree-
ably to the Bills, this expectation cannot be
fo much as 17; 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, mych greater, but cannot be /Afi,
than the true number. Indeed, it is in ge~
neral evident, thatin cafes of this kind num-

by procecding on his own principles found that the inha- -
bitants of Lendsn cannot be fo many as 528,859.

I cannot conclude this Note without adding, that tho”
it appears from hence, that Mr. #ales has been much
too hafty in fome of his remarks, yet I think myfelf
- greatly obliged to him for them. It will come in m
way to take notice of more of them in the courfe of this
work.

bers
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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 he has taken the num-
ber of houfes much greater than it really
is; and fix to a houfe is probably too large

an allowance (a), \oih
Another

(a) Vid. Phil. Tranfaflions, Vol. XLVIII, p. 788, -
Ina paper fubfequent to this, read to the Royal Society
in March 1758, Dr. Brakenridge tells us, that in a late
furvey it appeared, that in all Middlefex, London, Wefi~
minfler, and Southwark, there were 87,614 houfes, of
which 19,324 were cottages, and 4810 empty. And he
acknowledges, that this, if right, proves London to be
much lefs populous than he had made it. See Phil,
Tranf. Vol. L. p. 471.—Mr, Maitland gives two ac-
counts of the number of houfes within the Bills, One
carefully taken from the books of all the parithes and
preciné@s belonging to London ; and another taken from
a particular furvey in 1737, made by himfelf with in-
credible 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 parith books reckoned as fo many fingle houfes,
though each of them contain feveral houfes. See Mr,
Maitland’s Hiftory of London, 2d Book at the end.—It’
will be obferved prefently, that the number of inhabi-
tants in London in 1737, was confiderably greater than
it is now.

From a Table which I have given at the end of this
Eflay, containing the refults of aCtual furveys of the
number of inhabitants, houfes, and families in many

_ different places, it will appear that five to a houfe may
not
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Another method which Dr. Brakenridge
took to determine the number of inhabi-
tants in London was from the annual num-
ber of burials, addizg 2000 to the Bills for
omiflions, and f{uppofing a joth part to die
ever)f year. In order to prove this to be a
moderate fuppofition he obferves that, ac<
cording to Dr. Halley's Obfervations, a 34th
part die every year at Breflaw. Butgthis

: obfer-

not be much too fmall an allowance for Lonpon; but
that it certainly is too large an allowanee for Encranp
in general. And this.will prove that Dr. Bratenridge
has over-rated the number of people in ENGLAND as wcll
as in LonpoN. In aletter to George Lewis Scott, Efqg.
publithed in 1756 in the Phil. Tranf. Vol. xlix. p. 877,
he fays, that he had been certainly informed that the
number of houfes rated to the window-tax was 690,000.
The number of cottages not rated, he adds, could not
exceed 200,000; and from thefe data, by allowing fix
to a houfe, he makes the number of inhabitants in Eng-
LAND to be 5.340,000.—Dr. Brakenridge was much mif-
taken with refpeCt to the cottages. Their number in
1761 was (according to the returns of the furveyors of

- the houfe duties) 276,149; and the whole numbér of

houfes in England and Wales was in the fame year
980,692.—In 1777, according to the fame returns, the
cottages were 251,261, and the whole number of houfes
952,734. - Let, however, the number of houfes now in-
England and Wales be called a million, and the number
of people will be four millions and a half, or five mil-
lions at moft. See a more particular account in my Ef-
fay on the Population of England from the Revolution to
the prefent time, printed for Mr. Cadell in 1780.—The
number of houfes in JIreland in 1754 was 395,439. 1In
1767 it was 424,046 ; according to the account in the
Gentleman’s and Citizen’s Almanack, publithed at Dub-

lin.
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obfervation was made too inadvertently:
The number of annual burials there, ac-=
cording to Dr. Hulley’s account; was 1174,
and the number of inhabitants, as deduced
by him from his Table, was 34,000; and
therefore a 2gth part died every year. Be-
fides; any one may find, that in reality the
Table is conftru&ted on the fuppofition, that
the whole number born, or 1238, die every
year; from whence it will follow that a
28th part died every year (¢). Dr. Braken-
ridge, therefore, had he attended to this;
would have ftated a 24th part as the pro=

lin. Let 4% be allowed to a houfe, and the number of
people in Ireland will be 1.908,207.—T he inhabitants of
Scotland confifted 28 years ago of between 16,000 and
17,000 Papifts, and between 1.240,000 and 1.280,000
Proteftants, according to an eftimate which was made, I
am informed, with labour and expence by the Rev. Dr.
Webfler.—1t follows, thercfore, that the whole number
of people in Britain and Ireland muft be about eight mil-
lions. In the Supplement in the next volume I fhall
have occafion to fay more on this fubje, and to take
notice of the arguments offered by Mr. ales and Mr.
Howlett, to prove that our population is increafing.

(a) Care fhould be taken, in confidering Dr. Halley’s
‘T'able, not to take the firft number in it, or 1000, for fo
anany 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.

portior¥
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portion that dies in London every year, and
this would have taken off 150,000 from
the number he bas given. But even this
muft be lefs than the juft proportion. 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 reit be
perfons who have removed to London from
the country, or from foreign nations. The
expectation of the former, it has been thewn,
cannot be 20 years; and 30 years have been
allowed to the latter. One with another,
then, thev will have an expeiZation of 22%
years. That is; one of 221 will die every
year (2). And, confequently, fuppofing the

ann ual

(a} The mean number of inhabitants in Rome, of all
ages and conditions, for ten years ending in 1771, was
158,957 The annual medium of births for the fame
time was 48s1; and of burisls 7367. One in 217,
therefore, died annually. See Phil. Tranf. Vol. 63,
p- 445. In 1752, the accurate and diligent Mr. Stru#
took particular pains to determine the number of inha-
bitants in Amflerdam ; and the refult of his enquiry was,
that very probably it did not amount to 200,000. The
annual medium of burials for fix years, from 1747 to

1752, was 8247 ; and for five years, from 1772 to 1776,
it was 8447. One in 24, therefore, died annually.—
At Amflerdam, therz is a great number of Jews, and
their burials are not included in the Bills. There muit,
I fuppofe, be other deficiencies, and an allowance for
thefe would, I doube not, increafe the proportion of in-
habitants who die annually, t one in 21 or 22.—At
Dublin, in the year 1695, the number of inhabitants
was found, by an exact furvey, to be 40,508. (bce

Hhu\)[n
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annual recruit from the country to be

»000 (a), the number of éirths 3 times
- + 7000

Philof. Tranfa&ions, No. 261). T find ho acccunt of
the annual burials juft at that time ; bdt from 1661 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 16g5, it was 1800; and
this makes 1 in 22 to die annually.  See Dr. Short’s Com-
parative Hiflory, p. 15, and New Obfervaticns, p. 228.—=
The annual medium of burials for five years ending in
1775, in Manchefler and Salford, was g73. The num-
ber of inhabitants in 1773 was 27,246. About a 28th
part, therefore, died annually. But it fhould be con-
fidered here, that Manchefler increafes faft by acceffions
from the country, and that the effet of fuch an increafe
mutft be to raife the proportion of inbabitants to the deaths,
and alfo the proportion of the births and weddings to the
burials, higher than they would otherwifc be.—The an-
nual medium of burials at Stsckhslin in Sweden, from
1758 to 1763, was 3802. The number of inhabitants
in 1763 was 72,979. One in 19 thercfore died annually.
See 2 memoir by M. Vargentin, in the 15th Vol of the
Collestion Academique, printed at Paris 1772,

Mr. Maitland, in his Hiftory of Lendon, Vol. 11,
page 744, by a laborious, but too un{atifaltory invefti-
gation, makes 1 in 24} to dic in Lendon annually; and
on the fuppofitions, that_this is the true proportion
dying annually, at all times, -in Lendon, and that the
deficiencies in the burials (including the burials in Ma-
rybone and Pancras parithes) amount to 3038 annually ;
he determines, that the number of inhabitants 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. 1 have reck-
oned it fo high as 6cco, in order to be more fure of not
falling below the truth, '

Tt will appear in the laft Effay, with an evidence little
fhort of demonftration, that, at leaft, 1 in 203 die an-

' nually
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7ooo ot 215000, and the burials and migra-

tions 28,000 (which are all very high fup-
pofitions),

fally in London, and that, confequently, the number of
inhabitants, if the burials are 26,600, cannot exceed

539,5¢0:

(a) Mt. Wales; tho’ he feems to dcknowledge that fo-
#erly the number of attnual recruits from the country to
London was much greater than it is here fuppofed; yet
teckons that how it mnay be fairly ftated at no more than
1779. See Mr. Wales’s Enquiry, p: 16. It may be proper
to confider hete how improbable it is that fuch a change
as-this thould have taken place at a time when the com-
munication between Londen and the country has been
made fo ealy as it is; and when alfo a difpofition to mi-
%rate to Londofi feems to be more prevalent than ever,—

ut it is unneceflaty to infift on this, for in the 4th Ef-
fay it will be proved by decifive evidence, that thefe recruits
cannot even now be fo litéle as double the number at which
Mr. Wales has ftated them. It is true indeed; that tho’ the
burials have been falling, the chriftenings have been rifing,
for the laft ten years. But this does not neceffarily imply,
that the emigrants from the country are lefs numerous
than they were. It may, on the contrary, be owing to
a greater afflux of people to London in the prolific ftages
of life occafioning an increafe of the chriftenings, with-
but at prefent occafioning fuch an increafe of the burials
as is fufficient to balance the caufes that diminifh them.
The Lying-in Hofpitals lately eftablithed in London in-
creafe the chriftenings, by drawing many into them tq
lye-in who refide out of the limits of the Bills; and the
burials are diminifhed by the cuftom of fending infants to
be nurfed in the country, by the new burying grounds
which have been lately opened, and particularly by an A&
of Parliament which we owe to the humanity of Mr.
Hanway, pafled in 1767, and requiring all parifh infants ta
be fent in three weeks into the country to be nurfed there
for fix years. The improved ftate of London with re-
fpe& to healthinefs might be alfo here mentioned ; but™ -

this has been greatly over-rated. The valucs of lives in
Vou. L. S Londen’
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pofitions), the number of inhabitants will be,
221 multiplied by 28,600, or 630,000 ().
I will juft mention here one other in-
ftance of exaggeration on the prefent fub-
ject. .
! Mr. Corbyn Morris, in his ufeful Obferva-
tions on the paft growth and prefent flate of the
city of London, publifhed in 1751, fuppofes
that no more than a éoth part of the inhabi-
tants of London, who are above 20, die every
year, and from hence he concludes that the
nomber of inhabitants was near a million.
In this fuppofition there was an error of at

London after the age of 20, are much the fame that they
were 40 years ago ; and there is no evidence to prove,
that they are much greater before 20. T his will be thewn
at the end of the 4th Effay, and in the Qbfervations
on Tahle 15th in the next volume.—— According to
Mr. Howlett’s 2ccount, in page g1, of his Examina-
tion of my Effay on the Population of England and
Wales, above 2000 deaths of children under two years
of age have been taken out of the Bills by the Parith
A& uft mentioned. This probably gocs much be-
yond the truth. Should the true number be only a
thoufandy it will follow that she ftate of infants in London
is but little mended. For on this: fuppofition a thoufand
muft be added to the number given in the Bills as dying
under two years of age, which will make it near half the
number born as it was 20 years ago. But the addition of
2000 would make the mortality of infants (fuppofing
perifh infants not fent into the country) greater now in
London than it ever was.

" (a) If with Mr. Wales the annual recruit is taken at
no more than 1779, the inhabitants oa the high fuppofi~
tions here made that the burials are 28,000, the expe@a-~
tions at birth 20, and at migration 30, will be only

5772790
Teaft
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leaft ohe half. According to Dr. Halley's
Table, it has been fhewn, that a 34th part
of all at 2o and upwards, die every year at
Breflaw. In London, a 29th part, according
to Mr. Simpfon’s Table, and alfo according
to all other Tables of London Obfetvations.
Had, therefore, Mr. Morris ftated a joth
part of all above 20 dying annually in Lon-
don, he would have gone beyond 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 beei. The
Bills have lately advanced a little, but ftill
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 burials 26,529 ; and, by cal-
culating from hence on all the fame fuppo<
fitions with thofe which made 651,580 to
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 3o years, has been decreafing;

and though now it is increafing again, yet
there

(2) In the Effay on the Popiilation of Bngland and
Wales, 1 have mentioned feveral falts which feem to
fhew, that even fo long ago as the Rewvolution, London
was more populous than it is at prefent. The chief of -

thefe facts are the following : '
52 Firft ;
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there is reafon to think that the additions
lately made to the number of buildings
round it, are owing, chiefly to the inecreafe

of

e
Firft; The returns in 1777 of the furveyors of the
houfe and window duties make the number of houfes
then in Southwark, Weflminfter, London, and all Middte-
x, including cottages and uninhabited houfes, to be
90,578.—Sir William Pesty, in 1687, fays, that the
number of houfes, (which he exprefsly diftinguifhes from:
families) in London appeared by the regifter to be 105,31 5.
See his Political Arithmetic, p. 74. His words in p. 79
are, “ by certificate from the hearth-office, I find the
¢ houfes within the Bills of Mortality to be 1c5,315.”—
Dr. Davenant’s account agrees with this, who, from the
fame hearth-office, gives 111,215 as the number of houfes
in Eondon (exclulive of Southwark) IWeftminfler, and all
Middlefex, on Lady-day 16go. See Dr. Davenant’s
Works, Vol. 1. p. 38. he annual average of re-
giftered burials alfg for five years befote 1690 was near
2000 more than it has been for the laft five years. ’
- This feems as dire& evidence as can well be given in a
point of this kind. Im order to give more weight to the
fact laft mentioned, I-have, in the Effay juft referred to,
obferved that there are twelve parithes now included in
the Bills, which were omitted formerly.  But Mr.
W ales has very properly correéted me in this inftance by
obferving, that thefe parifhes at the time they were ad-
ded to the Bills were mew parifhes formed out of old
%:_ari(h:s, which had been always included in the Bills.
here is, therefore, no fuch regard due te this omiffion
as.J imagined.—It may be farther obferved with refpect
to the excefs of the Burials at the Revolution; that ‘the
deficiencies in the regifter of burials are greater now than
they were then; and there are two caufes that may pof-
fibly have produced this effe. Firft, the opening of
fome burial places among the Methodifts, where many
are now buried who ufed to be buried in churchgs. And,
Secondly, the interment out of the Bills of the greater
part of the parith-children who die, in confequence of.
the A& of Parliament mentiened in the note, p.257.—
~ There



the State of London, Population,8cc. 261

of luxury, and the inhabitants requiring
more room to live upon (a).
. It

There are, however, other. caufes which have lcflened
thefe deficiencies; and, particularly, the decreafe of
the three denominations of Diflenters in London. My
own. recolletion, as well as a great deal of other evi-
dence, leaves me no room to doubt of this. Mr. How-
lett, however, in the pamphlet already quoted, aflerts
the contrary; ard gives a lift of burials among Dif-
fenters, which makes their number more than three
times greater than it was when Mr. Maitland pub-
lithed his Hiftory of Londen. But this is all a miftake.
The principal burying places in his lift happen to
be places lately opened, to which, partly from a re-
gard to cheapnefs, not Diflenters only, but people of
all forts are brought to be buried. This is particularly
the cafe with Coughland’s ground, Holywell Mount, and
Britain’s ground, #Whitechapel—The chief burying place
of Diflenters has always been Tindall’s ground in Bunbill
Fields'; but even this is by no means confined to Dif-
fenters, and the number of burials in it has been for a
courfe of years decreafing ; and inftead of being now, as
Mr. Howiett gives it, 1400 annually, is not a third of
this number.—In 1779 the exact number was 434, ac-
cording to an account which has been extradled for me
from the Regifter,

(a) The medium of annual buyrials in e 97 parifhes.
within the walls was, .

From 1655 to 1664, _— 3264
From 1680 to 1690, —_— 3139
From 1730 to 1740, — 2316
From 1738 to 1768, I 1620

From 1771 to 1780, - 1491

This account proves, that though, fince 1655, London
has doubled its inhabitants, yet, within the walls, they
have decreafed ; and fo rapidly for the laft 40 years as to
be now reduced to lefs than half.—The like may be ob-
ferved of the 17 parithes immediately without the walls.
Since 1730, thefe parilhes have been decreafing fo faft,

. 53 thag
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It thould be remembered, that the num-
ber of inhabitants in London is now fo much
lefs as I have made it, than it was 4o years
~ ago, on the fuppofition, that the proportion
of the omiffions in the 4s72hs to thofe in the
purials, was the fame then that it is now,
But it appears that this is not the fact.—
From 1728, (the year when the ages of the
dead were firft given in the Bils) to 1742,
pear five-fixths of thofe who were born died
under 10, according to the Bills. From
1742 to 1752 threc quarters: And ever
fince 1752, this proportion has ftood nearly
as itis now, or at fomewhat more than two-
thirds. The omiffions in the 4sr2bs, there-
fore, compared with thofe in the purials,
‘were greater formerly ; and this muft render
the difference between the number of inha-
bitants now and formerly fomewhat lefs con-
fiderable than it may feem to be from the
face of the Bills. One reafon, why the
proportion of the amounts of the births and
burials in the Bills, comes now nearer than

that the annual burials in them have funk from 8672 to
pear 5000, which is lower than they were before the
year 1660. In Wefiminfler, on the contrary, and the
23 out-parithes in Middlefex and Surrep, the gnnual
burials have fince 1600 advanced from about 4000 to
16,c00, the medium for fome years before 1769, ——
Thefe falls prove, that the inhabitants of London are
now much lefs crowded together than they were, It
‘appears, in particular, that within the walls the inhabi-
tants take as much room to live upon as double their
number did formerly.—The very fame conclufions may
be dragn fram an cxamipatiop of the dhriffenings.

. i it



the State of London, Population,&c. 263

4t did, to the true proportion, may, per-
haps, be, that the number of Diflenters is
leflened ().

I will add, that it is probable that London
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 neceffary
“to be joined to the greater deficiencies in the
births, in order to account for the very {mall
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 keeping
country-houfes, and of fending children to
be nurfed in the country, has prevailed more.
But, particularly, the deftructive ufe of fpi-
rituous liquors among the poor has been
checked (4). - .

I have

{a) See the end of the Note in page 260.

(8) The enquiry in the preceding pagés into the num- -
ber of inhabitants in London was firit publifhed above
eleven years ago. Four years ago (or in 1777) the fur-
veyors of the houfe and window duties were ordered to
make returns to the tax-office of the number of houfes of
all firts in Londor, Southwark, I¥¢flminfler, and the county
of Middlefex. T he number returned was go,570. This
feems to leave no room fo¢ much difpute, Ailowing fix
to a houfe, the number of inhabitants within the ﬁtll:,
with the addition of the whole county, will be 543,420.
Sce the Note in p. 260 and 252 ; and a more particular
account in my Effay on the Population of England frm the
Revolution to the prefent time.

Mr. Wales, in the pamphlet quoted in the Notes, p.
249 and p. 257, withou: taking any notice of thefe re-

¢ S 4 turns,
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I have fthewn that in Londsn, even in its
prefent ftate, and according to the moft mo-
' derate

4 '

turns, calculates the number of houfes and inhabitants in
Londom in the following manner.—Mr. Aaitland, in
1737 (when the regiftered births for 20 years had been
above a thoufand per ann. and the burials above 6oop
.per ann. more than they are at prefent) found the nurhber
of houfes in London to be 95,G68. To this number Mr.
Wales adds 4032, in order to make up 100,000; and by
allowing 6; to each houfe, finds the number of inhabitants
to be 650,000.

Leaving the reader to judﬁe as he pleafes of this calcu-
tation, I fhall reckon myfelf more out of danger of be-
ing wrong in following the documents I have juft men-
tioned, and in ftating from them the inhabitants of Lon-
don within the Bills, with the addition of Pancras and
Marybone parithes, at bplf @ miliion.—The annual me-
dium of burials for the five years ending in 1780 was,
according to the Bills, 20,943. Add foco for omife
fions, and the number of burials will be 26,743, or a
19th part nearly of the inhabitants, which is the pro-
portion dying annually at Steckbo/m. See the Note,

. 256. ’
P lfs the omiffions are only 3038, agreeably to the refuylt
of Mr. Maitland’s enquiries, one in 21 will die an- °
nually.—Mr, Hewlett, in his Examination alread{quoted,
p. 91, makes the deficiencies in the burials to be much
greater than either of thefe eftimates. He reckons that a
deficiency of 2100 burials has been occafioned by the
A& of Parliament, requiring parith infants to be nurfed
for fix years in the country, which implies that fo many
now die annually in the country who ought to be included

. in the Bills. But this is not his meaning; for he fays,
. that of 2800 infants which come anuually upon parifhes,
and -are required to be removed in three weeks into the

- country, only 250 die there in fix years ; whereas 450 die
- in the three weeks before their removal.  The deficiency,
therefore, in the Bills arifing from hence, can be only
250. But this carries us to the contrary extreme, and
- makes the probabilities of the duration of life among in-
’ 6 fants,
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‘derate. compusation, half the number born
die under tbyee years of age. In Vienna and
) . . StOL'_é?

fants, committed by parifhes to the care of fofter-mow
thers, to be much greater than were ever known among
dinfants in the beft fituations..——Mr. Howlet's meaning ap-
jpears to be, that 2100 deaths are prevented anpually by
this A&t of Parliament, The obfervation juft made
fhews, that it is impoflible this fhould be true ; but fup-
pofing it true, it will be obvjous, that a prevention of
deaths ought not o be reckoned among deficiencies ; for
on the fame ground the deaths prevented by cleanfing and
opening the {treets, and other falutary regulations, might
be fo reckoned.— T his A& of Parliament has undoubted) y
prevented a great number of deaths. Before it was
pafled, almoft all parifh infants died in the firft fix years.
iet us reckon that #sw of 2800 brought annually into
workhoufes, only a thoufand die in this time, after be-
ing removed in three weeks into the country to be
nurfed, This would be a change unfpeakably for the
better ; and it would imply that the probabilities of the
duration of life among them is higher than is common
among children in Londen. On this fuppofition the de-
ficiency under confidération will be a thoufand; and it
will appear that 1100 ought to be taken from Mr. How-
Jett’s total of deficiencies. But much greater dedu@ions
ought to be made on other accounts, — He gives 2000 as
a deficiency occafioned by carrying eut fo many to be bu-
ried in the neighboyring villages, withoyt making any al-
Jawance for the burials brought in. He gives alfo the
burials in the Eafl-India thips icrving abroad; the burials
in the bofpitals, Northampton-chapel, Bunbill, as all byrials
of perfons refiding within the Bills; and thus makes the
deficiencies amoynt to 11,273, and the total of annual bu-
rials to 31,941. He farther calculates that the kingdom
in general, and Londen in particular, is improved a tenth
in bealthinefs ; and on this account he adds a tenth to the
total juft mentioned, and in this way makes the number
of inhabitants-in London to be about 800,000.—Such are
- Mr, Howlett’s calculations.—In his lift of deficiencies he
fets down 1400 for the annual burials in Bunkill. From

the
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Stockbolm, under two. In Manchefler, under
fve.  In Norwich, under five. In Nor-
thampton, under (a) ten.— But it appears
from Graunt’s (b) accurate account of the
births, weddings, and burials in three
country parithes for go years; and alfo,
from Dr. Short’s colle¢tion of obfervations
in his Comparative Hiftory, and his Treatife,
entitled, New Obfervations oen Town and
Country Bills of Mortality ; that in country
- villages and parifhes, the major part live to

the note in p. 261, it appears that this number is near
1000 greater than the truth.—The annual burials at Nor-
thampton-chapel, Clerkenwell, opened about four years ago,
he makes to be 2080. The information I have received
from thence is, that, taking one week with another, they
may be reckoned at prefent 30 in a week, or 1560in a year,
This, probably, Mr. Howlett has miftaken for 40 in a
week, and thus has been led to make them 2080 ina year.
They are, however, increafing, and every year dyimi.-
nifhing more and more the burials in the churches, the
lowne%s of the fees gaining for this burying ground, and
the other burying grounds mentioned in the note p. 261, 3
particular preference among the lower ranks of people.

(a) See the Tables at the end of this work.——The
whole number buried in the parith church of Manshefler
for fix years, from 1773 to 1778, was 4126, of whom
2174 were children under five. But it muft be confi-
dered, that in this town the births exceed the burials,
and that confequently the Bills give the proportion dying
in childhood too high.' '

(8) See Natural and Political Obfervations on the Bills of'
Mortality, by Capt. Fobn Graunt, F. R. S—See alfo Mr.
Derbam’s Phifico-Theology, p. 174, where it appears, that
in the parith of Aynbo in Northamptonfbire, tho’ the births
had been, for 118 years, to the marriages as 6 to 1; yet
the burials had been to the marriages only as 33 to 1.

3 maturg
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mature age, and even to marry. In the
parith of Holy-Grofs (a), near Salp, it ap-
pears from a curious regifter, which has
been kept by the Rev. Mr. Gorfuch, the
vicar, that, of 655 who have died there at
all ages for the laft 20 years, 321, or near

(a) This parifh contains in it a village which is a part
of the fuburbs of Shrewfbury. 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 parith 5 tho’, perhaps, not perfeétly fo, on
account of its nearnefs to Shrew/bury.—T he chriftenings
in it exceed the burials in the proportion of 15 to 13;
and the number of inhabitants (moftly labouring peo-
ple) has, for the laft 20 years, kept nearly to 1050,
without any confiderable increafe.—The regifter of this
parith from 1750 to 1760, has been publifhed in the
LIId volume of the Philofophical Tranfaitions, Part I.
Art. 25.  And a continuation of it from 1760 to -
1770, in the LXIft Volume, p. 57. It is kept with
particular care and accuracy by Mr. Gorfuch ; and fur-
nifhes very ufefyl data for determining the value of
country lives.—It deferves to be mentioped particularly,
that no foreigners or firangers, who happen to die in this
parifh, or who may be brought into it to be buried, are
entered into the regifter : Nor are any of the fixed inha-
bitants omitted, tho’ carried out to be buried.

Nov. 1781, Mr. Gorfuch has lately been (o kind as to
favour me with a further continuation of his Obferva-
tions to 1780, which makes them complete for 30 years,
An abftra&t of them, and a Table of the decrements of
life deduced from them, which I reckon one of the moft
correét that has been ever publithed, will be found in the
Colleétion of Tables in the next Volume. The con-
clufions mentioned above are confirmed by the addition of

thefe Jaft Qbfervations.
ong
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one half, have lived to 3o years of age:
And, by forming a Table of Obfervations
from this regifter, in the manner which
will be defcribed in the laft Effay, I find
that a child juft born in this parith has an
expectation of 33 years; and that, in ge-
neral, under the age of 5o, the expeiZations
of lives here exceed thofe in London, ir the
proportion of about 4 to 3.—In the parifh of
Ackworth, Yorkfhire, it appears, from an exa&
account kept by Dr. Lee, of the ages at which
all died there for 20 years, or from 1747 to
1767, that half the inhabitants live to the
age of 46~—In the province of Vaud, Swit-
zerland, confifting of 112,951 (a) inhabitants,
half live to 41.—So0 great is the difference
between the duration of human life in
towns and in the country.—Further evidence
for the truth of this obfervation may be de-
duced from the account given by Dr. Thomas
Heberden, and publifhed in the Philofophical
‘Tranfaétions (Vol. LVII. p- 461), of tbe
increafe and mortality of the imbabitants of the
ifland of Madetra. In this ifland, it feems,
the weddings have been to the births, for
8 years, from 1759 to 1766, as 10 to 48.8;
and to the burials, as 10 to 27.5, or g to
24.75. Double thefe proportions, there-
fore, or the proportion of 20 to 46.8, and
of 18 to 24.75, are the proportions of the

(a) Sece the Supplement in the next Volume.
' nums=-
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number marrying annually, to the number
born and the number dying. Let one mar-
riage in three be a 2d or (4) 3d marriage on
the fide of either the man or the woman;
or, in other words, let one in™ fix of all that
marry*be widows and widowers; and 9 mar-
riages will imply 15 perfons who have grown
up to maturity, and lived to marry 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 thole 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 effect 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, greater, and to
the annual births %/, than the true propor-
tion marrying, out of any given number
born. This praportion generally lies be-
tween the other two proportions, but always

() This proportion is taken from fa&.—In all Pome-
rania, during g years, from 1748 to 1756, the number of
perfons who married was 56,956; and of thefe, 10,586
were widows and widowers., Sufmiich’s Works, Vol. I
‘Tables, p. g8.

neareft
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neareft to the firft (@) ; and, in the prefent
cafe, it cannot be fo little as one half. A-
' greeably

(2) In a country where there is no increafe or de-
creafe-of the inhabitants, and where alfo life, in its firft
eriods, is fo ftable, and marriage fo much encouraged,
that half of all who are born live to be married, the an-
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 fall
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 mars
riage remaining the fame) the prolificknefs only of the
marriages to be impreved. In 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 annually.~~Suppofe again (the encourage-
ment to marriage remaining.the fame) that the probabilities
{ life and the prolificknefs of marriages are both improved.
n this cafe, a more rapid increafe will take place, or 4
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 caufe only had operated, and
produced the fame increafe.—I fhoulyli be too mirute and
tedious, were 1 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
équal to or lefs than the births, and both under quadruple
the marriages; and alfo that, wherever the burials are

Jefs than quadruple the annual marriages, and at the fame
_ ' time
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greeably to this, it appears alfo from Dr.
Heberden’s account, that the expeiZation of a
child juft born in Madesra is about 39 years ;
or more than double the expetation 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 annval medium of durials
had been, for eight years, 1293; of irths

time the births greater, there the major part of all that
are born live to marry.

- I have fhewn how the allowance is to be made for 2d
and 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 the number
born annually, to thofe who marry annually, after de-
dulling 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 attention
to the difference in thefe proportions, arifing from the
different circumftances of increafe or decreale among a
people. One inftance of this I have now mentioned ;

one further inftance of it is neceffary to be mentioned.
he 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 maay 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 from each mar-
siage; and the contrary muft take place where there is a
desreale.

2201I.
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2201. The number of inhabitants, divided
by the annual medium of burials, gives
49.89 ; or the expeiation nearly of a child
jult born, fuppofing the ébirths had been
1293, and conftantly equal to the burials,
the number of inhabitants remaining the
fame. .And the fame number, divided by
the annual medium of éirths,. gives 29.35 3
or the expectation of a child juft bern fup-
pofing the burials 2201, the number of births
and of inhabitants remaining the fame. And
the true expeifation of life muft be fome-
where near the mean between 49.89 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

(a) In Lendon, this proportion is, at the higheft, 1 int
203.—In Norwich, 1 in 24.t.—In Northampton, 1 in 262
See the laft Effay. In the parith of Newbury, Berks,
confifting of 3732 perfons, all fown inhabitants, the an-
nual medium of deaths for 19 yeats; or from 1747 tof
1765, has been 136. In this towny therefore, 1 1n 27%
die annually. The contiguous parith of Speen confiftedy
I 1757, of 1200 inhabitants; about §26 of whom were
inhabitants of that part of the town of Newbw y which is
in this parifhy and the reft were coantry inhabitants. For
34 years, or from 1724 to 1757, thirty-nine died here
annually ; or 1 in 31.—In-both thefe patifhes the births
and burials are nearly-equal.—I believe thefe falts may
be depended on; and they feem to thew us very di-

: thinctly
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alfo come nearer to the burials.—In general ;
there feems reafon to think that in towns
(allowing for particular advantages of fitua-
tion; trade; police; cleanlinefs, and open-
nefs; which fome town§ may have;) the ex-
cefs of the burials above the births, and the
proportion of inhabitants dying annually,
are more or lefs as the towns are greater or
fmaller. In London itfelf, about 160 years
ago, when it was fcarcely a fourth of its
prefent bulk, thé births weére much néarer
to the burials; than they are now. But
in country parithes and villages, the births
almoft always exceed the burials; and I
believe it never happens, except in very par-
ticular fituations, that more than a goth ()

: part

ftinétly the gradations iri the degrees 6f human thortality
from great towns to moderate towns, and from moderate
towns to /mall towns, and to parithes, confifting partly
of town and partly of country inhabitants. The next
note will fhew what the degree of human mortality is in
-places purely country,

. (4) According to Graunt’s account of a parith in Hamp-
Jhire, not reckoned, hie fays, remarkably healthful, a soth
part of the inhabitants had died annually for go-years.
Natural and Polstical Obfervations, e, Chap. xii.—In the
- parith of Ackworth, Yorkfbire, one of 47 die annually.
- See the regifter of this parifh at the end of the firft addi-
tional Effay in the next volume. . In the province of
Vaud, Switzerland; one in 45 die annually. See the
firt part of the Supplement in the next volume. In
1098 country parifhes, mentioned by Sufmilch, the an-
hual average of deaths, for fix years, ending in 1749,
was §255. The number of inhabitants was 225,357.
" Vor L ‘ T ne,
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part of the inhabitants die annually. In
the four provinces of New-England there is
a very rapid increafe of the inhabitants;
but, notwithftanding this, at Bofon, the ca-
pital, 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

One, therefore, in 43 died annually.—In 106 other pa-
rithes, mentioned by ‘him, this proportion was 1 in 50.

In the dukedom of Wurtemberg, the inhabitants, Mr.
Sufmilch fays, are mumbered 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 an-
nually.—In another province, which he mentions, con-
fiting of 635,998 inhabitants, 1 in 33 died annually.
From thefe facts he conclades, that, taking a whole
country in grofs, including all cities and villages, man-
kind enjoy among them about 32 or 33 years each of ex-
iftence. This, very probably, is below the truth; from
Whence it will follow, that a child born in a country
‘parith or village, has, at leaft, an expetation of 36 or
37 years; fuppofing the proportion’ of country to town
" 1inhabitants to be as 3} to r; which, I think, this in-
genious writer’s obfervations prove to be nearly the cafe
in Pomerania, Brandemburgh, and fome other kingdoms. .

In all Sweden, confifting in 1763 of 2.446,394 inha-
bitants, the annual medium of deaths for g years, ending
in 1763, was 69,125 ; and therefore one in 35 and two-
fifths died annually.  “The medium of births was 9o,245;
‘of marriages 21,220. See the firft additional Effay in
the next volume.—In the kingdom of Naples, confifting
of 4.311,503 inhabitants in 1777, the medium of deaths -
for § years was 115,412; and therefore one in 37 and a
third died annually. ‘The births were 166,808.  See the
Effay on the Pepaulation of England, &c. page 15.

births
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births (4). So remarkably do towns, in
confequence of their unfavourablenefs to
“health, and the luxury which generally
prevails in them, check the increafe of
cauntries.

* Healthfulnefs and prolificknefs are, pro-
bably, caufes of increafe feldom feparated.
In conformity to this obfervation, it appears
from comparing the births and weddings,
in countries and towns where regifters of
them hadve 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 (6). In all Sweden the births and wed-

/ dings

(a) See a particular account of the births and burials

in this town from 1731 to to 1752 in the Gentleman’s Ma-
gazine for 1753, p. 413

() Any one may fee what evidence there is for this,
by confulting Dr. Short’s two books already quoted, and
the Abridgment of the Philofophical Tranfactions, Vol. VII.
partiv. p. 46, and Graunt’s account, already quoted, of-the
births, weddings, and burials in three country parifhes for
go years ; compared with fimilar accounts in towns. Ian
confidering thefe accounts, it fhould not be forgotten
that allowances muft be made for the different cirvcum-
ftances of increafe or decreale in a place, agreeably to
- the obfervation at the end of the note in page 271.

In April 1779 the inhabitants of the parith of Bid-
dulph, in Staffordfbire, were numbered, and found to be
495 males, and 540 females, making 207 families. The
annual average of births for 20 years preceding 1780 had
been 21.4 males, and 17.5 females; of burials 10.85
males, and 10.3 females; of marriages 6.15.—The fame .

2 averages
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dings are to one another as 4% to 1.—In all
France as 4% to 1. But in towns this pro-
portion is generally between 3 and 4 to 1.

1 have fometimes heard the great num-
ber of old people in Londin mentioned,
to prove its favourablenefs to health and
long life. But no obfervation can be more
crroneous. 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-
"to it from the country, in the moft robuft
part of life, and with a much greater proba-
: : bility

averages for 60 years had been 16.9 males borz annually,
and 14.7 females; g.4 males buried annually, and ¢.g3
females ; marriages 5.46.— T aking, therefore, the higheit
of thefe averages, it appears that in this parifh a 46th
part of the males die annually, but only a g52d part of the
females 5 that the annual births are nearly a 26th part of
the inhabitants; and that every marriage, fuppofing ne
allowance for illegitimate births, produces fix children. —
This account | owe to an information communicated by
the Rev. Mr. Zilfon, the minifter of this parith, to Dr.

Haygarth at Chejler.
T'he parith of Swinderby, in Lincolnfbire, confifted in
June 1771 (as [ have learnt from Mr. Difney, the worthy
~minifter of that parith) of 52 families and 224 fouls, g5 of
whom were heads of families, 87 children, 32 fervants, and
‘310 inmates.—The births, marriages and burials for 30 years
before 1771 had been 199, 47 and 154. 'l he proportion
of marriages to births therefore, was as 1 to 4i.—A
number equal to a 34th of the inhabitants had been
born annuaily, and a 44th part died annually.—The in-
habitanits of Okeford, in Devonfhire, were in 1770, 422.
: The

¢
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bility of living to old age, than if they had
come into it in the weaknefs of infancy.
But, notwithftanding this advantage, there
are much fewér perfons who live to great
. ages in London, than in moft ather places .

where obfervations have been made.—At
Breflaw it appears, .by Dr. Halley's Table,
that 41 of 1238 born, or a 3oth 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’
Norwich a like account has been kept ; and

The average of births for 20 years to 1769 had been 12,
and of byrials 71. A 35th part, therefore, was born
annually, and a 56th part died,

In 1770, 1771, 1772, 1773, and 1774, the intendangs
of provinces in France were ordered to make returns of
the birghs, deaths and marriages in their refpeive di-
ftrits. The annual medium of births for thefe five
years was 928,918 ; of deaths 793,931; and of mar-
riages 192,180, See the Effay ou the Population of
England, p. 14, 15, and 30.—The births and marriages.
" were, therefore, in the proportion mentioped in the text.
From the laft note but one it appears that a 35th part of
the inhabitants of a country may be reckoned to die an-
nually. Multiply, therefore, 793,931 by 35, and the
kingdom of France will appear ta confift of near 28 mil-
lions of inhabitants. Nor is there any reafon to think
this to be greater than the true number; for the deaths,
as well as the births and marriages, are probably given
tao fmall, it being fcarcely poffible to avoid omiffions in
fuch returns, It appears further from the great excefy
of births, that the population of France muft be in-

creafing.
T 3 it
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it appears, that for the laft 3o years, a 27th
part of the inhabitants have died, turn-
ed of the fame age.——According to Mr.
Ker/[Jeboom’s Table of Obfervations, publith-
ed at the end of Mr. De Mosvre’s Treatife on
the Do&rine of Chances, a 1425 part die
turned of 8o. And this is the very propor-
tion that died turned of 8o in the parifh of
Ackworth, for the 20 years, mentioned page
268. In the parith of Holy-Crofs, already
mentioned, p.267, 1in 114, or 2 in 22 of
the inhabitants live to 86 (4).~——But in Lon-
don, for- 30 years, ending at the year 1768,
only 25 of every 1000, who have died, qr a
4oth part, have lived to this age (4); 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 80 (¢). :
Among

(a) This, however, will appear itfelf inconfiderable,
if the following account is true: ¢ In 1761 the burials
¢ in the diftri&t of Chriflianna, in Norway, amounted
“ to 6,929, and the chriftenings to 11,024. Among
¢ thofe who died, 394, or 1 in 18, had lived to the
age of go; 63 to the age of 100, and feven to the
age of 101.—In the diocefe of Bergen, the perfons
¢¢ who died amounted 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. 191,

(5) For five years to 1780 only one in 46 has lived to 8o,

(¢) In the parith church of Afanchefler, of 4126 bu-
gied duripg fix years ending in 1778, a hundred and
twenty

~

[
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Among the peculiar evils ta which great
towns are fubje&, I might further mention
the Pracue. Before the year 1666, this
dreadful calamity laid London almoft wafte
ence in every 15 or 20 years; and there is
* no reafon to think, that it was not generally
\ . bred

‘twenty nine, or a 32d part, had lived to 8o or mare.
This proportion would be confiderably greater were
there no increafe of Manchefler, and no excefs of the
births above the -burials. ——The fame is true of #ar-
. rington, in Lancafhire, where of 2430 buried in eight
years ending in 1780, fixty-feven, or a 36th "part, had
lived to 80 or upwards; and alfo of the parith of Ec-
-CLES in the fame county, where of 1123 buried in four
years, from 1776 to 1779, fifty-one, or a 22d part, had
lived to 80.—In CHESTER, where the births and bu- -
rials are nearly equal, of 1969 females who died in the
courfe of g years, from 1772 to 1780, 149 or a 13th
part, had lived to 80; but of males, only 72 out of
1764, or a 25th part. See the Tables in the next Vo-
lume. In all SWEDEN, where the births exceed the bu-
rials in the proportion of nearly 13 to 10, 710 females of
10,000 born (or a 14th part) and 555 males, of 10,000
(or an 18th part) live to 8o: But in STocKHOLM only
one in a 100 of the females born there, and one in 300
of the males, live to this age. See the Tables in the
next Volume.

Thefe falts give a frightful view of the fatality of
great towns to human hife. A farther account, with
anfwers to fome objetions, may be found in the next
volume, in the firft additional Effay on the difference be-
twe% the duration of buman life in great towns and in country
arifbes. ‘ .

? I have faid above, that a 40th part of all who diein
Londom live to 8o. But it thould be confidered, that a
great proportion of thofe who die in London came into
' T 4 it
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bred within itfelf. A moft happy alteratian
has taken place; which, perhaps, in part ig
owing to the greater advantages of cléanli-
nefs and opennefs which London has enjoyed
fince it was rebuilt; and which lately have
been very wifely 1mprovcd

The fa&s I have now taken notice of are’
fo important that, I think they déferve more
attention than has been hitherto beftowed
upon ‘them, Every one knows that the
ftrength of a ftate confifts in the number of
people. Theencouragement of population
therefore, ought to be one of the firft ob-
je&s of policy in every ftate; and fome of
the worft enemies of populatlon are the lux-
ury, the licentioufnefs, and debility p"oducec]
and propagated by great tawns,

it in the firmeft parts of life, and that ponfequently no-
thma can’ be frum hence determined with refpect to the .
propomon of the: matives of Londm who live to 8o.
‘This muft be a' much fmaller proportion. The cor-
re&ed Table of Obfervations for Londom (ot Table 1 sth
in the next Volume) makes it as 25 to 1518, oras 1 to
60. But even this corre@ted Table certainly gives the-
probabilities of hvmg in Londsn at moft ages, too high;
and were there fuch ‘accurate data for forming a Table
for Londin as have been furnifhed by the Obfervations
ay Stockhoim, the rate of mortality in the two cities
would not perhaps appear to be very different. More
will be faid on this fubje@ in the mtrodu&xon to the -
Tables in the rext volume.

I havg
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I have obferved that London is now (a)
increafing. But it appears, that, in truth,
this is an evept 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 great towns, long
before they grow to half the bulk of London, -
become checks on population of too hurtfu]
a nature, nurferies of debauchery and volup-
tuoufnefs; and, in many refpects, greater
gvils than can be compenfated by any ad-

yantages (b),
o Dr.

(a) If we may truft the Bills, London has decreafed
{ince this was written. The annual medium 6f burials
for five years ending in 1770, 1777, and 1780, was
22,688—21,087—and 20,743.—The medium for three
years to 1780, was 20,445. But this decreafe has pro-
bably been owing to the caufes mentioned in the notes,
p. 257 and 266." : -

(6) The mean annual births, weddings, and burials in
the following towns, for fome years before 1772, have

been nearly,
Births. |, Weddings.  Burials.

At Paris, == == 10,100 == 4,400 = 10,4CO

; . f -
M 1} s — — 6,600
Amflerd from : — '

'”{;eé,“t'ﬁ’n?o } 4,600 — 2,400 7,922

Copenbagen, —— 24700 — 886 — 3,300
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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
AMericA. In the back fettlements, where
the inhabitants apply themfelves entirely to
‘agriculture, and luxury is not known, they
double their own number in 1 § years; and all
thro’ the northern colonies, in 2§ years (a),
“This is an inftance of increafe fo 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

Births. Weddings. * Burials.

At Berlin, for g years, ‘
endingaisxy759 } 3855 — g8 — 5054
Stockholm, for g
years, ending § 2,535 — —  378r
in 1763  —

‘It deferves notice, that before 1770, all that died in the
hofpitals at Vienna were omitted in the Bills.—Of the
Paris Bills a more particular account wi!l be given in the
Poftfcript to this Eflay.—The annual medium of burials
at Amflerdam for 10 years to 1710, was 7,288.—For 10
years to 1780, it was 8,710} but three of thefe laft years.
were reckoned very fickly years.

(a) See a Dilcourfe on Chriflian Union, by Dr. Styles,
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. Lendon, 1761.

: New
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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 14,0c0 ; and very
vnear one Aa/f of the inhabitants were found
to be under (2) 16 years of age. In 22 years,
~ therefore, they muft have doubled their own
- number, and the births muft have exceeded
the burials 2000 annually. . As the increafe
here is much quicker than in Madeira, we
may be fure that a fmaller proportion of the
inhabitants muft die annoally. Let us,
however, fuppofe it the fame, or a goth part.
This will make the annual burials to have
‘been, during thefe feven years, 1000; 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
Collection of the London Bills of Mortality 5 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 fitua-
tions, and in fuch a place as London 2—The
original number of perfons who, in 1643,

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

- . 8ges.
had
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had fettled in New-E#ngland, was 21,20a,
Ever fince, it is reckoned, that more have
left them than' have gone to them (4). In
the year 1760, they were increafed to half-a
million. They have, therefore, all along
doubled their own number in 2§ years. And
if they continue to increafe at the {ame rate,
. they will, 70 years hence, in New-England
alone, be four millions; and in all the colo-
nies (4), above twice the number of inhabi-

tants in Great Britain (c).—But I am wan-
dering

. (a) Seec Dr. Styles’s pamphlet, juft quoted, p. 110, &c, '

(5) In the original letter to Dr. Franklin, containing
.thefe obfervations, and communicated by him to the Royal
Society (in Apri! 1769), the following words were here
added.—¢¢ Formerly an increafing number of FRIENDS,
¢ but now likely to be converted by an unjuft and fatal
¢ policy, into an increafing number of ENEMIES.”—" This
reflexion was occafioned by the difcantents which were
then prevalent in the colonies, and which had been pro-
duced"firft by the Stamp A&, and after the repeal of
that a&, by ‘the duties laid in America on tea, paper,
glafs, &c. When read to the Royal Society, it was
foftened by the omiffion of the words ¢ unjuft and fatal
«¢ policy ;” but, notwithftanding this, it gave offence;
and was fupprefled in all the former publlcatlom of thefe
Obfervations.—I need not fay how dreadfully the appre-
henfions exprefled by it have been fince yerificd.

(¢) 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 a-ways in proportion to the other. That is; As
much gredter or lefs as the ratis is of the numbers who

reach maturity, and of thofe who marry, to the number
born,
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dering from my putpofe in this letter . The
point I had chiefly in view was, the prefent
ftate

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 births 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
excefls 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 pre(};rve the ratio of it to the num-
ber of inhabitants always the fame, and call this ratio

=, 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, r being 36,-and r 4~ 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 .’z ; and, inftead of remaining
"'the fame, 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, thercfore, of a country
may very well be a 4th of the whole number of inhabi-
tants; and {uppofing four of thefe, or every other mar-
riage between perfons all under 42, to produce oze birth
‘every year, the annual number of births will be a 16th
part of the whole number of people. And, therefore,
{uppofing 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. o

The
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ftate of London as to healthfulnefs, number
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-withed, that they were
lefs imperfect than they are, and extended
further. More parifhes round London might

"~ be

The number of inhabitants in New England was, as
1 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 in the prefent year (1769) about
640,000; and it feems to appear that in faét they are
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 taxation,
and for other purpofes, of the number of males between
16 and 60 in the four provinces. According to this ac-
count, the number of fuch males is 218,000. The
whole number of people, therefore, between 16 and 60,
muft be nearly 436,000. In order to be more fure of
avoiding excefs, 1 will call them only 400,000. In Dr.
Halley's Table, the proportion of all the living under 16
and above 60, to the reft of the living, is 13.33to 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 increafe, 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 205 and then the whole
number of people in 1769 muft be 720,000

I can~
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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 ver
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 Jife-annuities and reverfions. 1t 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 refpe&s, fur-
nith inftrution of the greateft importance to
the ftate. Mr. De Moivre, at the end of his
book on the Doétrine of Chances, has re-
- commended a general regulation of this kind;

I cannot conclude this note withoat adding a remark to
remove an objection which may occur to fome in reading
Dr. 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
year 1767. The medium of annual births, for eight
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,
1210 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 {even years of age muft,
through fome miftake, be given, in that account, 3o0co
or 4600 too little.

. | and
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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 king-
dom, with their ages and occupations ;-
which would; in fome degree, anfiwer moft
of the purpofes I have mentioned.—But, .
dear Sir, I am fenfible it is high time to
finith thefe remarks. I have been carried in
them far beyond the limits I at firft in-

tended. I always think with pleafure and
gratitude of your friendfhip. . The world
owes to you many important difcoveries ;
and your name muft live as long as there
1s any knowledge of philofophy among man-
kind. That you may ever enjoy all that
can make you moft happy, is the fincers
wifh of,

S1k;

'Your much obligcd,
and very humble Servant;

Newington-Green,
April 3, 176g.
‘ RicuarD Prices

POST-
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POSTSCRIPT.

A'I’ Edinburgh, bills of mortality, of the
fame kind with thofe in London, have
been kept for many years. I 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 pe-
riod of 20 years, beginning in 1739, and:
ending in 1758.—As this is a town of mo-
derate bulk, and feems to have a’particular
advantage of fituation; I expeted to find
the probabilities 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 mentioned, only one in
42 of all who died at Edinburgh, rcached
8o years of age.—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 London, the. chief diffe~
rence being, that after 3o, they are rather
lower at Edinburgh.—1It is 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 fpot too many inhabitants. At
Edinburgh, Mr. Maitland fays, ¢ the build-
‘¢ ings, elfewhere called Aoufes, are denomi-
¢ nated /ands; and the -aparzments, in other

Vor. L. U - “¢ places
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_ ¢ places named flories, here called boufes, are
¢« fo many freebholds inhabited by different
s¢ families ; whereby the houfes are fo ex-
« ceffively crowded with people, that the
¢ inhabitants of this city may be juftly pre-
¢ fumed to be more numerous than thofe of

¢ fome towns of triple its dimenfions.” See
Maitland s Hiflory of Edinburgh, p. 140.

In the year 1748, the whole number of
apartments ot families in the city and liberties
of Edinburgh, was gob4. This Mr. Mast-
kand mentions as the refult of particular exa-
mination, and undoubtedly right. 14, p. 217,
218.—In 1743, an accurate account was
taken, by the defire of this writer, of the
pumber of families and inbabitants in the pa~
tith of St. Cutbbert. Ib.p.171. The number
s famslies was 2370, and of inbabitants at all
ages, 9731. ‘The proportion, therefore, of
inbabitants to famifies, was 4+ to 1; and,
fuppofing this the true proportion for the

whole town, the number of inhabitants will'®

be 4+% multiplied by gob4, or 37,162.—
The yearly medium of deaths in the town
and liberties for ecight years, from 1741 to
1748, was 1783, I4. p. 220 and 222. And,
conlejuently, one in 204 died annually.

Mr. Maitiand, tho' poflefled of the data
from which thefe conclufions neceflarily fol-
lowed, has made the number of inhabitants
50,120, in confequence of a difpofition to
exaggerate in thefe matters, and of affuming,

. . without

3
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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 Edfnburgh.

All I have been faying muft be under(’cood
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 incorre&ne(s
has crept into the method of keeping them ;
or there has been fome change in the ftate
of the town which renders them of no ufe.

From the note in p. 281, it appears, that
the chriftenings and burials at Par1s, come
very near to equality. This once led me to
fufpe@, that there muft be fome particular
fingularity in the ftate of Paris, which ren-
dered it much lefs prejudicial to health and
population than great towns commonly are.
But better information has lately obliged me
_ to entertain very different fentiments.—The
difference between the births and burials at
Paris, is. much greater than the Bills thew.
*“Children herc are baptized the inftant
¢ they are born; and, in a day or two af-
% terwards, it is the cuftom to fend them to

U 2 , ¢ the
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¢ the ad_;acent villages to be nurfed. A.
«¢ great number, thereforc, of the infants born
¢ at Paris die in the country, and thefe
¢ appear only in the regifter of chriften-
“ings.” See a book entitled the Police
of France, page 127. And Buffon’s Natural
Hiftory, Tom. II. at the end.—¢¢ All the °
< children alfo received into the Foundling-
‘¢ Hofpital, are immediately fent to be nurf-
¢¢ ed 1n the country, at a diftance from Paris,
¢ where they remain 5 or 6 years; at theend
‘ of which time they are brought again to
*“ Paris, the boys to be placed in the fuburbs
¢ of St. Antoine, and the glrls at Salpetriere,
¢¢ to be further maintained ’till they arrive at
“¢ the age of twelve years.” Police of France,
p- 81.—The following paffage in the fame
writer, containing a further account of this
Hofpital, is important ; and therefore, tho’

long, I cannot help tranfcribing it.—¢ Let.
‘¢ us fuppofe, 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, being
<« kept at the two Hofpitals St. Anoine and.
“ Salpetriere Ju{t mentioned, ’till they are 12,
“¢ and fucceeded by a like number each year,
«¢ the total number compofed of all brought.
" ¢ in the fucceflive years, would make the

< conftant refting ftock to amount to g331..
5 ¢ 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 7465. 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. Antoine, and not

““ more than 6oo girls at the Salpetriere;

“ {o that the refting ftock of returned found-

¢ lings appears to be no more than 1240,
‘¢ which being deduéted from746 5, will make

¢ the difference in the deficiencies 6223.

‘¢ What then becomes of thefe P—Are they

‘¢ reclaimed by their parents ?—Or do they

¢ perith for want of care P—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 to maintain, they ufually fend them to

‘¢ this hofpital ; which, therefore, muft be

‘¢ looked upon, as not only a charity for the

¢¢ care of expofed and deferted children whofe

‘¢ parents are unknown, but alfo as a public

. ““ nurfery for the fuftenance 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 fmall ftock of
“¢ children brought back to the hofpital at
¢ Paris.—~The furtherdifference is fufpected
U3 “ to
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“ to be owing to the infufficient nourifhment
“¢ they receive; as this particular charity, as
¢ well as the General Hofpital, adopts that
¢ prepofterous method of taking in an un-

¢ limited pumber, while there is only ali» -

¢ mited income for their fubfiftence.” Ib.
page 83.

. Thefe fa&ts prove, that, at the fame time
that the regifter of cbriflenings at Paris muft
‘be full, the regifter of burials muft be very
deficient. Let the deficiencies be reckoned
at 37c0; and, confequently, the annual
burials at 23,100, The annual average of
weddings, given in p. 281, is 4400; and,
therefore, the number of perfons who marr
annually muft be 8800, Deduct a 6th part (4)
for widews and widowers, and 7134 will be
. the number of virgins and batchelors marrying
annually.~——The ditference between the chrif-
tenings and burials is 4000; which, there-
fore, 1s the.number of annual recruits from
the country, Thefe, in general, muft be
perfons in mature life. Suppofe 3000 of
them to marry after fettling at Paris. Then,
7134 leflened by 3000, or 4134 will be the
number of perfons born at Paris who grow
up to marry; and 14,966, or near Sfour-fifths
of all who are born at Paris, will be the
number dying annually in childhood and
celibacy. Nor is this at all-improbable, for

(¢) Vid, Note, p. 269
. : it
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it appears from the moft authentic documents
that zhree-fifths of all that are born at Stock-
bolm die under five years of age. It has
been obferved in p. 270, &c. that in country
parifhes above half the inhabitants live to
marry. o

.The fuppofitions, on which I have made.
this computation for Paris, feem moderate;
but if any one thinks otherwife, he may
make the fame calculation on any other fup-
pofitions. '

The births at Paris are above four times
the weddings; and it may feem, 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 astown.
Mainy children born in the country are, I
fuppofe (4), 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 effe& on the
weddings. I do not, however, know that

{a) ¢ If the parents of a child brought to this Hofpital
¢ are known, the regifter of its baptifm muft be pro-
¢ duced. If the parents are unknown, the child maft
¢¢ be baptifed after being received.” Police of France,
Ppage 82.

Use any
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any of them take place at Parss; and, per-
haps, it muft be granted, that it is diftin-

uithed in this refpe& from moft other towns.
%for 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 §ffzh of all the. chil-
dren bern at Paris are fent to the Foundling-

Hy/pital (a). Thefe are encouragements to
' . mar-~

(a2) See the Police of France, p. 83.—This writer
adds, that a third of all that die at' Paris die in Hofpitals,
¢ In the Hotel Diew (a great Hofpital, fituated in the
¢ middle of the city) we may, he fays, behold a horrid
¢¢ fcene of mifery; for, the beds being toa few for the
¢¢ numbers admitted, it is common to fee 4, or 6, or
¢ even 8 in a bed together, lying 4 at one end, and 4
¢¢ at the other, ill of various diftempers in feveral de-
¢¢ greces ; fome bad, others worfe ; fome dying, others
¢¢ dead.-- Above a fifth of all admitted ta this Hofpital
¢ die; the anndal numbers admitted being 21,823. The
¢ medium of deaths for three years from 1751 to 1753,
¢¢ 4650.—The medium of deaths for the fame years in
¢ all the Hofpitals was 6181.” /b, p.85.—In our twa
great city Hofpitals, St. Thomas’s and St. Bartholomew’s,
about 6c0 die annually ; or one in'13 of all admitted as
in-patients. ——An account of the Hotel Dieu at Paris,
much the fame with that now given, may be found in
the Memoirs of the Year Two Thoufand Five Hundred lately

ublithed; and tranflated from the French by W. Hooper,

. D. < A citizen or ftranger (this writer fays) who
¢¢ falls fick, and is fent thither, is imprifoned in a noifome
¢¢ bed, between a corpfe and a perfon expiring in agonies,
¢ to breathe the noxibus vapours from the dead and the
¢ dying, and convert a fimple indifpofition-into a cruel
¢ difeate,—Six thoufand wretches are crouded together

¢ inta
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marriage that no other city enjoys. Ithas .
been feen that the Foundling- Hofpital, tho’
attended with this effet, is, probably, in
the higheft degree pernicious.

At the end of the 2d vol. of Monfieur
De Buffon’s Natural Hiftory, there are Ta-
bles formed from the Obfervations of M.
Du Pre de S. Maur, of the French Aca-
demy, containing an account of the ages at
which 13,189 perfons died in three parithes
at Paris; and allo, of the ages at which
10,805 perfons died in 12 country parifhes
- and villages near Paris.—According to thefe
Tables, many more die in the beginning of
life, and much fewer in the latter part of
life, in the country than in Parsis.  But the
‘circumftances of Paris, and the country
round it, are fuch, that no argument can
be drawn from hence in favour of Paris.
Many of the children dying in the country,
are children fent thither from Paris ta be
nurfed; and, on the other hand, many,

¢ into this Hofpital, where the air has no free circula-
¢ tion; and the arm of the river which flows by, re-
¢ ceives all its filth, and is drank, abounding with the
¢ feeds of corruption, by half the city.” The London
Hofpitals, it appears, have greatly the advantage; but
indeed, with refpe& to Hofpuitals in general, as now con-

rufled and regulated, 1 cannot help fearing that they
caufe more diftempers than they cure, and deftroy more
lives than they fave. See Thoughts on Hofpitals, by Mr.
Aikin, furgeon, together with a Letter to the Author,
by Dr. Percival,

- perhaps
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perhaps maft, of thofe who die in old age

at Paris, are perfons who have removed
thither from the country, fome to Hofpitals,
and fome to places and fettlements. It is
evident, therefore, that thefe Tables give a
reprefentation of the probabilities of life at
Paris, which, when compared with thofe in
the adjacent country (a), is juft the reverfe
of the truth. Were the children born at
Paris, who die in the country, to be tranf-
ferred to the town regifter; and, on the
contrary, the adults born in the country,
who die at Paris, to be transferred to the
country regifter, there is no reafon to doubt,
but that the probabilities of life at Paris,
would be found as low, in comparifon with
thofe in the country, as the probabilities
of life in London are; or, perhaps, much
lower.—This obfervation is applicable, in
fome degree, to moft other great towns;
and, in. general, on account of the migra-
tions from the country to towns, navies and
armies, we may be fatisfied, that we err on
the fide of defeéf, whenever we judge of
the probabilities of life in the country, from
the numbers dying in the feveral ftages of
life ; and, on the fide of excefs, whenever,

(a) It is for this reafon that thefe Tables, when com-
bined, exhibit juftly 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. Buffen and
Mr. Du Pre, agrees nearly with Dr. Halley’s Table.

n
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in the fame way, we judge of the probabi-
lities of life in sowns. And this, it is ob-
vious, hasa tendency to confirm all that has
been faid in the preceding Eflay, concerning
the pernicious effects of great towns on hu-
- man life.
There are feveral ordonnances and arrets of
council which fix the boundaries of Paris,
and prohibit all new buildings beyond thofe
boundaries.—The reafons of this regulation,
as fet forth in one of thefe arrets, are re-
‘markable; and it will not be improper to
recite them.—¢¢ By the exceflive 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 price of provifions, labour, and
¢¢ manufattures.”—¢ That ground would be
¢¢ covered with buildings which ought to be
¢ cultivated in raifing the neceflary fubfift-
¢« ence for the inhabitants; and thereby ha-
“¢ zard a fcarcity.,”—< The people in the
* neighbouring towns and villages would be
% tempted to come and fix their refidence, in
“¢ the capital, and defert the country,”—
¢ And laftly ; the difficulty of governing fo
¢« great a number of people, would occafion
¢¢ a diforder in the Po/ice, and give an oppore
‘¢ tunity to rogues to commit robberies and
* murders (2).” v
(4) Vid, Police of Frange, p. 130. ,
\ - No
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No one can think overgrown cities greater
-evils than I do. But, yet, I can by no means
approve of this policy. The effet of it muft
be, crouding tegether too many people with-
in the prefcribed boundaries, and renderin
a town more the feat of uncleanlinefs, infec-
tion and difeafe.—The number of houfes in
Paris is reckoned about 28,000 (2), but the
number of inhabitants, (fuppofing a 20th
part to die annually, and the true number of
burials to be 23,000) muft be 460,000; or
about 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 muft be rendered lefs
the means of fhortening human life.

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

1 find, in a Book entitled, Recherches fur la Popula-
tion des Generalités & Auvergne, de Lyom, de Rouen, &c.
by M. MEssance, and printed at Paris in 1766, the
number of houfes at Paris is given 23,565, from a ca-
pitation tax in 1755 ; and the number of families 71,114,
There muft, I fuppofe, be fome deficiencies in this ac-
count; but M, Meffance, by allowing moft extravagantly
(See the Table at the end of this Poftfcript) 8 to a fae
mily, infers from it that the number of inhabitants at
Paris is 568,912.—On very unfatisfatory grounds alfo
he makes the inhabitants of FRANCE to be near 24
millions.  Sufmilch calls them 16 millions. But the re-
turns mentioned in the note, p. 277, determine them to
be a much larger number, and leave little room for con-
troverfy on this fubject,

In
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. In page 282, I have given the annual ze-
dium of births, weddings and burials at Ber-
LIN, from 1755 to 1759.—In 1747, an 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
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 26 to 1.—This proportion.
is higher than could be expe&ted in a town.
fo confiderable; and alfo fo much croud-
ed, as to have, at an average, 16 inhabi-.
tants in every houfe. But an obfervation.
already made, muft be here remembered..
—BEeRLIN, for many years, had been in-
creafing very faft, by a conflux of people
from the furrounding country and provinces.
About the year 1700, the medium of annual-
burials was no more than 1000. In 50 years,,
therefore, it has more than quadrupled it-
felf.—In a city increafing with fuch rapidity,
the ratio of inhabitants to the annual deaths,
muft be greatly above the juft ftandard.—
Were there now, fuch acceflions to LoNDoN-
of deferters from the country, in the begin-
ning of mature life, as would caufe the.
-number of inhabitants to mcreafe at the rate .

of -
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of 10,000 every year, it would in 5o years
be doubled ; and” the proportion of inhabi- -
tants to deaths would rife gradually, ’till it
came to be about one-third greater. BErLIN,
 we have feen, has, in fa&, increafed at double
this rate; and, therefore, the number of in-
habitants dymg annually in it is in reality
very high.
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 ;5 to 553
in moderate towns, from 5% to ++r; and in the
country from s to +%.—The obfervations
and faéts in this Effay, joined to thofe which
will be found in the 4th Effay, and the Sup-
Pplement in the next volume, prove, I think,
that thefe proportions may bemore trulyftated
as follows.—~—Great towns, from % oOr 5% t0 =
or =5. Moderate towns, from 5% to 5%. The’
country, from < or 7%, to vv or zs.—This,
however, muft be underftood with exceptions.
‘There may be moderate towns fo ill fituated,
or whofe inhabitants may be {o crouded to-
gether, as to render the proportion of deaths
in them greater than in the largeft towns:
And, of this, EDINBURGH, If it is not now,
was 30 years ago an example.—There may
be alfo great towns in which, from a fud-
den increafe, this proportion may be lefs
~ than in (mall towns: And of this I have juft
-given an example in BERLIN.~—On the
con=
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contrary ; there may be moderate towns fo.
advantageoufly circumftanced as to be equally
healthy with many country parifbes; and of
this, Chefter feems to be a very fingular, in-
. ftance.. See the Introdu&ion to the Ta-
bles in the next volume.—And there are
~ fome country parifthes fo ill fituated as to
be no lefs unhealthy than great towns; of
which a marthy parith in Swszzerland, de-
fcribed in a letter to Dr. Hor/ley at the end of
the next volume, is an inftance.

Ii
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ESSAY IL

On Mr. De Mo1vre’s Rules for cal-
culating the Values of Joint Lives;
with a Polt{cript, containing a Spe-
cimen of the moft expeditions Me-
thod of calculating the Values of
Single and Joint Lives, according

to any Table of Obﬁarvatiom.

HE calculation of the values of fngle
and joimt lives, from given Tables of
Obfervation, being tedious and troublefome;
Mr. De Moivre has had recourfe to two Ay-
pothefes, which give eafy rules for this pur-
pofe; and which, he thought, correfponded
with fufficient exactnefs to Obfervations.—
The firft of thefe bypothefes is, that the pro-
babilities of life decreafe, as we advance from
childhood to old age, in an aerithmetical pro-
greffon s or in fuch a manner, that the diffe-
rence is always the fame, between the num--
ber of perfons living at the beginning of any
one year, and the number living at the be-
ginning of the next following year.—~The
other bypothefis is; that the probabilities (}f
life
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life decreafe in a geometrical progreflion ; 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 thew, that the real law, ac-
cording to which human life waftes, comes
much nearer to the former Ayporhefis, than
the latter.—In Tables V, VI, and VII, in the
- next volume, it is fo near the former 4ypo-
thefis, that the difference between them in the
middle ftages of life is fcarcely worth re-
garding. According to this Ayporbefss, there-
fore, (accommodated to the Breflaw Table, in
the manner mentioned in the note, page 2.)
Mr. De Moivre calculated the values of fingle
Jives ; and the rules founded upon it for this
purpofe are fo eafy, that an operation which
would otherwife take up much time, rnay
be performed almoft immediately.

By proceedmg on the fame principles, the
values of joint lives might have been calcu-
lated ; but the rules for this purpofe derived
from thefe prmcxples, are far from being
equally eafy in practice. Here, therefore,
Mr. De Morvre quitted his fir/# hypothefis ;
and finding, that the fecond hypothefis af-
forded, in the cafe of jornt lives, rules that
were as eafy, as the rules given by the other
“hypothefis were in the cafe of fingle lives,
he chofe to adopt this Aypothefis ; believing

X 3 at
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at the fame time, that the values of joz'm‘ lives,
' obtained by rules derived from it, would
not deviate much from the truth. But in
this he was greatly miftaken. The values
of two jeint 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 refults which are near a
quarter of the true value too great; and
-about swo-fifths too great, when the value is
Afought in annual payments during the joint
lives. Thefe are errors fo confiderable, that
I think it of particular importance that the
public thould. be informed of thcm, in or-=
der to prevent the inconveniencies and per-
Pplexities they may occafion,

Mr. Simpfon (in the Appendix to his Trea-
tife on the Doéirine of Annuities and Rever-
Jions) has obferved, that Mr. De Moivre's
rules for ﬁndmg the values of joint lives are
wrong: --But I don’t know, that it has been
ever. attended to, that they are /o wrong as I
;h'\ve found them. Mr. Szmq/brzs remarks
point out chiefly the errors in thefe rules,
‘when the values of #bree or more joint lives
_are calculated by them; but, 'ull T was
_forced to.a partxcular examination of this
fubject by fome difliculties into which I
~ found myfelf brought by following Mr. De
Mowre too implicitly, I did not at all fuf-
- ped&t, that any fuch errors as I have men-
- tioned, could arife from thefe rules, when
" the
6
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the values of only fwo joint lives are calcu-
lated by them. Mr.. De Moivre, in confe-
quence of other remarks contained in Mr.
Simpfor’s Appendix, altered, in the 4th edi-
tion of his Treatife, fome of his rules. It
is furprizing he did not fee reafon at the fame
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 be-
tween the values of a given reverfionary an-
nuity, according to the rules to which I
have objected, and the values, according_
to the exat method of deducing them from
Mr. De Morvre’s firf? 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.) is, by the 2d hypothefis,
or problem 2d of Mr. De Moivre's Treatife
on Life-Annuities, 8.964 ; which fubtraced
from 13.196, (the value, by the firft hy-
pothefis, of a fingle life at 40) gives 4.23;
which remainder, multiplied by 30, glvcs
1.126.9, or the value of the reverfion in
a fingle prefent payment. And 126.9, di-
vided by the foregoing value of the joint
lives, is 114. 16; or, the value of the
reverfion in annual payments during the
joint lives.—But the zrue values are /. 101.1

X 4 in
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in a fingle payment, by Queft. I. chap. I.;
and /.10.3, in annual payments, by Queft,
" IV,—The former values, therefore, are a
quarter of the true value too great in the
ingle payment ; and near fwo-fifths 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, (reckoning intereft as before, at 4 per cent.)
68/. in a_fingle payment; and /. 13.5 in an-
nual payments.—But thefe values, according
o the Problem juft quoted, are 91 /. and 21/,
one of which is near a #4ird, and the other
above Aalf the true value too great.

In unequal lives thefe errors may be no lefs
conﬁdera{)le.—Thus ; if the value of the
propofed annuity be required for a life at 70,
after a life at 30 years of age; it will, by
the fame Problem, be /. 26.5, in a_fngle pay-
ment; and / 5.1, in annual payments during
the joint lives. But the zrue values are 17/,
and /. 3.05. ,

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. Simpfon’s
Treatife on the Do&rine of Annuities and Re-
verfions, and explained in note (L) at the end
of the nextvolume.—~Tofave, however,agreat

degl of trouble hereafter, Thave thought proper
o | e
6
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to cglculate Table II at the end of the next
volume, which gives the exa& values ac--
cording to Mr. De Mojvre’s firft hypothefis,”
of two joint lives, for every five years of huw
man life, from 10 to 7a.

This bypotbefis, 1 have obferved, does not
differ much from the Tables of Obfervation
for Breflaw, Northampton and Norwich. Be-
tween the ages of 30 and 40, it gives the va-
* lues of fingle lives almoft the fame with the
BreflawTable. Under 30, it gives them fome-
what /s ; and above 40, fomewhat greaser.
But it ought to be remembered, that wherever
- itdoes this, it gives, at the fame ages, the va-
lues of the jont lives alfo too little or too
great; and that, confequently, the refults
from it, in calculating the values of Rever-
Jions, and of the lngeft of given lives, come
fo much nearer to exa&nefs.

The rules to which I have objected are the
only ones given by Mr. De Moivre, 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-
corret; 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 tew hands) he has given other
rules which come nearer the truth. But
even thefe rules produce errors fo great in
many
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many cafes, (particularly when combined
with the errors of the hypothefis) that it
will be beft never to ufe them.

Poftfcript for the Fourth Edition.

‘.

SINCE the former editions of this work I
have found reafon to be diffatisfied with
Mr. De Moivre's firft as well as his fecond
hypothefis. There is no fituation in which,
in the firtt and laft periods of life, it corre-
fponds to fact; and in fome fituations, par-
ticularly great towns and country parifies,
it does not correfpond fufficiently to fa& in
any periods of life. An infpection of the
Tables of Obfervation in the next volume
will prove this, However ufeful, there-
fore, this hypothefis may be in many cafes,
it would be beflt not to be under any ne-
ceflity of having recourfe to it; and for
this reafon, and al{o to render this work as
complete as I am capable, of making it, I
have, while this edition has been in the
prefs, and with the help of .fome friends,
calculated the Tables in the next volume of"
the values of fingle and joint () lives from
the Northampton regifter of mortality. This

(a) The value of the reverfionary annuity, mentioned
in p. 311, is by thefe Tables 14.83 in annual pa‘yments, R
inftead of 13.5, as there given from the hypothelis.

regiﬁcr



the Values of Sfoint Lives. 318

regifter has been chofen for this purpofe, be-
caufe it gives the mean values of lives be-
tween the higheft and loweft, and is on this
account, and alfo in confequence of the
corre@ions I have made in it, better fitted
for general ufe than any other. I have,
however, retained the Tables of thefe va-
lues according to Mr. De Mosivre's Hypo-
thefis, publithed in the former editions of
this work, becaufe all the examples in the
preceding part of this work have been taken

« from them, and there are fome cafes in which
they may ftill prove of ufe.

The computation of the values of joint
lives correctly from a given Table of Ob-
fervations, is a bufinefs {o tedious and tire-
fome, that it has ftarcely been ever exe-
cuted, except by Mr. Simpfon from the Lon-
don Obfervations ; and as thefe give the va-
Jues of lives among a body of people taken
:in the grofs in one of the worft of all fi-
- tuations, they are by na means fit for com-
. mon ufe.——1I have, therefore, employed a
good deal of attention to find out the moft
eafy and expeditious method of making thefe
calculations ; and I fhall here give the fol-
lowing Specimen of a method (deduced from
 that defcribed’ by Mr. Morgan in his Treatife
on Life-Annuities and Aﬂ%ranccs, chap. 2d,
fe&. 2d, p. 56) which, at the fame time
" that it renders miftakes impofiible, will ex-

pedite
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pedite this work as much as the nature of it
will allow, and render the computation of
the values of any number of joint lives not
more difficult or tedious than the computa-
tion of the values of an equal number of
- fingle lives. '

Let the Table of Obfervations be that for
Northampton, or Table 6th, in the next vo-
lume ; and let the rate of intereft be 4 per
cent. o

Write down on a paper to be always kept
in fight the Logarithms of all the numbers
in the colymn of the living without the In~
dnces.

EXAMPLE FIRST,

.Living atage o—11650—Log™. .066325

1 year 8650 ~— .937016
&ec. &c. &e.
age 81— 4c6 = .608526
82— 346— +539076
83— 289 — 460897
84— 234— -369215
&e. &ec, &ec.
agegr— 34— 531478
92— 24— 380211
93— 16—.  .20411Q
94—  9— 1954242
95—  4— -602059
96 — I-——  .000000

Find



the Values of :7oz'nt Lives. 317
Find the Loganthm of 1/. increafed bx
its intereft for a year, and allo the Logay
rithm of the value of 1/ payable at thc
end of a number of years equal to the dif-
ference between the greateft and leaft ages
in the Table of Obfervations leflened by -
- the difference of age between the joint lives
whofe values are to be calculated.

ExamMPLE SECOND.

Intereft being at 4 per cent. 1/ increafed
by itsaintereft for a year is 1.04; and the
Logarithm of 1.04 is .0170333.

In the Northampton Table of Obfcrvatlom
the greateft age is 96, and the /aff age is o.
The dxﬁ'erence, therefore, is g6; and fup~
pofing the given difference of9 age between
‘the two joint lives to be 10 years, the valge
of 1/. payable at the end of a number of
years equal to the difference between  the
greateft and leaft ages in the Table leflened
by the difference of age between the joint
lives, will be the value of 1/ payablc at
theend of 86 years. Table 1ft, in the next
volume, fhews this value to be .0342872
(reckoning intereft at 4 per cent.) the Loga-
rithm of which number (ftriking out the
Indcx) is .535133.

N. B. The beft way of finding this Lo-
garithm is by multiplying the Logarithm of
1/, with-its intereft for a year by the dif-

ference
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ference between the greateft and leaft ages in-
the Table leflened by the difference of age
between the joint lives, and fubtracting the
produ& from unity. The remainder will
be the Logarithm fought. Thus, in the
prefent example .0170333 multiplied by 86,
gives (without the Index) .464864, which
fubtracted from unity leaves .535136.
Had the given difference of age between
the two joint lives been 15 years, and
the youngeft age in the Table of Obferva-
tions 3, and the oldeft 94, the Logarithm
.0170333, inftead of being multiplied by
86, muft have been multiplied by 7%, -and
the produ& (without the Index) fubtraGed
from unity would have been .705469.

Having made thefe preparations, the cal-
culations muft begin with the oldeft joint
lives, and proceed upwards according to the
following {pecimen.

- Specimen
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OBSERVATION S.

IN the addition of the Logarithms in this
Specimen, the decimal parts only are to be
retained. :

In fubtra®ing them, it is of no confe-
quence whether a Logarlthm is greater or
lefs than that from which it is to be fub-
tracted.

In every column, the numbers in the
lines B, C, D, E, F, G, H, give the va/ue.
The other numbers give the progf.

The fir/} Logarithms in the lines B and C
are always the Logarithms of the numbers
of the living at the oldeft ages in the Table
of Obfervations, which have the given dif-
ference of age; and the following Loga-
rithms are the Logarithms of the numbers
living at the next ages, each one year younger
than the preceding.

The values of the two. joint lives are the
numbers of the Logarithms in H; and the
proof of thefe values confifts in the equality
of the fum of the numbersin L and M in one
column, to the number in M in the following
column. And it fthould be particularly ob-
ferved that this proof anfwers fufficicntly if,
in confequence of placing the numbers in L
and M over one another in any order, a fum
can be made out whofe firft{ix figuresare equal
within- 5 or 6 units to the fucceeding num-

ber
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ber in M. If the proof does not anfwer
within this limit, the calculations have been
too incorrect (2), and it will be neceflary to
examine the numbers not verified by the laft
proof ; namely, the numbers of the two
Logarithms in I and H in the preceding co-
lumn ; the Logarithms in B and Cand D in
the fubfequent column; and the Logarithms
in A, E, F, G, H, I and K in the column
where the proof is found to be deficient.

ExampPLE.

The addition, in the foregoing fpecimen,
of "the firft numbers in L and M to one ano-
“ther, when the frf# figure in M is placed
under the fecond in L, makes 315020, which
is within one unit the fame with 315019,
the fecond number in the line M ; and this
proves the calculations fo far to be fuffi-
ciently corret.——1In like manner ; the ad-
dition of the’zbird numbers in L and M
gives the fourth in M within three units.
But had the addition of the numbers in L and
M given the fubfequent number in M only
within fx units; that is,had it given the num-
ber 287947 or 287935, an incorre&nefs of too
- much confequence muft have infinuated it~

(a) This fuppofes that the values of the joint lives are
to be found to three places of decimals. "Ilhe agreement
of five figures within 4 or 5 units will be fufficient, if the
values are required only to two places of decimals. '

' - fclf,

Vor. 1.
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felf, and it would have been proper to exa-
mine the numbers and Loganthmswﬁ: men-
tioned, in order to detet it.

In calculating the /gff value; that is, the
value when the youngeft of the lives is the
youngeft in the Table (or a life juft born,
according to moft Tables) this proof will
change 1nto a new proof, verifying all the
preceding values. For the Logarithm of 1/

- with its intereft for a year (that is, .01703

when the.intereft is 4 per cent.) fubtradted
from the Logarithm in F, will leave a Lo-
garithm, the number of which will be the
fum of the numbers in L and M in the pre~
ceding column.

This Specimen will be accommodated to
the calculation of the values of gl
lives (2), by ftriking out the Logarithms
in C, and making thofe in D the fame with
thofe in B; and alfo making the firft Loga-
rithmin A, from which all that follow are
deduced, the Logarithm of 14 payable at
the end of a number of years, equal to the
oldeft age in the Table when it begins at
birth, or to the difference between the oldeft

and youngeft when it begins at any age aftcr
birth.

(a) In this cafe, and alfo in calculating the values of
¢qual joint lives, the firft Logarithm in °F (when the
number living at the oldeft age in the Table is 1) will

be nothing; but notwithftanding this, the firft Loga-
rithm in G muft be fubtracted from it juft as if it was

unity, in order to obtain the firft Looanthm in H.

This
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~ This Specimen will be accommodated to
the calculation of the values of any tbree
joint lives, if to the Logarithms in B and
C are added (in order to obtain D) the Lo-
garithms of the numbers living at any other
ages, the difference between which and the
ages in B and C is given; and if, likewife,
the feries of Logarithms in A is deduced
from the Logarithm of the value of 1/
payable at the end of a number of years
equal (if the ages begin at o) to the oldeft
in the Table; or (if they do not begin at o)
to the difference of age between the oldeft
and youngeft in the Table; leflened (in both
cafes) by the difference of age between the
oldeft and youngeft of the three joint lives
whofe values are fought. Thus. Sup-
pofing the given differences between the
ages of the joint lives whofe vajues are to

-~ be calculated to be 5 and 10 years, and the

intereft 4 per cent. and the Table of Obfer-
vations to terminate (as the Nortbampton Ta-
ble does) at g6 years of age, and to begin at
o. The feries of Logarithms to be added
to thofe in B and C in order to obtain D,

will be the Logarithms of the living. at g1
in the firft column, at go in the fecond, at
89 in the third, &c. And the Logarithms
in A will be the fame with thofe in the
Specimen. But had the differences of age
been 10 and 15 years, the Logarithms to
~ be added to thofe in B and C would have
- Y 2 been
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been the Logarithms of the lxvmg at 81, 8o,

. 79> &c. and the firft Logarithm in A would

have been the produét of 81 into .017033
fubtracted from unity or .620302, and the
following Logarithms in, A would have been
.017033 added continually to this’ Loga-
rithm. |

It is hence evident that in this method
computations of the values of any given rwo
or three'or four joint lives are nearly as eafy as
computations of the values of fingle lives ; and
may, after fome practice, be pcrformcd al-
moft as expeditioufly as the numbers can be
written.
- An error in a book of Logarithms may,
if not fufpected, produce infinite perplexity ;
-and therefore, when, after repeating any cal-
culation, the fource of an error cannot be

~-difcovered, it will be right to examine the

Tables from whence the Logarithms have

-beentaken. In general, the order in which
the numbers follow one another will imme-

diately difcover an error of the prefs; butif

-not, a different book of Logarithms fhould

be confulted, and if pofiible, Mr. Gar-
DINER’s, which is fo coxre& as to be almoft

-invaluable.

It may be proper to obferve once more,
that it is very eafy to take from SHERWIN’s

-or GARDINER’s Tables the numbers of . Lo-

garithms, and the Logarithms of numbers
to fix figures; and that if this is done, the
re-

\



the Values of foint Lives. 325

refulting values will be always accurate to at
leaft the #hird place of decimals. But, if
fuch a degree of accuracy is thought need-
lefs, it will be fufficient to take them to five
figures.

The Theorems on which the method of
calculation here explained (exclufive of the
goof) are grounded, will be given in note

at the end of the next volume. Buta
more diftinét inveftigation of thefe Theorems,
and alfo an explanation of the principles on
which the progf is founded, has been given
by Mr. Morgan in his Treatife on Annuities
and Affurances, Chap. IId. Se&. 2d.

The rules for finding, from the values of
two or three joint lives, the values of the
Iorzge]i of any fwo or three lives; and alfo a
very eafy rule for obtaining #early the value
of any. zhree-joint lives from the values of
two joint lives, will be given in the next
volume at the end of the Table, thewing
the values of two joint lives according to the
Nortbampton Obfervations.

Y 3 ESSAY
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ESSAY IL

\

Of the Method of calculatiﬂg" the
Values of Reverfions depena’iﬂg 0%
Survivoerbips. -

L L Queftions relating to the values of

. lives and reverfions, are at prefent of
Rzrticular importance in this kingdom.
uch bufinefs is continually tranfatted in
this way ; and any confiderable errors in the
methods of folving fuch queftions, muft in
time produce very bad confequences.—The
defign of the following obfervations is to
point ont a particular error, into which there
1s danger of falling, in finding the values of
fuch reverfions as depend on furvivorfhips.
In doing this, I fhall, in order to be as plain
as poffible, take the following cafe. * A,
*¢ aged 40, expefts to come to the pofleflion
“ of an eftate, thould he furvive B, aged
¢¢ likewife 40. 1n thefe circumftances he
¢« offers, in order to raife a prefent {fum, to
¢ give fecurity for 4ol per annum, out of
“ the eftate at his death, provided he fhould
. . [} get
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< get into pofleffion; that is, provided he
<¢ fhould furvive B. What is the fum that
¢ ought now to be advanced to him, in
¢ confideration of fuch fecurity, reckoning
- ¢¢ compound intereft at 4 per cent. 2”

Mr. ‘De Moivre’s directions in his Trea-
tife on Annuities, Problems 17th and 20th,
lead us to feek the required {um in this cafe,
by the following procefs.

Find firft, the prefent fum A thould re-
ceive, for the reverfion of 40l. per annum for
ever after his death ; fuppoﬁng it ot depen-
dent on his fuwimg B. * The prefent value
of fuch a reverfion 1s ¢ the (2) value of the
“ life fubtradted from the perpetuity, and
¢ the remainder multiplied by the annual
¢ rent.”—The value of the life is, by Mn
De Moivre's Hypothefis, 13.196. This
fubtracted from 25, the perpetuity, leaves
11.80; which, multiplied by 40, gives
l.472; the value of the fuppofed eftate,
after the life of A. But, as Mr. De Moivre
obferves, 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 poffibility, that a man of 40 years of
age may not furvive another perfon of the
fame age. This chance is an equa/ chance;
and, therefore, half the preceding fum, or

(¢) By Scholium, p. 4, and Problem 26th, p. 293,
of Mr. Simpfon’s SeleC Exercifes.

Y 4 236/.



323‘ Of the Values of Reverfions

" 236/. is the money which fhould be advanced
now on the expeQtation mentioned.

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 fubjets as Mr. De Mosvre appears to
have been mifled by it.—Nothing more is
neceffary 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
“ 40l per annum, to be entered upon at his
.¢¢ death, provided it thould happen é¢fore the
¢¢ death of B, aged likewife 40, What fum
¢¢ fhould now be advanced to him for fuch
¢ a reverfion, intereft bcmg reckoned at 4
€ per cent. 2"

In folving this Problem, agreeably to the
method juft defcribed, we are to find the va-
lue of 40/. per annum, to be entered upon
certainly at the death of A ; and then to mul-
tiply this value by the chance that A fhall
not {urvive 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 fame, whether the condition
of obtaining it is, that he thall die befare, or
that he thall die gffer another perfon. That

1§,
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is, whether it is provided, that a purchafer, if
he fucceeds, fhall get into pofieflion_fooner or
later. The reverfion in the latter cafe muft,
without doubt, be of lefs value than in the

former.

The firft Queftion here prosofed ‘refolves
itfelf into the following general Quettion.

¢« What is the prefent value of a given re~
~ ¢¢ verfionary eftate, to be entered upon after
#¢ the failure of two lives, provided one 7
s¢ particular of them fhould be the lngef
s [ife 2”

Now, the prefent value of an eftate to be
enjoyed for ever, after the failure of the /ong-
¢ff of two lives, is ¢ the value of the bngef
¢« of the two lives, fubtracted from the per-
¢« petuity ; and the remainder multtphed by
¢¢ the annual rent of the eftate.”—The value
of the longeft of two lives is (as is well known)
‘the value of the two joint lives, fubtragted
from the fim of the (2) values of the two
fingle lives. In the prefent cafe, therefore, it
is .82, (the value of two joint lives at the
age of 40 by Mr. De Moivre’s Hypothelis, or
‘by Table IId in the laft leaves of the next
volurne) fybtracted from twice 13.196; (the
. value of 3 fingle life at the fame age) that is,
116.57 year’s purchafe. And this fubtrated

(a) See Mr. De-Msivre on Annuities, Problem IV ;
- or Mr. Simpfon’s Doctrine of Annuities and Reverfions, l"ro-

blem II.
’ 5 " from
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from 25, (the perpetuity) gives 8.43;
which, multiplied by 4o, gives Z337.2,
the value of the given eftate were it cer-
taink to be enjoyed, after the extin&ion of
the longeft of two lives both 40; that is,
_ whether one or other of them failed laft. - But
that A’s life in particular fhould fail laft,
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
¢ prefent value of 4o0/. per ann. for ever, to
‘¢ beentered upon after the extinion of two
¢ joint lives both 40; that is, whenever ¢s-
4¢ ther of them fhall fail ; provided the firft
<¢ that fails thould happen to be A’s life in
- ¢¢ particular ?”"—And the anfwer is found by
fubtra&ing the prefent value of the rwo joint
lives from the perpezuity, and multiplying the
-remainder by £, or by the chance that A in
particular fhall die firft: And this will give
the required value,” /. 303.4 (a). .

In thort. It appears in both thefe cafes, -
that,. according to the firft methodgof folu-
tion, we are to fubtradt from the perpetuity
the value of oze of the fingle lives, when, in
the former cafe, the value of the lngeft of the
two lives, and, in the /latter cafe, the value

(2) I have, tho’ fcarcely neceflary, given a demonftra-
tion of thefe Solutions in note M. at the end of the next
volume.

o of
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of their joint continuance, ought, in reality, to
be fubtracted. I need not fay what prodigi-
ous errors may often arife from hence; and
how unfit fuch a method of folution is for
practice.

Mzs. Simpfon, in p. 322, of his Select Ex-
ercifes, fpeaks on this fubje in the follow-
ing manner.—*¢ I have been very particular
¢ on thefe kinds of Problems; and the more
¢ {o, 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 furvivorthip, (which me-
¢ thod is ufed in my former work, and
« which a celebrated author has largely in-
¢ fifted 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 2 genuine way of
¢ going to work, and that the conclufions
¢ hence dcrxvcd are at beft but near approxi-
¢ mations.”

This excellent mathematician has here ex-
prefled himfelf much too favourably of the
method of folution on which I 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 #bird of the true
value, and in the other a fif¢h: And, it is
obvious, that in cafes where three equal lives
are taken, the errors will be much greater.

. ===lVil.



~

332 Of the Values of Reverfions.
—Mr. Simpfon’s Obfervations in this paflage

are true only, when applied to a different me-
thod ufed by himfelf, in the 28th and fol-
lowing Problems of his Treatife on the Doac-
trine of Annuities and Reverfions. 'This me-
thod is exact when the lives are equal; but,
it gives refults which are too far from the
-truth, when there is any confiderable inequa-
lity between the lives.

It is with relu@ance I have made fome of
‘thefe . remarks. Mr. De Moivre has made
:very important improvements in this branch
of fcience; and the higheft refpect is due to
‘his name and authority. This, however,
‘only renders thefe remarks more neceffary.

In the firft Chapter (Queftions 10th, 11th,
-12th, 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 fubjet of this Eflay.—But Mr. Morgan
has, in his Treatife on Life Affurances, car-
-ried this enquiry much farther.

ESSAY
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ESSAY IV.

Oé/ér‘vatzom on the proper Method of
confiructing Tables for determining
the Rate of human Mortality, the
WNumber of Inbaézmm‘s, and the
Values of Lives in any Town or

Diftri&d, Srom Bills of Mortality in
- which are given, the Numbers dying
annually at all ﬂges.

N every place that juft fupports 1tfclf in
I 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, dying every year, at all ages, from the
beginning 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 ; at zwo years.of age
“and upwards ; at zbree and upwards, and fo

' on;
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on; muft be equal to the numbers that
reach to thofe ages every year; or, which is
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 lefs, they muft sncreafe.—~From
this obfervation it follows, that in a town or
country where there is no increafe or de-
creafe, bills.of mortality which give the
ages at which all die, will thew the exact
number of inhabitants; and alfo the exa&
law, according to which human life waftes in
that town or country. o

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
enother in the order of the fecond column of
‘the sth, 6th, 7th, &c. Tables at the begin-
ning of the next volume. Thefe numbers
- will, it has appeared, be the numbers of the
living at o, 1, 2, 3, &c. years of age; and,
confequently, the fum, diminithed by half
the number living at age o, or by half
the number born annually (4), will be the

whole

(@) This fubtraQlion is neceffary for the following rea- -

fon.—In a Table formed in the manner here dire&ed, 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

3 Sift
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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
probabilities 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

Sir/t 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, it fuppofes to attain to one year of
age juft at the fame time that the former number is born.
And the like is true of every number in the fecond co-
Jumn.—During 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, lefifened

by half the number of annual births. See Effay L. page
241, &c. :

luxury
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luxury and debauchery which generally pre=
vail in. them. They are, therefore, com-
monly kept up by a conftant acceflion of
ftrangers or jettlers, who remove to them
from country parifhes and villages. In thefe
circumftances, in order to End. the true
number of inhabitants, and probabilities of -
life, . from bills of mortality containing an
account of the ages at which all die; it is
neceffary that the proportion of the annual
births to the annual fettlers fhould be known ;
and alfo the period of life at which the latter
remove.—Both thefe particulars may be dif-
‘covered 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 buarials above the
annual births. If there is an sncreafe, it will
be greater than this excefs. If there is a de-
. creafe, it will be Jefs. .

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 20 and
30, is generally above double,” and between
30 and 40, near triple the number of deaths
betwéen 10 and 20: And the true account
of this is, that from the age of 18 or 20, to 35
or 40, there is a confluence of people every
year to London from the country, which oc-

: cafions
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tafions a great increafe in the number of in-
- habitants at thefe ages; and, confequently,
raifes the deaths for all ages above 20, con-
fiderably above their due proportion, when
compared with the number of deaths before
-20.—~This is obfervable in all the bills of
mortality for towns with which I am ac-
quainted, not excepting even the Breflaw
Bills. Dr.-Halley takes notice, that thefe
Bills give the number of deaths, between 10
and 20, too fmall. This he confidered as an
irregularity, owing to chance; and, there-
fore, in forming his Table of Obfervations,
he took the liberty fo far to corre& it, as
to render the proportion of thofe who dje
to the living in this divifion of life, nearly
the fame with the proportion which, he fays,
he had been informed (a) dic annually of the
young lads in Chriff-Church Hofpital. But

the truth is, that this irregularity 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 effect 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

" (a) See Lowthorp’s Abridgment of the Philofophical
Tranfaétions, vol. 1II. p. 670.

Vor. L Z fne-
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medium of births was 1089 (a), and of bu-
rials 1256 (4). This town, therefore, muft
have been all along kept up by a number of
yearly recruits from other places, equal to
about & _feventb 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 fufficiently 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 fcttlements in the places
where they were born, migrate to towns in
~queft of employments.

Having premifed thefe Obfervations, I
fhall next endeavour to explain diftin&ly,
the effe¢t which thefe acceflions to towns
~ muft have, on Tables of Obfervation formed
“from their bills of mortality. This is a

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

(5) It appears from the account in the Philofophical
Tranfaltions, (Abridgment, vol. VII. 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 10 years of
age.—From a Table in Sufmilch’s works, Vol. I. p. 38,
it appears, that, in reality, the greater part of all that
die in this town are children under five years of age.

{ubjet.
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- fubje@& proper to be infifted on, becaufe
miftakes have been committed about it ; and
becaufe alfo, the difcuffion of it is neceflary
to thew, how near to truth the values of
lives come as deduced from fuch Tables.

The following general rule may be given
on this fubject.

If a place has, for a courfe of years, been
maintained in a ftate nearly ftationary, as to
number of inhabitants, by fupplies or recruits
coming in every year, to prevent the decreafe
that would arife from the excefs of the burials
above the births; a Table formed on the prin-
¢ ciple, that the number dying annually, after
¢ every particular age, is equal to the num-
‘¢ ber living at that age,” will give the num-
ber of inhabitants and the. probabilities of
life, too great for all ages preceding that at
which the fupplies ceafe; and after this, it
will give them righs.—If the acceflions are
fo greit as to caule an sncreafe in the place,
fuch a Table will give the number of in-
habitants and the probabilities of life, too
little, after the age at which the acceffions

ceafe (2); and too great, if there is a de-
' " creafe.

" (a) Agreeably to the’® Obfervations; if a place in-
creafes, not in confequence of acceflions from other
places, tut of a conftant excefs of the births above thg
deaths ; a Table, conftruted on the principle I have
mentioned, will give the probabilities of life too low
through the whole extent of lire ; becaufe, in fuch eir-

cumftances, the number of deaths in the fiff ftages of
Z 2 life
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creafe. Before that age it will in or5 cafes
give them too great; but moft confiderably
fo n the former cafe, or when there is an
increafe. :
For example. Let us fuppofc, that 244
of thofe born in a towms, attain annually to
20 years of age; and that 250 more, all
likewife 20 years of age, come into it an-
mlalli from other places; in confequence of
which,
jult maintained in the number of its inha-
bitants, without any fenfible increafe or de-'
creafe. In thefe circumftances, the number of
the living in the town of the age of 20, will
be always 244 natives and 250 fettlers, or
494 in all; and, fince thefe are fuppofed all
to dije in the town, and no more recruits are
fuppofed to come in; 494 will be likewife
the number dying annually at 20 and up-
wards.—In the fame manner; it will ap-
pear on thefe fuppofitions, that the number

of the living, at every age, fubfequent to

20, will be equal to the number dying an-,
nually at that age and above it ; and, con-
fequently, that the number of inhabitants
and the decrements of life, for every fuch
age, will be given exattly by the Table L

lifa muft be too great, in comparifon of the number of
deaths in the latter ftages; and more or lefs fo, as the.
sacreafe is more or lefs rapid. The contrary, in all re-
fpeQs, takes place where there is a decreafe, arifing from.
/ the excels of the deaths above the births.

" have

it has, for a courfe of years, been )
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‘have {uppofed. But for all ages defore 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 number of
the living in the town, at the age of 10}
and the recruits not coming in ’till 20, the
number given by the Bills, as dying be-
tween 10 and 20, will be the true number
dying annually of the living in this divifion
of life. Let this number be 36; and it will
follow, that the Table ought to make the
numbers of the living at the ages between 10
and 20, aferies of decreafing means between
280 and (280 diminithed by 36, or) 244.
But in forming the Table on the principle T
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
a/l the ages under 20.

It is neceflary to add, that fuch a Table
will give the number of inhabitants, and the
probabilities of life, equally wrong before
20, whether the recruits all come in at
20, agreeably 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

Z3 . great
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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
excefs; but lefs confiderably between 20
and that age, than before 20,——For ex-~
ample. If, of the 250 I have fuppofed to
come in at 20, only 150 then come in, and
the reft at 30; the numbers of the living
will be given 100 too high, at every age be-
tween 20 and 30; but, as juft thewn, they
will be given 250 too high at every age be-
fore 20.—In general, therefore, the number
of the living af any particular age, muft be
given by the fuppofed Table, as many too
great as there are annual fettlers affer that
age : And, if thefe fupplies come in at all
ages indifcriminately, during any certain in-
terval of life; the number of inhabitants
and the probabilities of life will be conti-
nually growing lefs and lefs wrong, the
nearer any age is to the end of that interval.
~—Thefe Obfervations 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 moft confiderable, and

| ‘ how

5 i
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how they may be .in a great meafure cor-
rected. |

All this I fhall beg leave to exemplify and
illuftrate a little. further, in the partxcular
cafe of London.

The number of deaths, between the ages
of 10 and 20, is always fo fmall in the Lou-
don Bills, that it feems certain few recruits
come to Lonrdoz under 20; or at leaft not fo
many as before this age are fent out for
education to {chools and univerfities. After
20, great numbers come in ’till 30, and
fome perhaps ’till 40 or 50.—The London
Tables - of Obfervation, therefore, being
formed on the principle I have mentioned,
cannot give the probabilities of life right
'till 40. Between 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 mhabltants in London: much
:toosgreat.

Table XIII. in the next. volume,_ is a
Table formed in the manner I have ex-

_plained, from the London Bills for 10 years,
from 1759 to 1768, and adapted to a 1000
born as a radix. - The fum of the numbers
in the fecond column, diminithed by half"
‘the number born, is -25,757. According
to this Table then, for every 1000 deaths in
Z 4 Lon-
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London, there are 25 times and § that nume
ber of iphabitants; or, in other words, the
expe@ation of a child juft born is 254 ; and
‘the inhgbitants are to the annual burials, as
25 to 1.—But it has appeared, that the nume«
bers in the fecond column being given on the
fuppofition, that all who die in Londox were
born there, muft be toa great; and we
have from hence 3 DEMONSTRATION, that
the probabilities of life are given in the
common Tables of London QObfervations,
too high, for, at leaft, the firft 30 years of
life; and alfo, that the number of inhabi-
tants in London muft be /off than 254, mul-
tiplied by the annual durials.—~The common
Tables, therefore, of Londop Obfervations,
undoubted]y want to be corretted (4); and
the way of doing this, and in general, the
right method of forming genuine Tables of
Obfervation for towns, may be learnt from
the following rule. ' /

¢ From the {fum of all that dje apnually,
‘¢ after any given age, fubtra& the number
~#¢ of annual fettlers gfzer that age; and the

(a) The ingenious and accurate Mr, Simpfon faw thag
it was neceflary to carrek the Lendon Tables, and he has
done it with great judgmeat; but, I think, too imper-
fettly, and without going upon any fixt principles, or
fhewing particularly, how Tables of Obfervation ought
to be formed, and how far in different circumftances, and
atdifferent ages, they are to be depended on,
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s¢ 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 numberof annual fettlers
in a town at every age could be afcertained ;
a perfe¢t Table of Obfervations might be
formed for that town, from Bills of mor-
tality containing an account of the ages at
which all die in it. But no more can be
Jearnt in this inftance from any Bills, than
the whole pumber of annual fertlers, and
the general divifion of life in which they
enter. This, however, may be fufficient to
enable us to form Tables that fhall be to-
lerably exact.—For inftance. Suppofe the
annual deaths in a town which has not in-
creafed or decreafed, to have been for many
years, in the proportion of 4 to 3 to the
ennual birebs. It will hence follow, that 2
of the perfons who die in fuch a town are
Jupplies, or emigrants from other places; and
not natsves:; And the fudden increafe in the
deaths after 20, will alfo thew, agreeably to
what was before obferved, that they enter
after thi§ age. In forming therefore a Ta-
ble for fuch a town, a guarter of all that
die at all ages throughout' the whole 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

.



345 Of the Method of forming

and every age ‘above it, this deduion ié
omitted, or the number of the living at
every fuch age is taken the fame with the
fum of all that die after it, the refult will
be (fuppofing mof of the fupplies to come
in before 30, and a4/l before 40) a Table
exat ’till 20; too high between 20 and
30; but nearly right for fome years before
40; and after 40 exact again.—Such a Ta-
“ble, it is evident, will be the fame with the
Table laft defcribed at all ages above 20;
and different from it only under z0.—It is
evident 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
greater than the truth ; and more or lefs fo,
as the annual recruits enter m general later
or fooner after 20.

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 di¢ in London
are emigrants from the country, and not zna-
tives.—The medium of annual barials for
10 years, from 1759 to 1768, was 22,956
of births 15,710. The excefs is 7246 ; or
-near a third of the burials.—The fame ex-
cefs, during 10 years, before 1750, was
10,500; or, near half the burials. Lon-
don was then decreafing. For 12 or 135

, years
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years before 1769 it was sncreg g This .
excefs; therefore, agreeably to the oregoing
obfervations, was then greater than the num-
ber of annual recruits; and it is now /fs. I
have chofen, however, to fuppofe the num- -
ber of annual recruits to be now no more than
a quarter of the annual burials, in order to al-
~ Jow 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 250 are for-
tlers who come to it after 18 or 20 years of
~age:.And, confequently, in order to obtain
from the Bills a more corret Table than the

13th in the next volume, 250 muft be fub-
tracted 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
-Bills always giving thefe right.—After 2q,
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 too
high.—Such is the 14th Table in the next
volume.—The fum of all the numbers in
the fecond column of this Table, dimi-
nithed by 500, is 20,750, For every 1000
deaths, therefore, in London,, there are, ac-
COrd;ng to this Table, 20,750 living perfons

, in
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in it ; or for every fingle death, 20f inhabi-
- tants. It was before thewn, that the num-
- ber of inhabitants in London could not be fo
great as 25 times # the deaths. It now ap-
rcars, (fince the numbers in the fecond co-
umn of this Table are too high) that the
number of inhabitants in London cannot be
fo great as 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®, the know-
ledge of which I owe to the particular en-
uiry 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 ending in 1768, been 831. They
- are admitted at all ages between feven and
- cleven; and few ftay beyond 16. ‘They
are, therefore, in general, lads between the
ages of eight and 16. They have better
accommodations than it can be fuppofed
children commonly have; and about 300
of them bhave the particular advantage of
being educated in the country. In fuch
circumftances it may be well reckoned that
the proportion of children dying annually,
muft be lefs than the general proportion of
children dying annually at the fame ages
in
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in London (a).—The fa& is, that, for the
laft 30 years, 114 have died annually ; oroze
in 703. ’

According to Table XIV, of all who
completed their 8th year in London, and
who are living at that age and at every in-
termediate age till 16, one in 74 die an-
nually. It follows, therefore, that, accord-
ing to this Table, fuppofing the lads in
Chrifi-Church School all admitted exactly at

(a) Mr. Wales, the prefent mafter of this fchool, has, in
his Enquiry, &c. p. 33, confirmed this account ; adding,
that the number of children in it for #wenty years ending
in 1780, bad been 851, and the average of annual deaths
10}, or one in 83; but that the number of children for
ten years (ending in 31780) had been 894, and the average
of annual deaths only 8.%, or about one in 100}.
From hence Mr. ?Zales infers a great improvement in the
ftate of London with refpeét to healthinefs. But this fad
is by no means a fufficient foundation for fuch a con-
clufion. In numbers fo inconfiderable, an average of
ten years cannot be depended on. Were it, however,
the true average, the reafons above given have a ten-
dency to prove, notwithftanding the centrical fituation of
this {chool, that it muft be too low for Lenden in ge.
neral. If fo many as three-fourths of all that die in
London are natives, the proportion dying annually be-
sween 8 and 16 muft be as high as on« 17 feventy-five ; and
poffibly this is even now lefs than the true proportion.
But it would be unreafonable to take it lefs than the firft

roportion mentioned by Mr. #ales, or one in 83. The
confequence however of ftating it ateven one in go, and
alfo one in a hundred, will be fhewn in the next note;
from which it will appear to be impoffible, without ex-
ceeding all the bounds of credibility, to make the ex-
pedlation of a child juft born in Londen much more than
twenty years,~-Sce rt Effay, notes p. 249, and p. 257.

cight

3
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cight years of age, and none difcharged bes
fore they have completed 16 years of age,
or refided eight years (fuppofitions much
too favourable) only a 74th part ought to
die annually. That Table, therefore, gives
the decrements of life in London at thefe
ages too little, and the humbers of the
living too great: And, if this is true of
thefe ages, it muft be true of all other ages
under 20; and it follows demonttrably, in
conformlty to what was before fhewn, that
more people fettle in London after 20, than
the guarter I have fuppofed ; and that from
20 to 35 or 40, the numbers of the living
are given too great, in proportlon 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 by
- half the whole number of deaths, gives the
expetiation of life, not of achild juit 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
‘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 firft 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
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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 is done in the 15th Table in the next
volume; and this Table may, I fancy, be re-
commended as better adapted to the prefent
ftate of London than any other Table (a).
The values of lives, however, deduced from

(a) Had T, inftead of fubtralting 250 from Table

13th before the age of 20 (agreeably to the directions
in p. 347) fubtralted only 200 (or fuppofed that only a
fifth part of all that die annually in London are emigrants
to it after 20) the refulting Table would have made the
number dying between 8 and 16, one in go; and the ex-
peQation at entrance into London, would have been 22,
and at birth, 19%. Had 166 only been (ubtraéted, or
a 6th part of all that die in London fuppofed to be emi-
grants from the country, the refult would have been a
T'able which would have made one in a 100 die between
8 and 16, and the expedtations juft mentioned 23 and
21;.  Nor will any difference worth regarding arife, if
‘Table 15th in the next volume, inftead of being formed
after 19 from the Bills for ten years ended at 1768, had
been formed from the Bills for the laft ten years, or for
ten years ending in 1780. ‘Table 16th is fuch a Table;
and the obfervations annexed to it will thew how wrong
the ideas are which fome have lately entertained of the im-
proved ftate of London. Some alteration for the better
there muft be ; but the correfpondence between the Ta-
bles of obfervation for whatever period they are formed
from the Bills, demonftrates that it is not confiderable.
The great evils which produce the unhealthfulnefs of
towns are the clofenefs and foulnefs of the air, and the
irregular modes of living., If the former of thefe has
been diminithed in London, the latter may have increafed.
But the truth may be, that the diminution of the former
‘of thefe evils bas not much extended itfelf to the lower
ranks of people in Londen, who form the body of the in-
habjtants. .

it,
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it, are in general nearly the fame with thofe
deduced by Mr. Simpfon, from the Londsm
Bills as they ftood 40 years ago. The main
difference is, that after 52 and in old age,
this Table gives them fomewhat lower than
Mr. Simpfon’s Table.

It has {ufficiently 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 London come to it, thefe values
err certainly on the fide of excefi - And it is
alfo probable, that they exceed the truth in
-all the laft ftages of life (a).

- The

(a) When the former editions of this Treatife were
publifhed, it appcared to me probable, that, in confes
quence of retirements from London in the advanced pe-
riods of life, the Bills gave the probabilities of living id
London after feventy years of age too lw rather than too
bigh. But I am now convinced of the contrary. Thofe
who withdraw from London in advanced life are only a
part of ‘the inhabitants in the higher clafles, themfelves
a fmall part of the whole body of inhabitants ; and they
withdraw, if at all, beforc feventy years of age, and,
therefore, the lofs of them in the Bills can have no ef-
fe& on the proportions of the numbers that die at all ages
after feventy. It has alfo occurred to me, that tho’
the probabilities of living before the age of feventy, as

iven by the Bills, have continued remarkably the fame
%rom 1728 (when the ages were firft included in the Bills)
to the prefent time (as will be thewn in the Obfervations
on the London Tables in the next volume), yet after the
age of 70 there has been a gradual diminution in themj
fo that now, of all who die at 2/l ages, only one in 46

dies at a greater age than §0; whercas at the period juft
: mene
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The number of inhabitants in London may
alfo be learnt from what has been offered,
' more

mentioned, one in 32 died above this age; and of all
who die above 70, only 31 in 2 hundred now die above
80, and 4 in a 100 above go ; whereas, at the fame pe-
tiod, (or 50 years ago) 43 in a hundred ufed to die above
8o, and 11 in a hundred above go. :
. But what has principally determined my judgment in
this inftance is a comparifon of the probabilities of
living in StockHoLM, as deduced from the Stock-
HoLM Bills, with the corre& probabilities as determined
by an actual account taken at three different times of the
number of the inhabitants living at all ages.—This
compdrifon fhews that Bills of mortality for great towns
give the probabilities of living too high at all ages ; and
particularly at the end as well as the beginning of life;
for the proportien of inhabitants bétween 70 and 8o
dying annually at STockHOLM was, according to the
Jurvey, 10 out of 63; and between 80 and go, ten out
of 28; and above go, ten out of 25; whereas, according
to the Bills, thefe proportions are ten out of 100, §5,
and 24 refpetively.
‘The London, I)z{erma, and Berlin Bills give the pro-
babilities of living between 70 and 80, and between 8o
and go, nearly the fame with thefe, as may be learnt
from the T'ables of Obfervations for thefe towns in the -
next volume ; and as at Stackhs/m, they are certainly too
high ; the reafonable conclufion is, that they are fo like-
wife in the other towns: The truth, perhaps, may be,
that more perfons (invited by the conveniencies in towns)
remove into them in old age, than withdraw from them.
No one, probably, will think that the change which I
have mentioned in the London Bills can be owing to a
growing unfavourablenefs of London to the health of old
people.  The following obfervations will fufficiently ae-
count for this faét. ,
Lownpon, after the lofs of a quarter of its inhabitants
by the plague in 1665, and the devaftation of ‘the firg
VOL. Io A a in.
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more nearly than by any method which has
been hitherto taken. It cannot, it has been
fthewn, exceed 20 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 itis not poflible to afcertain, with
exactnefs, the annual deaths. Dr. Braken-
ridge fuppofed thefe omiffions to amount to
2000 annually. Therefult of a very minute
enquiry by Mr. Maitland is, that in the year
1729, they amounted to 3038. But they
are probably now more confiderable than
they ever were (4). Let them be 6000 ; alllld
‘ ' the

in 1666, recovered fo falt as in three or four years to be-
come more populous than it had ever been; and it con-
tinued to increafe till the Revolution in 1688 ; after which
period, and during the reigns of King #illiam and Queen
Anne, it feems, if we may judge from the Bills, to have
flagnated and declined. There muft, therefore, for fome
years after 1666, have been a very extraordinary influx of
people to it ; and they muft have been, for the moft part,
people in the beginning of mature life, who would not
all dic off in lefs than 60 or 70 years, and, therefore,
would, about the year 1728, render London fuller of in-

habitants turned of 80 and go, than it could be at any
other period.

(@) Vid. Preface to a Colle&tion of the Bills of Mor-
tality from 1657 to 1758, p. 4, &c. Since the above
was written the burials, as given in the Bills, have fallen
from 22,688 (the annual average for five years to 1770)
te 20,743, the fame average to 1780. Adding 6000 to
-this

~
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the number of inhabitants (fuppofing the
“burials 29,000) wijll be 601,750 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-
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.—I fhall beg leave to confirm and
illuftraté this, in the particular cafe of the
town of NORTHAMPTON.

In this town, containing four parifhes;
namely, All-Saints, St. Sepulchre’s, St. Giles,
and S¢. 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 (Diflenters included) in the whole
town. And in the parifh of A//-faints, con-
' taining the greateft part of the town, an ac-
count has been kept ever fince 1735, of tlig.
ages at which all have died there.

In 1746, an account was taken of the num-
ber of Aoyfes, and of inbabitants in the town.
‘The number of Aoufes was found to be 1087 ;
and the number of nhabitants §136.—In the
parithes of 4//«Saints and St: Giles, the num-

this laft number, and multiplyirg the total by 203, will
make the prefent number of inhabitants in London
§54,917. But even this computation is too high, as
appears from the note in page 263.

Aaz ber
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ber of male and female heads of families, for-
wants, lodgers, and children, were particularly
diftinguithed.—The beads of families were,
707 males; and. 846 females.——Cbhildren,
males 624 ; females 759.—Servants, males
203; females 280.— Lodgers, males 137;
females 287.—In St. Peter’s, males g9 ; fe-
males 129.—In St. Sepulchre's, adults 638 ;
 children 427. In this parifh the fexes were
not diftinguifhed.

The Chriftenings and Burials in the whole
town for 40 years, from 1741 to 1780, have
been as follows :

Males 3218

Fem. 3108} 6326—Annual medium 158

Chriftened {

' Buried {l;{ﬂ:s 317;2:7; } 7580—Annual medium 189%

In the parith of Al-Saints, from 1735 to
1780, or 46 years,

Chriﬂened{iﬁrs ;;(5);‘; } 4220—Annual medium 91}

Males 2377

Femn. 23”} 4689—Annual medium ro2

Buried {

Of thefe died,

Under 2 years of age — 1529
Between 2and § — 362
Between 5and 10 — 201

Between 10 and 20 — 189
Be-
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Between 20 and 30 — 373
Between 3o and 40 — 329
Between 40 and 50 — 365
-Between 5o and 60 — 384
Between 60 and 70 — 378
Between 70 and 8o — 358
Between 8o and 9o — 199
Between go and 100 — 22
Total 4689

ey

A Table formed from thefe data in the
manner of Table XIII in the next volume;
or, on the fuppofition, that all who die in
Northampton were born there, would give
the expetation of a child juft born 28.83
" years; or, the proportion of the inhabitants
to the annual deaths, as 28.83 to 1. It has
been thewn, that this proportion, in a place
where the burials exceed the births, muft be
greater than the true proportion of the num-
ber of inhabitants to the annual 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 num-
ber of inhabitants was 5136, the annual me-
diam of burials was 197.5 ; which, multi-
plied by 28.83, gives 5693; or a gth part

more than the z7ze number.
A Table formed in the manner of Table
X1V in the next volume, would give the pro-
Aajy . portion
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portion of inhabitants to the annual deaths,
as 26.41 to 1; and this makes the inhabi-
tants 5216, or very nearly the true number.

The VIth Table, in the next volume, is
formed in the fame manner with Table XV,
for London: And this is the genuine Table
of Obfervations for Northampton (a), from
which may be calculated the true probabi-
litics and values of lives in that town,

(a) In the prefent edition of this Treatife the follow-
ing corrections have been made in this Table. Firft.
The Table printed in the former editions having been
formed from the Northampten Bills for 36 years, this
Table is rendered a little more corrc&t in confequence of
being formed from the fame Bills for 46 years.—— Se-
condly. The Bills give the numbers dying annually
between 20 and 30 greater than between 30 and 40;
but this being a circumftance which does not exift in
any other regifter of mortality, and undoubtedly owing
to fome accidental and local caufes, I have made the de-
crements equal between 22 and 40; preferving, however,
the total of dcaths between 20 and 40 the fame that the
Bills give them. Thirdly. The Bills giving only the
totals of deaths under two years of age, and between 2
‘and 5, I have, without changing thefe totals, made the
proportions of deaths for every particular year between 2
and 5, and for every quarter of a year after birth till one
year of age, ihe fame nearly that the CHESTER regifter
makes them. See the Introdu@ion to the colleftion of
Tables in the next volume. :

In confequence of thefe alterations, and alfo of in-
greafing the radix from 1165 to 11650, in order to adjuft
the decrements with greater regularity and precifion, this
Table, in my opinion, gives the mean probabilities and
values of lives at every age with mcre accuracy than any
pther Table now extant.

At



Tuables of Obfervations, &ec. , 359

At NorwicH, Bills of Mortality, of the
fame kind with thofe in London and North-
ampton, have been kept for many years. I
have been favoured with a copy of thefe Bills
for 30 years, from 1740 to 1769. The an-
nual medium of chriffenings, during this pe-
riod, has been 1057 (), of burials 1206.
And from hence, together with the account
of the numbers dying in the feveral decads
of life, after 10, 1 have formed Table VII,
which thews the true probabilities of life in
this town.

The following particulars feem to deferve
notice here.

Firft. Had thefe Tables been formed
from the NorTHAMPTON and NorwicH
Bills, for no longer time than any 1o years
taken together, of the periods I have men-

(a) In this regifter all that dic before baptifm, and
alfo all that are born and die among Quakers, Fews, &c.
are omitted. There are alfo fome other omiffions ; 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, fuppofing
the preoportions of the births to the burials, and of the
numbers dying in the different ftages of life, given right.
—It 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

ears of age, between 2 and 5, and between 5 and 10,
as in other Bills. I have, therefore, in forming the Ta-
ble for NorwicH, fuppofed the proportions of thefe
numbers the fame that I have given them for Nor-
THAMPTON.

1

Aayg tioned ;
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tioned ; they would not have given the values
of lives materially different. Thefe Tables,
therefore, are founded on a fufficient num-
ber of Obfervations; and it appears, that
there is an invariable law which governs
the wafte of human life in thefe towns.—
The fame remark might be made concern-
ing Lonpon (4).

Secondly. An account was taken at
SHREWSBURY, in 1750, of the whole num-
ber of inhabitants; diftinguithing, particu-
larly, the number at the age of 21 and up-
wards.—The former number ‘was 81413
and the latter, §187.—According to a Ta-

(@) Some have entertained a very wrong notion of the
imperfecions in the LoNpon Bills. They do, indeed,
- give the whole number of births and deaths much too lit-
tle ; but the conclufions with refpet to the probabilities
of lifein LoNDpoN, and the proportion of inhabitants dying
annually, depend only on the proportions 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 divi{{on of life more than
" in another: But what decides this point is, that thefe
proportions, as given by the Bills for any ten, or even any
five years, come out ncarly the fame with one another ;
and always very different from the: proportions given'by
other Bills.—T here are no other variations, than fuch as
muft arife from the fluctuations of LoNDON as to in-
creafc” and decreafe; and alfo from fome improvements
in its ftate, which have lately taken place, and parti-
cularly the law lately paffed, ordering all parifh infants
to be nurfed in the country. See the note in page 2573
and the Obfervations on Tahle xvi in the next vo-

lume,
ble
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ble formed for NoRTHAMPTON, in the fame

manner with Table XIV for LonDoN, the

whole number of the living is to the num-

ber of the living at 21 and upwards, as 20,411

to 16,586 ; thatis, as 8141 to §113.—AcC-
cording to a like Table for NorwicH, thefe

numbers are to one another, as 24,500 to

15,680; thatis, as 8141 to 5210.—Thefe
‘Tables, therefore, give the proportion of the
awhole number of inhabitants, to the number
of theliving at 21 and upwards, almoft ex- -
actly the fame with the true proportion, as
it is at SHREWSBURY (@) : And this affords
an additional proof of the reitude of the
principles on which thefe Tables have been
formed. ' - .

But further.—The number of inhabitants,
not reckoning children, in the parifhes of Sz.
Giles and A/l-Saintsy, NORTHAMPTON, was,
in 1746, 2460; and the whole number of in-
habitants in thefe two parifbes was 3843.

(a) The annual medium of births at SHREWsBURY,

.for 7 years, from 1762 to 1768, was 301 ; of burials 329.

1t appears, therefore, thatone in 243 of the inhabitants
die annually. But it fhould be remembered, that in 1766,
the {mall-pox and mealfles increafed very much the mor-
tality in this town ; and [ find alfo, that, fince 1750, a
nurfery for foundlings from LoNDON was eftablithed here ;
and that in 1768 this nutfery 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
ORTHAMPTON ; Or I in 26.41.

See

5
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See p. 356.—In the account I have received,
the particular age at which the limit of child-
hood was fixed in taking this furvey, is not
mentioned ; but there feems reafon to be-
lieve, that it was 21: And, taking this for
granted, the number of inhabitants, not chil-
dren, will come out, (by fuch a Table for
NorTHAMPTON as Table XIV 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 for NoRTHAMPTON, in the manner
of Table XIII, in next volume, it would
have come out only 2176. This remark is
applicable to the Table for Breflaw, formed
by Dr. Halley, compared with the fame Ta-
ble, corrected for all the ages under 20 (),
by the rule, p. 344. The neceflity, there-
fore, of that correttion is verified by falts;
“and it appears, abundantly, that the Tables I

{a) 1 have given Dr. Halley’s Table in the Appendix
juft as he framed it. A corretion of it might be made
from the proportion of births to burials, mentioned p. 338,
And it wou'd then appear, that a 25th part of the inha-
bitants at Breflaw die annually ; and that half the num-
ber born dic there under fix, as well asat Norwich. This
‘T'able, as we now have it, makes half live to 16; but
the account mentioned in the note, page 338, ihews 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 parithes of Al-Saints and §t. Giles, in
NURTHAMPTON, 2230. It gives, therefore, thefe num-
bers wrong ; w‘lereas, as oblerved above, a correfted.
Table would give them true.

have
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have given for NorTHAMPTON and NOR-
wicH 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 NopTH-
AMPTON, Sewer 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 corre¢ted BREs-
raw Table. It appears, therefore, agree-
ably to what might have been expected, that
NorTHAMPTON, being a fmall town com-

ared with BResLAw and Norwics, 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,

Further. It ought to be noted, that
thefe Tables prove the decrements of life be-
tween 25 and 75, in moderate towns, to be
nearly equal. At NORTHAMPTON it ap-
pears that, of a given number of perfons
alive at 20, the fame number die every year
’till 78, without any confiderable interrup~
tion, except between the ages of 30 and
40.—A like uniform decreafe in the probi-~
bilities of life appears in the BRresLaw
and Norwicyg Tables; but not fo remark-
ably. It was this circumftance in the BREs-
rAw Table, that led Mr. De Morvre to the
/_yj)at‘bgﬁs, defcnbed in p. 2, 'and fo often

3 men-
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mentioned in this work.—It gives the va-
lues of lives in the middle ftages nearly the
fame that they are by thefe three Tables;
but it is far from being applicable with fuf-
ficient corre@nefs to the valuation of lives
before 25 or after 75 years of age () ; nor
does it at all correfpond to the law which
governs the wafte of human life in great
towns, and in country parifthes and villages.
This will appear immediately from infpect-
ing the Tables in the next volume. I will
here only compare the expectations of life by
it with the expeffations at the fame ages in
Londen, and in a country parith, where the
exa&eft obfervations have been made. I
mean, in the parith of HoLy-CRross near
Shrewfbury (5), mentioned in the firlt Effay,

page 267.
' Expec-

(a) Having in the three former editions of this work
given cxamp%es from this hypothefis, and the Tables
founded upon it and printed at the end of the next vo-
Jume, | have been obliged to continue them in this edi-
tion'; but the truth is, that it does not in any part of life
give fuch corre€t values, particularly of joint lives, as
are neceflary in fome cafss.  And it is this, together with
the other reafons mentioned here, and in the Poftfcript to
the fecond Eflay, that has induced me to employ a good
deal of time in calculating the Tables of the values of
lives from real obfervations, which will be found in the

next volume.

(5) The regifter of this parith, with a Table of the
probabilities and expectations of lives deduced from it,
will be given among the Tables in the next volume.

The
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ExpecTATIONS of LIFE in LONDON af

By Hypothefis.  Holy-Crofs.

Age 10 34.8 38 ——— 3
20 —— 28.9 — 33 — 38.66
30 23.6 28 — 32.66
40 ——19.6 23 26.40
50 16.0 18 20.40
60 12.4 13 ——— 14.86
70 8.0 — 8 10.00

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.

The expe&ation of a child juft born here is 33.9.——
At NorTHAMPTON it is 254, At NORWICH, 235
InLonpoN, 18.—In this parith, 1 in 11 dies at80, and
upwards. In NorTHAMPTON; 1 in 22. In Nor-
WICH; I'in27. In LoNpon; 1in 60. See Effay I.
p. 280.

I will add, that the probabilities of life here appear to
be much the {ame with the probabilities of life amon
the minifters and profeflors in ScoTrLaND.—Thisis a faé%
of fome confequence ; and, thercfore, I fhall give a brief .
account of it. .

The mean age at which the minifters and profeflors
enter into benefices and profeflorfhips in Scotland, is reck-
oned to be 27. Their number is g74. The eftablifh-
nient among them for providing for their widows begun
on the 25th of March 1744 ; from which time to Novem-
ber 22, 1779, 1037 have died: That is; 29 annually;
or 1 in 333. The expecation, therefore, of a life among
them, at the age of 27, is 33.6; which is nearly the
fame with the expeciation of a life of the {ame age in ti{n}c:

- pari



366 Of the Method of forting

it. I mean; ° the difference between thé
¢ probabilities of life among males and fe<
“ nales, in favour of the latter.”

From the account in p. 356, it appears,
that at NorTHAMPTON, tho more males

parith of Holy-Crofs; and 3} years more, than the ex-
-pectation of the fame age by Tables V, VI, and VII, in
the next volume.—Now, the expeftation at a given age,
being compofed of all the probabilities of life trom that
age to the extremity of life; there arifes from hence
reafon for concluding, that the probabilities of life
among the minifters in Scotland, cannot differ much in
any part of life from thofe in this parith.—But there is
another fat that confirms this obfervation.

The annual average of weddings among the minifters
and profeffors in ScoTLAND, for 35 years ending in
1779, has been” 0. The average of married perfons
among them, for 17 years ending in 1767, had been
667. This number, divided by 30, gives*22, the ex-
peclation of marriage among them ; which is above 3

ears more than the cxpeciation of marriage would be, by

r. Halley’s Table, on the fuppolfition, that all mar-
riages may be juftly confidered as commencing, one
with another, fo early as the age of 30.—The expectation
of two equal joint lives is to the expeciation of a fingle life
of the fame age, as 2 to 3, by note (K) at the end of
the next volume. It follows, therefore, that among the
minifters in Scotland, the expetiation of a fingle life at 30
cannot be lefs than 33. Moft probably it is more; on
account of the later commencement of marriage in the
fituation of the Scozch minifters.—I reckon alfo, that 27
muft be lefs than the mean age at which they enter their
benefices and profeflorfhips ; meaning by it, not the age
on each fide of which equal numbers enter, but the age
at which the excefs of the interval of time taken to enter
on one fide, is juft fuch as to compenfate the greater num-
bers who enter on the other fide. See the conclufion of
note (F) in the next volume.

are
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are born than females, and nearly the fame
number die; yet the number of living fe-
males is greater than the number of males,
in the proportion of 2301 to 1770, or 39
to 30. This cannot be accounted for with-
out fuppofing, that males are more fhort-
lived than jfemales.—One obvious reafon of
this fa& is, that males are more fubjet to-
untimely deaths by accidents of various
kinds; and alfo, in general, more addited
to the excefles and irregularities which
fhorten life. But this is by no means the
only reafon. For it thould be obferved, that
at NoRTHAMPTON the number of female
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 chi/-
dren.—But this, together with the greater
mortality in general of males at all ages,
will more particularly appear from the fol-
lowing recital of falts.

In the parith of Holy-Crofs, Sclop, the
ingenious Vicar, Mr. Gorfuch, in 1760,
and again in 1770, took the number of
male and female inhabitants turned of
8o. In 1760, the number of females
turned of this age, was 13; of males, 2. .
In 1770, thefe numbers were, females,
11; males, 6. And for 10 years to 1770,
eleven out of 365 had died between the

ages
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ages of 85 and 102; and they were all fes
“males (a). , ’

At BERLIN, it appeared, from the accu-
rate account which was taken of the inhabi-
tants in 1747, and which has been men-
tioned in p. 301, that the number of fe-
male citizens exceeded the number of male
citizens, in the proportion of 459 to 391:
And yet, out of this fmaller number of
males, more had died for 20 years pre-
-ceding 1751, in the proportion of 19 to

17 (4)- ,
At EDINBURGH, in 1743, the number of
Jemales was to the number of males, as 4 to

35 (See Effay I. p. 291) but the females that

(a) For 20 years, from 1760 to 1780, eleven out of
966 had died above qo in this parith ; and they were all
females. See the Regifter of this parith to 1780, among
the collettion of T'ables in the next volume.

From an accurate furvey of the parith of Skelton, in
Yorkfhire, tiken in 1777, under the direction of Dr. Bi/-
Jety it appeared that 39 (that is, an 18th part) were 75
and upwards, 25 of whom were females, and only 14
males.’

According to an enumeration in 1762, a hundred and
five parifthes and villages in the generality of Rowen in
France, confifted of 15943 families, and 60552 inhabi-
tants, 6812 of whom were girls and g670 boys, under
the age of fourteen.

(8) Vid. Sufmileh, 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 17350.

died
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died annually, from 1749 to 1758, were to
the males, in no higher proportion than 33
to 3. Before 1749, the Bills gave the to-
tals of burials, 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 HoLrLAND, informs us,
that from the Tables of affignable Annuities
for lives in HoLLAND, which had heen kept
there for 125 years, wherein the ages of
the perfons dying are truly entered; it
appears, that females have, in all acci-
dents of age, lived about 3 or 4 years
longer than the fame number of males.
See Philofophical Tranfactions abridged, Vol.
IX. p. 326.

In Volume the 7th of the Philsfephical
Tranfactions abridged, Part IV. p. 46, &c.
there is an account of the nurmbers of male
and _female ftill-born children and chryfoms,
and of boys and girls under 10, of mar-
ried men and married women, and of wi-
dows and widowers, who died for a courfe
of years at Vienna, Breflaw, Drefden, Leipfic,
Ratifbon, and fome other towns in GER=~
MANY.

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

Voui. L. Bb pro-
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proportion of boys and girls (¢) that die is
8 to 75 and that, in particular, the fill-born
and chryfom males, are to the ftill-born and
chryfom females, as 3 to 2. '

In thefe accounts it appears alfo, that of
2370 married perfons who had died in thefe
towns (4), 4336 were married men, and but
2934 married wonien ; that is, three married
men died to two married women.—In all Po-
MERANIA, during g years, from 1748 to
1756, there died 13556 married men, and
10,007 married women ; that is, nearly 15
to 11.  Sufinilch, Gottliche Ordnung, vol. i.
Tables, p. 97. The fcheme for making
provifion for the widows and orphans of the
minifters in ScoTraND, has obliged them
to keép an account of the number of wed-
dings among them, and the number of wi-
dows left annually ; and it appears, from the
reports of the truffees for carrying this {cheme
into execution, that tlie annual medium of
weddings is 30.  And the annual medium of
widows, who have come upon the fcherne for

(a) In the accounts from Breflaw it is particularly
mentioned, that by boys and gir/s are meant children to
10 years of age, of whom; for 8 years from 1717 to 1725,
Jfeven males died to_fix females, exclufively of the fill-born
and chryfoms. ‘

© (5) 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.
: 35 years,
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35 years, is 19+s. Of 30 marriages then
contraGted annually, 19+s become extinct
by the deaths. of bufbands; and not 11 by
the deaths of wsves., That is; among the
- minifters and proféffors in ScoTLAND, I9
married men die to 11 married women. It
appears, therefore, that there is the chance
of more than 7 to 4, that the woman f{hall
‘be the furvivor of a marriage, and not the
‘man. In order to account for this by the
difference of age between men and their
wives, this diﬂ%rencc ought to be at leaft
13 or 14 years. That is; fuppofing the -
mean age at which women marry to be 23,
the mean age at which men marry ought to
be 36 or 37. But this feems to exceed the
bounds of.credibility ; and, therefore, very
probably, the greater mortality of males muft
operate in this cafe.

It is further obfervable in the accounts
from Germany, to which I have referred,
that the number of widows dying annually,
is four times the number of widowers (a);

o and,

{(a) In Drefden alone, the number of widsws who died,
in four years, was §84. The number of widowers, 149.
That is; 4 to 1.—At WITTENBERG, during 11 years,
98 widowers died, and 376 widows.—At GoTHA, during
20 years, 210 widowers and 760 widows. Sufmilch’s Got-
tliche Ordnung, Vol. 1. p. 273.—In the country, on ac-
count of alefs difference between the ages of hufbands
and wives and more early marriages, the deaths of widow-
¢rs apd widows come nearer to one another ; for in Po-

Bb2 MERANIA,
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and, as wrdows are certainly, one with ang-
ther, feveral years younger than widowers ;
it may be concluded from hence, that the
number of the former in fif; together-could
not be lefs than five times the latter.—Fhis
fa& is likewife confirmed, by the obferva-
tions which have been made among the mi-
nifters in Scotlqnd. 'The number of widows
in life, derived from the whole body of mi-
nifters and profeflors, cannot be much thort
of 400 ; but the number of widswers among
them has, one year with another, been
fcarcely go; that is, not fo much asa guar-
zer of the number ‘of widows.—It may be
eafily feen, and it would not be difficult to
demonftrate, that neither the greater num-
ber of perfons left widows, nor any pro-
bable fuppofition 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 fa&
well eftablifhed : And it follows from it, that:
in order to calculate the values of Life-An~

MERANIA, during the g years mentioned in p. 370, the
widowers that died were 411, the widows 15533 or 2to 5.
—At CHESTER, during’g years, from 1772 to 1779, the
number of widswers who died was 157 ; of widows 390.
—The number of widowers in the town /n 1774 was.
258 ; of widows 736.—At Warrington, during 7 years,
from 1773 to 1779, feventy-nine widowers: died, and
I55 widows. See the Introduction to the Tables in the
pext volume, "t ot T

% -nuilieg

g
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nuities and Reverfions with exaltnefs, there
ought to be diftin& Tables of the Probabili-
ties of life for males and females. All that ig
neceflary to obtain the proper daza 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 improvement would be ren-
dered more complete by diftinguithing the
males that die under the denominations of
boys, married men, widowers and batchelors;
and the females under the denominations of
girls, married women, widows, and vir-

ins (). P
& It has been obferved, that-fe author of
paturé has provided, that more males thould

(a) Since the former editions of this work, Regifters
of mortality on the plan propofed here and in the two
following pages, have been eftablithed at Chefler under
the direction of Dr. Haygarth ; at Warrington, under the
dire&ion of Mr. Aikiny and at Eccles near Manchefler,
under the diretion of Dr. Percival. The two firft of
thefe Regifters (abftracts of which will be found in the
next volume) have furnithed already data nearly fufficient
for forming diftin& Tables of the values of lives among
males and females ; and they confirm what has been here
obferved concerning the longer duration of human life
among females. But the beft information on this fubje&
has been given by the Obfervations in SWEDEN, which
came to my knowledge fince the laft publication of this
Treatife, and which have helped me not a little to im-
prove the prefent edition of it, as may be feen in the next
volume. :

For more falts relating to the longer duration of life
among females, fee page 126 and 127 of this volume, and -
the Supplement in the next volume,

be
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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
neceflary, that more of them fhould be
produced, 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-
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. Lawton, 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.—It 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 progrefs of popu-
lation in the kingdom. The trouble of keep-
ing them would be trifling ; butthe inftruc-

(@) More will be faid on this fubject i;l the Supplement
in the next volume, ‘ . ’

tion
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tion derived from them (2), would be- very
important.—I have already propofed one im-
provement of fuch accounts. I willadd, that
they would be ftill more ufeful, did they give
the ages of the dead after 10, within periods
of five inftead of zen years.—Diuring every
~period fo fhort as ffve years, the decrements
of life may, in conftruting Tables, be fafely
taken to be wniform. But this cannot be
equally depended on, in periods fo long as
ten years. _

There is yet another improvement of thefe
accounts, which I fhall take this opportunity
to mention. They thould contain not orly
a lift of the diftempers of which all die, like-
that in the London Bills ; but they (hould fpe-
cify particularly the numbers dying of thefe
diftempers, in the feveral divifions of life.
Accurate regifters of mortality kept in this
manner .in all parts of the kingdom, and
compared with records of the feafons, and of
the weather, and with the particular circum-
ftances which difcriminatedifferent fituations,
might contribute, more than can be eafily
imagined, to the increafe of phyfical know-
ledge.—But to proceed no tarther in thefe
Obfervations; I fhall now beg leave to fhut
up this Efflay with the following general re-
fle¢tion. :

(2) See Effay L. p. 286, 287. '
' ’ I have
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I have reprefented particularly the great
difference between the dutation of human
life in towns and in country parithes; and
from the fa@s 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 f7/# ftages of
life, and the more in its /gff ftages. The
lower animals (except fuch (a) as have been
taken under human management) feem in
general to enjoy the full period of exiftence
allotted them, and to die chicefly of old age:
* And were any obfervations to be made among
favages, perhaps the fame would be found to
be true of them.—DEA TH 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

. (a) Calves are the only anim:ls 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 refpecls in
the fame manner ; it is probable, that more of them die
foon after being born, than of all the other fpecies of
animals, which we fee in the fame circumftances. See
the Comparative View of the State and Faculties of Man with
thofé of the Animal World, p.23.—It is, indeed, melan-
choly to think of the havock made among the human
‘fpecies by the unnatural cuffoms as well as the vices which
prevail in polithed focieties. 1 have no doubt, but that
the cuftom, in particular, of committing infants, as foon
as born, to the care of foffer-mothers, deftroys more lives
than the fword, famine, and peftilence put together.

1t
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it was defigned to be. 'The greateft part of
that black catalogue of diféeafes which ravage
human life, is the off-fpring of the tender-
nefs, theluxury, and the corruptions intro-
duced by the vices and falfe refinements of
civil fociety (4). That delicacy which is
injured by every breath of air, and that rot-
tennefs of conftitution which is the effect of
indolence, intemperance and debauchery,
were never intended by the Author of Na-
ture ; and it is impofiible, that they fhould
not lay the foundation of numberlefs fuffer-
ings, and terminate in premature and mifer-
able 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 punith. The wicked fball not

(a) 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. 51.—And, concerning that
lofs of all our higher powers which fo often attends the de-
cline of life, and which is fo humiliating to human pride,
he obferves, that it exhibits a fcene fingular in nature,
and that there is the greateft reafon to- believe, that it
proceeds from adventitious caufes, and would not take
place among us if we led natural lives, p. 62.

Vovr. I. Cec live
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five out. half their days. Criminal excefles
embittter and cut fhort -our prefent lives;
and the higheft authority has taught us to
expe, that they will not only kill the
body, butthe fou/; and deprive of ETERNAL
LIFE. . R v

r "

END OF VOL. L
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