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XVL. Obfervations on the Expeations of
Lives, the Increafe of Mankind, the In-
Jluence of great Towns on Population, and
particularly the State of London with
refpect to Healthfulnefs and Number of
Inbabitants. In a Letter from Mr.

Richard Price, #. R. §. ?0 Benjamin
Franklin, E/g; LL.D. ard F.R.S.

DeARr SiR,

Read April 27 and " BE G leave to fubmit to your pe-

Mzy 4, 1769. I rufal the following obfervations. If
you think them of any importance, I fhall be
obliged to you for communicating them to the
Royal Society. You will find that the chief fubjeét
of them is the prefent ftate of the city of London,
with refpe€t to healthfulnefS and number of inha-
bitants, as far as it can be colleGted from the bills
of mortality, This is a fubje® that has been con-
fidered by others; but the proper method of calcu-
lating from the bills has not, I think; been fuffici-
ently explained.

No competent judgment can be formed of the

following obfervations, without a clear notion of what
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the writers on Life Annuities and Reverfions havs
called the Expectation of Life. Perhaps this is not
in common properly underftood; and Mr. De
Moivre’s manner of exprefling himfelf about it is
very liable to be miftaken.

The moft obvious fenfe of the expecZation of a
given life is, ¢ That particular number of years
«¢ which a life of a given age has an equal chance
« of enjoying.” This is properly the time that a
perfon may reafonably expeé? to live ; for the chances
againf? his living longer are greater than thofe for it ;
and, therefore, he cannot entertain an expeiation of
living longer, confiftently with probability. This
period does not coincide with what the writers on
Annuities call the expefiation of life, except on the
fuppofition of an uniform decreafe in the probabilities
of life, as Mr. Simpfon has obferved in his Scké?
Exercifes, p. 27 3. It is neceffary to add, that, even
on this fuppofition, it does not coincide with what is
called the expectation of life in any cafe of joint lives.
Thus, two joint lives of 40 have an even chance, ac-
cording to Mr. De Moivre’s hypothefis *, of conti~

# Mr., De Moivre’s hypothefis, here referred to, fup-
pofes (as is well known to thofe who have ftudied the fub-
je& of Life Annuities} an equal decrement of human life
through all its ftages. That is, it fuppofes that out of any
given pumber alive at a given age, the fame number will die
every year till they are all dead. Thus; 86 Mr. De Moivre
makes the utmoft probable extent of life. The number of years
which any given life wants of 86 he calls the complement of
that life. 56, therefore, is the complement of 30; and fup-
pofing 56 perfons alive at this age, one will die every year till,
in 56 years, they will be all dead. The like will happen to 46
at 40, to 36 at 50, and fo on, for all other ages. 'Thisis an

nuing
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nuing together only 13 years. But the expefation
of two equal joint lives being (according to the fame
hypothefis) always a #bird of the common complement,
it is in this cafe 152 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 conti-
 nuance of any given fingle, joint, or furviving lives,
¢ according 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 {ure of enjoying, thofe who live or furvive deyond
that period, enjoying as much more time in proportion
to their number, as thofe who fal/ fbort of it enjoy
lefs. 'Thus, Suppofing 46 perfons alive, all 40 years
of age, and that, according to Mr. De Moivre’s by-
pothefis, 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 them had
lived 23 years, and then died ; fo that, fuppofing no
intereft of money, there would be no difference in va-
lue between annuities payable for life to every fingle
perfon in fuch a fet, and equal annuities payable to
another equal fet of perfons of the fame common
age, fuppofed to be all fure of living juft 23 years and

10 more.

excellent hypothefis, It eafes exceedingly the labour of calcu-
lating the values of lives, It is remarkably agreeable to Dr.
Halley’s Table of Obfervations ; and, as far as it implies an
cqual decrement of life, is, in a great meafure, confirmed by

other Tables.
N 2 In
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In like manner; the zbird of 46 years, or 15 years
and 4 months, is the expeifation of two joint lives
both 40 ; and this is alfo the expectation of the fur-
vivor. That is; fuppofing a fet of marriages be-
tween perfons all 40, they will, one with another,
laft juft this time, and the furvivors will laft the
fame time ; and annuities payable during the conti-
nuance of fuch marriages would, fuppofing no inter-
eft of money, be of exaltly the fame value with an-
nuities to begin at the extintion 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 expecZation of
life in the firft of the fenfes now explained, when, by
Mr. Simpfon and Mr, De Moivre, it is called, the num-
ber of years which, upon an equality of chance, a perfon
may expelt to enjoys or, the time which a perfon of a
given age may juflly expect to continue in being ; and,
in the laft fenfe, when it is called, tbe fbare of life duc
%0 a perfon*. But, as in reality it is always ufed in
the laft of thefe fenfes, the former language fhould
not be applied to it: and it isin this laft fenfe that it
coincides with the fums of the prefent probabilities that
any given fingle or joint lives fhall attain to the end
of the 1ft, 2d, 3d, &ec. moments from this time to the
end of their poffible exiftence; or, in the cafe of
furvivorfhips, with the fum of the probabilities that.

* See Mr. De Moivre on Annuities, p. 65, &c. 4th edition,
and Mr, Simpfon’s Sele&t Exercifes, p.255, 273.
there
X
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there fhall be a furvivor at the end of the 1ft, 2d,
3d, &c. moments, from this time to the end of the
poflible exiftence of furvivorthip. This coincidence
every one converfant in thefe fubjects muft fee, upon
reflecting, that both thefe fenfes give the true prefent
value of a life-annuity fecured by land, without
intereit of money *

* The fum of the probabilitics that any given lives will attain
to the end of the 1ft, 2d, 3d, &c. years from the prefent time to

the utmoft extremity of lite (for inftance, 43 4 24 4 243 &c.

T

to .}, = 22} for lives of 40, by the bypathefis) may be called
their expeftation, or the number of payments due to them, as
yearly annuitants. The {um of the probabilities that they will at-
tain to the end of the 1ft, 2d, 3d, &c. half years (or, in the par-
ticular cafe fpecified, 22 + 33 + 2t 33 &eo = balf
years, or 22} years) is their expeftation as balf yearly annuitants.
And the fums juft mentioned of the probabilities of their attain-
ing to the end of the 1ft, 2d, 33, &c. moments (equal in the fame
particular cafe to 23 years) is properly their expeilation of life,
or their expedlation as annuitants fecured by land.

Mr. De Moivre has concealed the demonftrations of the
rules he has given for finding thefe expecZations of life, and only
intimated, in general, that he difcovered them by acalculation
deduced from the method of fluxions, p. 66, of his Treatife on
Annuities, It will, perbaps, be agreeable to fome to fee how
eafily they are deduced in this method upon the hypothefis of an
equal decrement of life.

Let x ftand for a moment of time and » the complement of any

affigned life. ‘Then ":”-f, 22 IR cowill betheprefint
probabilities of its continuing to the end of the 1ft, 2d, 3d, &c.

n—X e . . .
moments ; and — the probability of its continuing to the end

of x time. -—?—x x# will therefore be the fluxion of the fum of

the probabilities, or of an area reprefenting this fum, whofe

This
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"This period in joint lives, 1 have obferved, is never

. Ne—X . .
erdinates are — and axis x, The fluent of this expreflion,

A, . . .
or x— — is the fum itfelf for the time x; and this, when x=wx,

becomes 27, and gives the expei?ation of the affigned life, cr the
fum of all the probabilities juft mentioned for its whole pofible

2
. . N il s
duration,.—In like manner : Since —~ is the probability that
”n

Ce . . . a—xt .
two equal joint lives will continue x time —-—;x x & will be the
n
Sluxion of the fum of the probabilities.  The fuent is

X x3 . . 7 )
¥——+ T which when 7 =« is 5 the expeQation of two

.. . . . n—x 2x .
equal joint lives. Again : Since — X s the proba-
bility that there will be a furvivor of two equal joint lives at the

. Nn——Xx 2x . . N
end of x time, T X X# will be the fuxion of the fum of

- x*  2x%
the probabilities ; and the fluent, or v T e s (when x=n)

2.n, or the expeciation of furvivorthip between two equal lives,

which therefore appears to be equal to the expedtation of their

joint continuance. The expeftation of two unegual joint lives
. .om_m® .

found in the fame way is —— 6> ™ being the complement of

the oldeft life, and # the complement of the youngelt. The whole
ml
;’;.
2
of furvivorfhip on the part of the oldeft is, -21—” . and the ex-
b
%

pe&tation cn the part of the youngett is, —:— —_ -’:— + B”i; Ie is

o . o.onm P
expectation of furvivorfhip is ;71 The expedtation

eafy to apply this inveftigation to any number of joint lives, and

to all cafes of furvivorfhip,

I have above endeavoured to fhew diftinétly how the expea-
tions of fingle lives may be found, agreeably to any Table of Ob-
{ervations, without having recourfe to any principles, except fuch

as are plain and common.
the
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the fame with the period which they have an equal
hance of enjoying ; and in fingle lives, I have ob-
ferved, 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 ac-
celerated in the laft ftages of life, the former period,

in fingle lives, will be Te ofs than the latter; if retarded,
it will be greater.

It is neceflary to add, that the number exprefling
the former period, multiplied by the number of
fingle or joint lives whofe expe&ation it is added
annually to a fociety or town, gives the whole num-
ber living together, to which fuch an annual addition
would in time grow. Thus; fince 19, or the third
of 57, is the expecation of two joint lives whofe
common age is 29, or common complement 57,
twenty marriages every year between perfons of this
age would, in 57 years, grow to 20 times 19, or 380
marriages always exifting together. The number of
Jurvivors alfo arifing from thefe marriages, and always
living together, would, in twice 57 years, increafe to
the fame number. And, fince the expectation of a
Gingle life is always half its complement, in 57 years
likewife 20 fingle perfons aged 29, added annually to
a town, would increafe to 20 times 28.5 or §70;
and when arrived at this number, the deaths every
year will juft equal the acceffions, and no further in-
creafe be poffible.

It appears from hence, that the particular propor-
tion that becomes extin& every year, out of the whole
number conftantly exifting together of fingle or
joint lives, muft, wherever this number undergoes no

variation,
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variation, be exallly the fame with the expeifation
of thofe lives at the time when their exiftence com-
menced. Thus; was it found thata 1gth part of
all the marriages among any body of men, whofe
numbers do not vary, are diflolved every year by the
deaths of either the hufband or wife, it would ap-
pear that 19 was, at the time they were contracted,
the expeéiation of thefe marriages. In like manner;
was it found in a fociety, limited to a fixed number
of members, that a 28th part dies annually out
of the whole number of members, it would appear
that 28 was their common expe&ation of life at the
time they entered. So likewife; were it found in
any town or diftri&, where the number of births and
burials are equal, that a 2oth or 30th part of the in-
habitants die annually, it would appear that 20 or
30 was the expecfation of a child juft born in that
town or diftri¢t. Thefe expefations, therefore, for
all fingle lives, are eafily found by a Table of Obferva-
tions, thewing the number that die annually at all
ages, out of a given number alive at thofe ages;
and the general rule for this purpofe is « to divide
¢« the fum of all the living in the Table at‘the age
« whofe expetation is required, and at all greater
<« ages, by the fum of all that die annually at
« that age, and above it; or, which is the fame, by
¢« the number in the Table of the living at that age;
« and half fubtra&ted from the quotient will be the
<« required exgecfation”  Thus, in Dr. Halley's
Table, the fum of all the living at 20 and upwards
is 20,724. The number living at that age is 598 ;
and the former number divided by the latter, and

kalf
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half unity * fubtratted from the quotient, gives 34.15
for the expectation of 20. The expeltation of the
fame life by Mr. Simpfen’'s Table, formed from the
bills of mortality of London, is 28.9.

Thefe obfervations bring me to the principal
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 Table of Obfervations,
or the &ills of mortality for that place, fuppofing the
yearly births and burials equal. ¢ Find by the
¢« Table, in the way juft defcribed, the expeéZation
¢« of an infant juft born, and this, multiplied by the
¢ numbcr of yearly births, will be the number of
¢« jnhabitants.” At Breflaw, according to Dr, Hal-
ley’s Table -, though half die under 16, and there-
fore an infant juft born has an egual chance of living
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 24,664,

* "This fubtration is neceffary, becaufe the divifor ought to
be made as much greater than the number dying annually given
in the Table, as the expedation, with § unity added, is
greater than the expectation, on account of the number that will
die, in the courfe of the year, out of thofe who are continually
added, in order to preferve the number of the living the fame,

In other words : If we conceive the recruit neceffary to fupply
the waffe of every year to be made always at the end of the
vear, 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 /ofs than the fum of the living in the Table at and
above the given age, by Aalf the number thatdie in the year ; the
eff:&t of which diminution will be the fame with the fubtraction 1
have directed.

+ Vid. Lowthorp’s Abridgment of the Philofophical Tranfac-
tions, vol. IIL. p. 669.

Vor. LIX, 0O the
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the number of inhabitants. In like manner; it ap-
pears from Mr. Simpfon’s Table, that, though an in-~
fant juft born in London has not an equal chance of
living 3 years, his expectation is 20 years; and this
number, multiplied by the yearly births, would give
the number of inhabitants in London, were the
births and burials equal. 'The medium of the yearly
births, for the laft 10 years, has been 15,710,  This
number, multiplied by 20, is 314,200; which is the
number of inhabitants that there would be in Lon-
don, according to the bills, were the yearly burials
no more than equal to the births : that is, were it to
fupport itfelf in its number of inhabitants without
any fupply from the country. But for the lalt 10
years, the burials have, at an average, been 22,956,
and exceeded the chriftenings 7,246. This is, there-
fore, at prefent, the yearly addition of people to Lon-
don from other parts of the kingdom, by whom it is
kept up.  Suppofe them to be all, one with another;
perfons who have, when they remove to London, an
expectation of life equal to go years. That is; fup-
pofe them to be all of the age of 18 or 20, a fuppo-
fition certainly far beyond the truth. From hence
will arife, according to what has been before ob-
ferved, an addition of 30 multiplied by 7,246, that
is 217,380 inhabitants. 'This number, added to the
former, makes §31,580; and this, I think, at moft,
would be the number of inhabitants in London were
the bills perfe&t. But it is certain that they give the
number of births and burials too little, There are
many burying-places that are never brought into the
bills. Many alfo emigrate to the navy and army
and country; and thefe ought to be added to the
, number
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number of deaths, 'What the deficiencies arifing
from hence are, cannot be determined. Suppofe them
equivalent to 6000 every year in the births, and 6coo
in the burials. This would make an addition of 20
times 6000 or 120,000 to the laft number, and the
whole number of inhabitants would be 651,580.
If the burials are deficient only two thirds of this
number, or 4000, and the births the whole of it;
20 multiplied by 6000, muft be added to 314,290
on account of the defe@s 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 account ;
and the fum, or number of inhabitants, will be
§91,580. But if, on the contrary, the burials are
deficient 6000, and the births only 4000; 80,000
muft be added to 314,290, on account of the defi-
ciencies in the births; and 30 multiplied by 9,246,
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 feems to
me too high.  Emigrants from London are, in par-
ticular, allowed the fame expeZation of continuance in
London with thofe who are born in it, or who come
to it in the firmeft part of life, and never afterwards
leave it; whereas it is not credible that the former
expeciation thould be fo -much as half the latter.
But 1 have a further reafon for thinking that this
calculation gives too high numbers, which has with
me irrefiftible weight. It has been feen that the
number of inhabitants comes out lefs on the fuppo-
fition, that the defects in the chriftenings are greater
. 02 than
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than thofe in the burials. Now it feems evident
that this is reaily the cafe ; and, as itis a fa& not at-
tended to, I will here endeavour to explain diftinétly
the reafon which proves it.

The proportion of the number of births in Lon-
don, 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 fubtra&ing the annual medium of thofe
who have died under 10, for fome years paft, from
the annual medium of births for the fame number of
years. Now, tho’, without doubt, London is very
fatal to children, yet it is incredible that it thould be fo
fatal as this implies. The &7/ls, therefore, very proba-
bly, give the number of thofe who die under 10 too
great in proportion to the number of births ; and
there can be no other caufe of this, than a greater
deficiency in the births than in the burials. Were
the d:ficiencies in both equal, that is, were the Ju-
rials, in proportion to their number, juft as deficient
as the births are in proportion to tfeir number, the
proportion of thofe who reach 10 ycars of age to the
number born would be right in the &/, let the defi-
ciencies themfelves be ever fo confiderable. On the
contrary, were the deficiencies in the burials greater
than in the births, this proportion would be given too
great; and it is only when the former are leaft that
this proportion can be given too little. Thus; let
the number of annual durials be 23,000 ; of births
15,700 and the number dying annually under 1o,
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 burzals, and were it fa& that only
balf die under 10, it would follow, that there was an

. annual
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annual deficiency equal to 4,900 fubtracted from
10,800, or 5,g00 in the births. Were the births a
third part too little, and the burials alfo a third part
too little, the true number of lJirths, burials, and of
children dying under 10, would be 20,933 30,666,
and 14,400 ; and, therefore, the number that would
live to 10 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 Jurials fo much as two-fifths wrong,
the numbet of births, burials, and children dying un-
der 10 would be 20,933 32,200 and 1§,120;
and, therefore, the number that would live to 10
would be 5,813 out of 20,933, or 5 out of 18
Were the dirths a 3d part wrong, and the burials but
a 6th, the foregoing numbers 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
feerns as low as is confiftent with any degree of
probability. It is fomewhat lefs than the propor-
tion in Mr. Simpfon’s Table of Londonr Oferva-
tions, and near one balf lefs than the proportion
in the Table of Obfervations for Breflaw, where it
appears that above g of 16 live to be 10, and that
one half live tobe 16, The deficiencies, therefore, in
the births cannot be much lefs than double thofe in
the burials* ; and the leaft numbers I have given

# QOne obvious reafon of this fa& is, that none of the births
among Fews, Quakers, Papifis, and the three denominations of
Diffenters are included in the bills, whereas many of their burias
are. It is further to be attended to, that the abnrtive and fti!l-
born, amounting to about 6co annually, are included in the
burials, but never in the births. If we add thefe to the chriften-

muft,
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muf}, probably, be neareft to the true number of inha-
bitants. However, fhould any one, after all, think
that it is not improbable that only 5 of 16 thould
live in London to be 10 years of age, or that above
#wo thirds die under this age, the confequence of ad-
mitting this will ftill be, that the foregoing calcula-
tion has been carried too high. For it will from
hence follow, that the expecfation of a child juft
born in London cannot be {o much as I have taken
it. This expectation is 20, on the fuppofition that
half die under 3 years of age, and that 5 of
16 liveto be 29 years of age, agreeably to Mr. Simp-
fon’s Table. But if it is indeed true, that Aelf die
under 2 years of age, and 5§ of 16 under 10,
agreeably to the 4/ls, this expeGation muft be lefs
than 20, and all the numbers before given will be
confiderably reduced.

Upon the whole: I am forced to conclude from
thefe obfervations, that the fecond number I have gi-
ven, or 651,580, though fhort of the number of in-
habitants commonly fuppofed in London, is, very
probably, greater, but cannot be much /%fi, than the
true number.  Indeed, it is in general evident, that
in cafes of this kind numbers are very much over-
rated. The ingenious 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 inhabitants
751,800. But his method of determining the num-

ings, prefeiving the burials the fame, the proportion of the

born, according to the bills, who have reached ten for the laft fix~

teen years, wiil be very nearly one third inftead of five fixteenths.
* Vid. Phil. Tranfact, vol. XLVIIIL

ber
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ber of houfes is tco precarious ; and, befides, fix to a
houle iy, probubly *; too large an allowance. Many
familics now have two hioufss to live in.  The ma-
aifirates of Nerwich, in 1752, took 2n exact account
th the number of houfes and individuals in that

o1 bo
y. i The number of houfes was 7,139, and of

cit

* If this is true, Dr. Brakenridge has alfo over-rated the
number of prople in England,  The number of houfes rated to
thz window tax he had, he fays, been certainly informed was
690 coc.  Thenumber of cottages not rated was not, he adds,
accurately knownj but from the accounts given in it appeared;
that they could not amount to above 200,000 ; and, allowing
6 to a houfe, this would make the number of people in England
5.340,000. Butif g to a hou'e thould be a jufter allowance,
the numbzr will be 4,450,0ce.  The number of people in Scot-
land he reckens 1,500,000, and in Ireland 1,c00,070.—~See a
Letter to George Lewis Scott, Efg; Pail. Tranfact, vol. XLIX,
p-877. 1756.

t+ Vid. Gentleman’s Magazine for 1952, and Dr. Short’s
Comparative hiftory of the increafe of mankind, p. 38. In page 5@
of this la{t work the author fays, that, in order to be fully fa-
tisfied about the number of perfons to be allowed to a family,
he procured the true number of families and individualsin rg
market towns, fome of them confiderable for trade and popu-
loufnefs ; and that in them were 20,371 families, and 97,611
individuals, or but little more than 43 to -a family. He adds,
that, in order to find the difference in this refpect between
towns of trade and country parifhes, he procured from divers
parts of the kingdom the exa& number of families and indivi-
duals in 65 country parithes. The number of families was
17,208 ; individua’s 76,284 ; or not quite 41 to a family,—In
the place I have juft referred to, in the Gentleman’s Magazine,
there is an account of the number of houfes and inbabitants in Ox-
ford exclufive of the colleges, and in Wolverhampton, Coventry,
and Birmingham, for 1750. Tkhe number of perfons to a houfe
was, by this account, 44 in the two former towns, and 53
in the two latter. It feems, therefore, to appear that § perfons
toa houfe is an allowance large enough for London, and too large
for England in general, .

indivi=
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individuals 36,19, which gives nearly 5toa houfe.
Another method which Dr. Brakenridge
took to determine the number of inhabitants in Lon-
don was frem the annual number of butials, adding
2000 to the bills for omiffions, and fuppefing a 3cth
part to die every year. In order to prove this to bca
moderate fuppofition he obferves that, according to
Dr. Halley’s Obfervations, a 34th part die every year
at Breflaw. But this obfervation was made too inad-
vertently. The number of annual burials there, ac-
cording to Dr. Halley’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. Befides; any one may find, that in
reality the Table is conftruted on the fuppsfition,
that the whole number born, or 1238, die every
year; from whence it will follow that a 28th part
tied every year. * Dr. Brakenridge, therefore, had
he attended to this, would have ftated a 24th part as
the proportion that dies in London every year, and
this would have taken off 1 50,0co from the number
he has 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 reft be perfons who have removed to Lon-
don from the country or from foreign nations.

* Care fhould be taken, in confidering Dr, Halley’s Table, not
to take the firft number in it, or 1000, for fo many juft born.
1238, he tells us, was the annual medium 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,

The
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The expedlation of the former, it has been fhewn,
cannot exceed 20 years, and 30 years have been al-
lowed to the latter. One with another, then, they
will have an expectation of 22 years. Thatis, one
of 22% will die every year. *And, confequently,

* The whole number of inhabitants in Rome, in the year
1761, was 157,452 ; o whom 90,239 were males, and 67,213
females. And the annual medium of births, for 3 years from
1759 to 1761, was 5,167, and of burials 4,153, According ta
this account, therefore, a 22d part of the inhabitants die in
Rome every year. See Dr. Short’s Comparative Hiftery of the
increafe and decreafe of maniind in England and feveral countries
“abroad, p. 59, 60. In Berlin, as the fame author relates,
p. 69, in fix years, from 1734 to 1740, the annual medium of
births was 3,504, of burials 3,639, and the number of inha-
bitants was 68,197 ; mules 32,990, and females 35,207. A
19th part, therefore, of the inhabicants of Berlin are buried every
year, As numbers taken by actual furvey are generally too
little, fuppofe, in the prefent inftance, an error committed in
reckoning the number of inhabitants; equal to a 1oth of the
whole number; or to the whole number of children under g ;
and fuppofe likewife no omiffions in the burials. The confe-
quence will be, thatabout 1 in 21 are buried at Berlin every
year.——At Dublin, in the year 1695, the number of inhabit-
ants was found, by an exaét furvey, tobe 40,508 (fee Philof.
Tranfa&ions, N° 261). I find no account of the annual
burials juft at that time ; but from 1661 to 1681, the medium
had been 1613; and from 1713 to 1728 it was 2123. There
can, therefore, be no material error in fuppofing that in 16935 it
was 1800 ; and this makes 1 in 22 to die annually.. In 1733
the number of families in the fame city appeared, by an exact
account Jaid before the Lord Mayor, to be g9,214. Itis pro-
bable, this number of families did not confit of more than
§0,0co individuals. Suppofe them, however, §5.0c0; and, asat
this time the medium of annual burials appears to have been 2,360,
I in 23 died annually: fee Dr, Short’s Comparative Hiflory,
p. 15, and New Qbfervations, p. 228,~———1I know not how
far thefe facts may be depended on.  If they come at all near the
truth, they demonftrate that I have been very moderate in making

Vou. LIX, P fuppofing
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fuppofing the annual recruit from the country to be
2000, the number of irihs 3 times 7000 or 21,000,
and the burials and migrations 28,000 (which feem to
be all high fuppofitions), the number of inhabitants
will be 222 multiplied by 28,000, or 630,000.
I will juft mention here one other inftance of ex-
“aggeration on the prefent {ubject.
Mr. Corbyn Morris, in his Obfervations on the paft

only 1in 22%, including emigrants, to die in London annually.
In 1631 the number of people in the city and liberties of
London was taken, by order of the Privy Council, and found to
be 130,178. This account was taken five years after a
plague that had fwept off near a quarter of the inhabitants ; and
when, therefore, the town being full of recruits in the vigour of
life, the medium of annual burials muft have been lower than
ufual, and the births higher, Could, therefore, the medium of
annual burials at that time, within the walls and in the 16 pa-
rithes without the walls, be fettled, exclufive of thofe who died
in fuch parts of the 16 parifhes without the walls, as are not in
the liberties, the proportion dying annually obtained from hence
might be depended on, as rather lefs than the common and juft
proportion. But this medium cannot be difcovered with any
accuracy.  Graunt eftimates that two thirds of thefe 16 parifhes
are within the liberties 5 and, if this is right, the medium of an-
nual burials in the city and liberties in 1631, was §,500, and I
in 233 died annually ; or, making a fmall allowance for defi-
ciencies in the bills, 1 in 22. Mr. Maitland, in his Hiftory
of London, vol. IL. p. 744, by a laberious, but too unfatisfatory,
inveftigation, reduces this proportion to 1 in 24%; andon the
fuppofitions, that this is the true proportion dying annually, at
all times, in London, and that the deficiencies in the burials
amount to 3,038 annually, he determines that the number of in-
habitants within the bills was 725,903 in the year 1737.

The number of burials not brought to account in the bills is,
probably, now much greater than either Dr. Brakenridge or Mr.
Maitland fuppofe it. I have reckoned it fo high as 6000, in order
to include emigrants, and alfo to be more fure of not falling be-
low the truth. '

growth
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growth and prefent flate of the city of London, pub-
lithed in 1751, fuppofes that no more than a 6oth
part of the inhabitants of London, who are above 20,
die every year, and from hence he determines that
the number of inhabitants was near a million. In
this fuppofition there wasan error of at leaft one half.
According to Dr. Halley’s Table, it has been thewn,
that a 34th part of all at 20 and upwards, die every
year at Breflaw. In London, a 29th part, according
to Mr. Simpfon’s Table, and alfo according to all
other Tables of London Obfervations. And in Scoz-
land it has been found for many years, that of
974 minifters and profeffors whofe ages are 27 and
upwards, a 33d part have died every year. Had,
therefore, Mr. Morris ftated a 3oth part of all above
20 as dying annually in London, he would have
gone beyond the truth, and his conclufion would
have been 400,000 lefs than it is.

Dr. Brakenridge obferved, that the number of in-
habitants, at the time he calculated, was 127,000
lefs than it had been. The bills have lately ad-
vanced, but flill they are much below what they
were from 1717 to 1743. The medium of the an-
nual births, for 20 years, from 1716 to 1736, was
18,000, and of burials 26,529 ; and by calculating
from hence on all the fame fuppofitions with thofe
which made 651,580 to be the prefent number of
inhabitants in London, it will be found that the
number then was 735,840, or 84,260 greater than
the number at prefent. London, therefore, for the
laft 30 years, has been decreafing ; and though now
it is increafing again, yet there is reafon to think
that the additions lately made to the number of

P2 buildings
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buildings round it, are owing, in a great meafure,
to the increafe of luxury, and the inhabitants re-
quiring more room to live upon*®,

It thould be remembered, that the number of inha-
bitarts in London is now fo much le(s as I have made
it, than it was 4o years ago, on the fuppofition that the
proportion of the omiffions in the &ir2hs to thofe in the
burzals 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 was firft given in
the bills, to 1742, near five-fixths of thofe who
were born died under 10, according to the &7/ls.
From 1742 to 1752 three quarters ; and ever fince
17752 this proportion has ftood nearly as it is now,
or at fomewhat more than two-thirds. The omif-
fions in the births, therefore, compared with thofe
in the burials were greater formerly ; and this muft
render the difference between the number of inhabit-
ants now and formerly lefs confiderable than it may
feem to be from the face of the bills. One reafon
why the proportion of the amounts of the dirzhs and
burials in the bills comes now nearer than it did to

* The medium of annual burials in the 97 parifhes within the
walls was,

From 1655 to 1664, — 3264
From 1680 to 1690, C—— 3139
From 1730 to 1740, — 2316
From 1758 to 1768, 1620

This account proves, that though, fince 1655, London has
doubled its inhabitants, yet, within the walls, they have de-
creafed ; and fo rapidly for the laft 30 years as to be now re-
duced to one half.——The like may be obferved of the 17 pa-
rifhes immediately without the walls. Since 1730 thefe pa-
rifbes have been decreafing fo faft, that thé anzwal burials in

1 : the
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the true proportion, may, perhaps, be that the num-
ber of Diffenters is confiderably lefien:d.  The
Foundling Hofpital alfo may have contribuied a littie
to this event, by leflening the number given in the
bills as having died under 10, without taking off any
from the births; tor all that die in this hofpital are
buried at Pancraf; church, which is not within the
bills.  See the preface to a colle&ion of the yearly
bills of mortality from 1657 to 1758 inclufive, p. 135.

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
neceflary to be joined to the greater deficiencies in the
births, in order to account for the very fmall propor-
tion of children who furvived 10 years of age, during
the two firft of the periods I have fpecified. Since1752,
London has been thrown moreopen. The coftom of
keeping country-houfes, and of fending children to be
nurfed in the country, has prevailed more. But,
particularly, the deftructive ufe of fpirituous liquors
among the poor has been checked.

I have fhewn that in London, even in its prefent

them have funk from 8,672 to 5,432, and are now lower than
they were before the year 1660. ﬁx Weftminfter, on the con-
trary, and the 23 out-parifhes in Middlefex and Surrey, the an-
nual burials have, fince 1660, advanced from about 4000 to
16,000. Thefe falls prove that the inhabitants of Lon-
don are ow much lefs crowded together than they were. It
appears, in particular, that within.the walls the inhabitants take
as much room to live upon as double their number did formerly.

—— The very fame conclufions may be drawn from an examina-
tion of the chriflenings.

ftate,,
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ftate, and zccording to the moft moderate computa-
tion, half the number born die under zhree years of
age ; and I have obferved that at Breflaw half live to
16. At Edinburgh, if I may judge from fuch
of its bills as I have feen, almoft as great a propor-
tion of children die as even in London. But it
appears from Graunt’s ¥ accurate account of the births,
weddings, and burials in three country parifhes for go
years; and alfo, with abundant evidence, from
Dr. Short’s collection of obfervations in his Com-
parative Hiffory, and his treatife entitled, New 0sb-
fervations on Town and Country Bills of Mortality +3
that in country villages and parithes, the major
part live to mature age, and even to marry. So
great is the difference, efpecially to children, between
living in great towns and in the country. But no-
thing can place this obfervation in a more ftriking
light than the curious account given by Dr. Thomas
Heberden, and publithed in the Philofophical Tranf-

* See Natural and Political Obfervations on the Bills of Morta-
lity, by Captain John Graunt, F.R.S.

+ The public is much obliged to this author for the pains he
has taken in colle&ting obfervations on the mortality and increafe
of mankind, in different countries and fituations. In his New
Obfervations, p. 309, he mentions an ingenious parith clerk, in
the country, who, by a particular account which he took, found
that of 314, who had been baptized in his parifh in one year,
80, or nearly a quarter part, died under four years of age.
Forty-fix died the firlt year; thirteen the fecond; fixteen
the third; and five the fourth. After four, life grows more
ftable, and at ten acquires its greateft ftability ; and in this cafe
it cannot be reckoned that above a 10th, or, at moft, an 8th
more than the quarter that died under four, would die under
age; and therefore, probably, near two-thirds arrived at ma-
turity.

actions
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a&tions (vol. LVIL. p. 461), of the increafe and
mortality of the inbabitants of the ifland of Madeira.
In this ifland, it feems, the weddings have been
to the births, for 8 years, from 1759 to 1760, as 10
to 46.8 ; and to the burials as roto 277.c.  Double
thefe proportions, therefore, or the proportion of 20
to 46.8, and of 20 to 27.5 are the proportions of the
number marrying annually, to the number born and
the number dying. Let 1 marriage in 10 be a
2d or 3d marriage on the fide of either the man or
the woman, and 1o marriages will imply 19 indi-
viduals 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 num-
ber dying annually, will be 19 to 27.5, or near 3 to
4. It may feem to follow from hence, that in this
iland near three-fourths of thofe who die have been
married, and, confequently, that not many more than
a quarter of the inhabitants die in childhood and celi-
bacy ; and this would be a juft conclufion were there
no increafe, or had the births and burials been equal.
But it muft be remembered, that the general effeCt of
an increafe, while it is going on in a country, is to
render the proportion of perfons marrying annually
to the annual deaths greater, and to the annual births
Jefs than the true proportion marrying out of any
given number born. This proportion generally lies
between the other two proportions, but always neareft
to the firft * ; and, in the prefent cafe, it is fufficiently
evident that it cannot be much lefs than two-thirds.

* In a country where there is no increafe or decreafe of the
inhabitants, and where alfo life, in its firft periods, is fo ftable,

In
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In London, then, half die under three years of
age, and in Madeira about tewe-zbirds of all who are

and marriage fo much encourazed; as that half all who are born
live to be married, the aarual births and buria's muft be equaly
and alfo quadruple the number of weddings, after allowing for
2d and 3d marriages. Suppofe in thife circumiiinces (every
thing elfe remaining the fame) the probabiiitics of life, during its
firt ftages, to be improved. In this cafe, more than hbalf the
born will live to be married, and an increafe will take place.
The births will exceed the burials, and both tall below guadruple
the weddings ; or, which is the fame, below doubls the number
annually married. Suppofe next (the prodabilities of life and the
encouragement to marriage remaining the fame) the prolificknefs only
of the marriages to be improved. In this cafeit is plain, that an
increafe alfo will take place; but the gunuzal births and burials,
inftead of being lefs, will now both rife above guadruple the
weddings, and therefore the proportion of the born to that part
of the born who marry (being by {uppofition two to one) will be
lefs than the proportion of either the annzal births or the annual
burials to the number marrying annually. Suppofe again (the
encouragement to marriage remaining the fame) that the probabi.
lities of life and the prolificknefs of marriages ate both improved.
In this cafe, a more rapid increafe will take place, or a greater
excefs of the births above the burials; but at the fame time they
will keep nearer to guadruple the weddings, than if the latter
caufe only had operated, and produced the fame increafe.——I
thould be too minute and tedious, were I'to explain thefe obferva-
tions at large. It follows from them, that, in every country or
fituation where, for a courfe of years, the 4nrials have been
either equal to or lgfs than the births, and both under quadruple
the marriages; and alfo that wherever the burials are /s than
quadruple the annual marriages, and at the fame time the births
greater, there the major part of all that are bora live to marry.
In the inftance whichi have confidered above, and which occa-
fions this note, the annual births are fo much greater than
guadruple the marriages, and at the fame time the annual burials
fo much /s, that the proportion that lives to marry of thofe who
are born can fcarcely be much lefs than I have faid, or two-
thirds.

born
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born live to be married. Agreeably to this, it ap-
pears alfo from the account I have referred to, that
the expefiation of a child juft born in Madeira is
about 39 years, or near double the expeation of a
child jutt bornin London. For thenumber of inha-
bitants was found, bya furvey made in the beginning
of the year 1767, to be 64,614. The annual me-
dium of burials bad been, for eight years, 1293 ; of
births 2201. The number of inhabitants, divided
by the annual medium of durials, gives 49.89, or the
expetlation neariy of a child juft born, fuppofing the
births had been 1293, and conftantly equal to the
burials, the number of inhabitants remaining the
fame. And the fame number, divided by the annual

I have fhewn how the allowance is to be made for 2d and 3d
marriages ; but it is not fo confiderable as to be of any particular
confequence ; and, befides, it is, in part, compenfated by the na-
tural 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 therefore bring it nearer to the true proportion of the
number born annually, to thofe who matry annually, after de-
du&ing thofe who marry a 4d or 3d time.

In drawing concluftons 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 in-
creafe or decreafe among a peoples  One inftance of this I have
mow mentioned ; and one further inftance of it is necefary to
be mentioned. The 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 another,
But this is true only when, for many years, the births and bu-
wials have kept nearly equal.  Where there is an excefs of the
births occafioning an increafe, the propottion of annnal birihs te
weddings muft be lefs than the proportion of children derived
from each marriage; and the coutrary muft take place where
there is a decreafe,

Vor. LIX. Q - medium
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medium of births, gives 29.35, or the expectation of
a child juft born, fuppofing the burials 2201, the
number of births and of inhabitants remaining the

fame ; and the true expectation 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 London, I have thewn,
that above twice this proportion dies annually. In
{maller towns a {maller proportion dies, and the
births alfo come nearer to the burials. At Breflaw,
I have obferved, that, by Dr. Halley’s Table,
a 28th part dies annually; and the annual me-
dium of births, for a complete century, from
1633 to 1734, has been 1089 ; of burials 1256.
* At Norwich, the annual medium of births, dif-
fenters included, for four years, from 1751 to 1754,
was 1150; of burials 1214. And as the number of
inhabitants was at that time 36,169 (fee pag. 103),
a goth part of the inhabitants died annually. In ge-
neral, there feems reafon to think that in towns
(allowing for particular advantages of fituation, trade,.
police, cleanlinefs, and opennefs, which fome towns
may have), the excefs of the burials above the births
and the annual deaths are more or lefs as the towns
are greater or finaller. In London itfelf, 2bout 160
years ago, when it was fcarcely a fourth part of its pre-
fent bulk, the births were nearly equal to the burials.

* Vid. Dr. Short’s Comparative Hiflory, p. 63.  And the
Abridgment of the Philofophical Tranfaitions, vol. VII, part iv.
. 45. During the five years on which Dr. Halley has founded
his Table, or from 1687 to 16gF, the births happened a little to
excerd the burials.

But
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But in country parifhes and villages the births almoft
always exceed the burials; and I believe it feldom
happens that fo many as a 30th, or much more than a
4cth 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 Bofton, the capital, the inhabitants would
decreafe were there no fupply from the country : for,
if the account I have feen is juft, from 1731 to
1762, the burials have all along exceeded the births+-.
So remarkably do towns, in confequence of their un-
favourablenefs to health, and the luxury which ge-
nerally prevails in them, check the increafe of
countries.

* In 1738 there was an account taken of the number of fa-
milies and inhabitants in the Pruffian dominions. The number
of inhabitants was 2,138,465. The medium of annual births,
weddings, and burials was nearly 84,000; 21,000, and 55,481.
Near a goth part, therefore, died every year, Vid. Dr. Short’s
Comparative Hiftory, p. 69, and Abridgment of the Philofophical
Tranfactions, ibid.———The proportion of weddings and burials
to the births fhews that, in thefe countries, there was a quick in-
creafe, notwithftanding the wafte in the cities. In the year
1733 a furvey was taken of the inhabitants of the parifh of Szofe
Damerel in Devonfhire, and the number of men, women, and
children, was found to be 3361. The chriflenings for the year
were 122———the weddings 28 burials 6:2. No more, there-
fore, than the g4th part of the inhabitants died in the year,.——
In part of this year an epidemical fever prevailed in the parifh.
See Martyn’s Abridgment of the Philof. Tranfactions, vol. IX.
p- 325. According to Graunt’s account of a parifh in
Hampfhire, not reckoned, he fays, remarkably healthful, a goth
part of the inhabitants had died annually for o years. Natural
and Political Obfervations, &¢. Chap. xii.

+ See a particular account of the births and burials in this
town from 1731 to 1752 in the Gentleman’s Mugazine for 1753,

P 413
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Healthfulnefs and Prolificknefs are, probably,
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 have been kept, that in the former,
marriages, one with another, feldom produce lefs than
four children each ; generally between four and five,
and fometimes above five. But in towns feldom
above four ; generally between three and four ; and
fometimes under three *.

I have fometimes heard the great number of old

ople in London mentioned to prove its favourable-
nefs to health and long life. But no obfervation can
be much more erroneous. There ought, in reality,
to be more old people in London, in proportion to
the number of inhabitants, than in any {maller towns,
becaufe at leaft one quarter of its inhabitants are
perfons who come into it, from the country, in the
moft robuft part of life, and with a much greater
probability of attaining old age, than if they had come
into it in ‘the weaknefs of infancy. But, notwith-
ftanding this advantage, there are much fewer per-
fons who attain to great ages in London than in any
other place where obfervations have been made.-
At Vienna, of 22,704 who died in the four years

* Any one may fee what evidence there is for this, by con-
fulting the accounts in Dr. Short’s two books already quoteds,
and in the Abridgment of the Philofophical Tranfattions, vol. VII.
part iv. p. 46.—In conlidering thefe accounts, it fhould not be
forgotten that allowances muft be made for the different circum~
ftances of increafe or decreafe in a place, agreeably to the obfer-
vation at the end of the note in pag. 113.

1717,
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1717, 1718, 1724, 1725 %, 109 reached go years,
that is, 48 in 10,000. But in London, for the
laft 30 years, only 35 of the fame number have
reached this age. At Breflaw it appears, by Dr.
Halley’s Tabie, that 41 of 1238 born, or a joth
part, live to be 8o years of age. In the parifh of
All-faints in Northampton+, an account has been
kept for many years of the ages at which all die;
and, I find, that of 1377, who died there in 13
years, 59 have lived to be 8o, or a 23d part.
According to Mr. Kerfleboom’s Table of Obferva-
tions, publifhed at the end of the laft edition of Mr. De
Moivre’s Treatife on the Doctiine of Chances, a 14th
part of all that are born live to be 80 ; and, had we an
obfervations in country parifhes, this, probably, would
not appear to be too high a proportioni. But in
London, for the laft 30 years, only 25 of every 1000

* Vid. Abridgment of the Philolophical Tranfaions,
vol. VII. part iv. p. 46. —— It appears alfo that more than
three-fifths of all who died in thefe years at Vienna were
boys and girls, by whom, I fuppofe, are meant perfons under
16, About the fame proportion dies under 16 at Berlin,

+ Inthis town, as in moft other towns of any magnitude, the
births, including Diffenters, fall fhort of the burials ; and the
greater part die under age.

1 This, however, will appear itfelf inconfiderable, when com-
pared with the follawing account: ¢ In 1763, the burials in
*¢ the diftrict of Chriftiana, in Norway, amounted to 6,929, and
¢ the chriftenings to 11,024, Among thofe who died, 394, or
“ 11in 18, had lived to the ageof go ; 63 to the age of 100, and
*¢ {even to the age of 101.. In the diocefe of Bergen, the per-
¢¢ fons who died amounted only to 2,580, of whom 18 lived to
‘¢ the age of 100; one woman to the age of 104, and another
*¢ woman to the age of 108.”

See the Annual Regifler for 1761, p. 191,

who
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who have died, have lived to be 8o, or a 4oth part;
which may be eafily difcovered by dividing the tum
of all who have died during thefe years at all ages,

by the 1um of all who have died above 8o.

Among the peculiar evils to which great towns are
fubje, 1 might further mention the PLAGUE. Be-
fore the year 1666 this dreadful calamity laid Lon-
don almoft wafte once in every 15 or 20 years; and
there is no reafon to think that it was not generally
bred within itfelf. A moft happy alteration has
taken place, which, perhaps, in part, is owing to
the greater advantages of cleanlinefs and opennefs,
which London has enjoyed fince it was rebuilt, and
which lately have been very wifely improved.

The fa&s I have now taken notice of are fo im-
portant that, I think, they deferve more attention than
has been hitherto beftowed upon them. Every one
knows that the firength of a ftate confifts in the num-
ber of people. The encouragement of population,
therefore, ought to be one of the firft objetts of policy
in every ftate; and fome of the worft enemies of
population are the luxury, the licentioufnefs, and
debility produced and propagated by great towns.

I have obferved that London is now* increafing.
But it appears that, in truth, this is an event more to
be dreaded than defired. ‘The more London in-

* This increafe is greater than the bills {hew, on account of
the omiffion in them of the two parifhes which have been moft
encreafed by new buildings; I mean Marybone and Pancrafs pa-
rithes. The former of thefe parifhes is, I fuppofe, now one of
the largeft in London.

creafes,
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cieafes, the more the reft of the kingdom muft be de-
ferted; the fewer hands muft be lefe for agriculture ;
and, confequently, the lefs muft be the plenty and
the higher the piice of all the means of {ubfiftence.
Moderate towns, being feats of refinement, emu-
lation, and arts, may be public advantages. But
great towns, long before they grow to halt the buik
of London, bécome checks on population of too
hartful a nature, nurferies of debauchery and volup-
tuoufnefs; and, in many refpets, greater evils than
can be compenfated by any advantages *,

¥ The mean annual births, weddings, and buriels in the fol-
lowing towns, for fome years before 1768, were nearly,

Births. Weddirgs.  Burials.

At Paris,, — 10,200 — 4300 = 19,500
Vienna, —  g600 — — 6,800
Amfterdam, = 4,500 — 2,400 — 7,600
Copenhagen, — 2,700 =— 868 —  3,1c0

In the Paris bills there is, I am informed, an omiffion of all
that die in the Foundling Hofpital, amounting to above 2000 an-
nually. The excefs, therefore, of the burials above the births is
greater than the bills thew. This excefs, however, is much lefs
than could have been expeted in folarge a town. [ am not fure
to what caufe this ought to be afcribed ; but I cannot wonder at
it, if it be indeed true, that a fifth of all born in Paris are fent to
the Foundling Hofpital, and that a third of the inbabitants die in
bofpitals, and alfo that all married men are excufed from ferving
in the militia, from whence draughts are made for the army.
Thefe are encouragements to marriage and population, which no
other city enjoys ; and it is ftrange that in this kingdom fome
policy of the fame kind with that laft mentioned fhould not be
purfued. A further fingularity in the ftate of Paris is, that the
births in it are above four times the weddings, nothing like
which is the cafe in any other town whofe bills I have fcen. It
may feem, therefore, that here, as well as in the molt healthful

Dr. Heberden:
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Dr. Heberden obferves that, in Madeira, the in
habitants double their own number in 84 years. But

and increafing country parifhes, each marriage produces more
than four children; but this is a conclufion which, in the pre-
fent cafe, cannot be depended on. Tt fhould be confidered that,
probably, fome who leave the country to fettle at Paris, come to
it already married ; and that no {mall propo:tion of the births
may be illegitimate. Thefe caufes, however, may only balance
the allowance to be made for the fecond and third marriages
among the annual weddings; and, if itis indeed fact, that the
people at Paris are fo prolific as they appear to be in the bills, it will
only prove more ftrongly that, like other great towns, it is very
unfavourable to health; for the more prolific a people are, the
greater muft be the mortality among them if they do not increafe.
Let us fuppofe the true number of deaths at Paris, in-
cluding emigrants and fuch as die in the Foundling Hofpital, to
be 21,000; the number married annually 2 x 4,300 or 8,6000;
and the births, as before, 19,200. 1,9co thenwill be the num-
ber of annual recruits from the country, Of thefe let only
1,200 be fuppofed to marry: and 8,600 leflened by 1,200,
or 7,400, will be the number of thofe born at Paris wbo mary
annually; and 11,800, or above three-fifths will be the number
dying in childhood and celibacy. This, though it gives an un«
favourable reprefentation of Paris when compared with the
country, makes it appear to advantage when compared with fome
other great towns. I am not fufficiently informed of the ftate of
Paris to know how near this calculation comes to the truth,
Every fuch doubt would be removed, were the ages of the dead
given in the Paris bills, It is much to be wifhed this was done.
‘The births and burials here come fo near to one another, that
there can fcarcely be a properer place for fuch bills; and a Table
of Obfervations might be formed from them that would give the
values of lives much more exactly than the London Tables.

I cannot help adding that, excepting the omiffion I have
mentioned in the burials, the Paris bills are complete; but
itis well known that the London biils are extremely otherwife.
London, therefore, muft be much larger in comparifon of Paris
than it appears to be in the bills.

this
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this (as you, Sir, well know) is a very flow increafe
compared with that which takes place among our
coloniesin AMERICA. Inthe back fettlements, where
the inhabitants apply themfelves entirely to agricul-
ture, and luxury is not known, they double their
own number in 13 years; and all through the nor-
thern colonies in 25 years*, This is an inftance of
increafe fo rapid as to have fcarcely any parallel. The
births in thefc countries muft exceed the burials much
more than in Madeira, and a greater proportion of
the born muft reach maturity,——-In 1738, the
number of inhabitants in New Jerfey was taken by
order of the government, and found to be 47,369.
Seven years afterwards the number of inhabitants was
again taken, and found to be increafed, by procrea-
tion only, above 14,000, and very near one balf of
the inhabitants were found to be under +16 years of
age. In 22 years, therefore, they muft have doubled
their own number, and the births muft have cx-
ceeded 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 annually. Let us, however, fuppofe it the fame,
or a soth part. This will make the annual burials

# See a difcourfe on Chrifticn union, by Dr. Styles, Bofton,
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, pespling of countries, &c. p. 3§,
2d edit. London, 1761.

* According to Dr. Halley’s Table the number of the living
under 16 is but a third of all the living at all ages; and this may
be nearly the cafe in all places which juflt fupport themfelves in
the number of their inhabitants, and neither increafe or decreafe,

Vor. LIX. R to
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to have been, during thefe feven years, 1000, and
the annual births 3000, or an 18th part of the inha-
bitants. Similar obfervations may be made on the
much quicker increafe in Rhode Ifland, as related
in the preface to Dr. Birch’s co/lecZion of the bills
of mortality, and alfo in the valuable pamphlet, laft
quoted, on the intereft of Great Britain with regard
to ber colonies, p. 36. What a prodigious differ-
ence muft there be between the vigour and the hap-
pinefs of human life in fuch fituations, and in fuch
a place as London? The original number of
perfons who, in 1643, had fettled in New England,
was 21,200. Ever fince it is reckoned, that more
have left them than have gone to them*. In
the year 1760 they were increafed to half a million.
They have, therefore, all along doubled their own
number in 25 years; and, if they continuve to in-
creafe at the fame rate, they will, 7o years hence,
in New England alone, be four millions ; and in all
North America above twice the number of inhabit-
ants in Great-Britain . But I am wandering

¥ See Dr. Styles’s pamphlet juft quoted, p. 110, &c.

4+ The rate of increafe, fuppofing the procreative powers the
fame, depends on two caufes: The ¢ encouragement to mar-
* riage;” and the ¢ expecdation of a child juft born.” When
one of thefe is given, the increafe will be always in proportion
to the other. That is; As much greater or lefs as the ratio is of
the numbers who reach maturity, and of thole who marry to the
naumber 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 36:h 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 double their own number in much lefs time.

from
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from my purpofe in this letter. The point I had
chiefly in view was, the prefent ftate of London as

Every addition to the number of inhabitants from the births
produccs a proportionably greater number of births, and a greater
excefs of thele above the burials ; and if we fuppofe the excefs
to increafe annually at the fame rate with the inhabitants, or fo
as to preferve the ratio of it to the number of inhabitants always

the fame, and call this ratio —:—;: the period cf doubling will be

the gquotient produced by dividing the logarithm of 2 by the
difference between the logarithms of » 4- 1 and », as might be
eafily demonftrated. In the prefent cafe, » being 36, and r 4 x
being 37, the period of doubling comes out 2§ years. If ris
taken equal to 22, the period of doubling will be 1§ years,——
But it is certain that this ratio may, in many fituations, be greater
than _'_; and, inflead of remaining the fame, or becoming lefs,
it may increafe, the confequence of which will be, that the period
of doubling will be fhorter than this rule gives it. Accord-
ing to Dr. Halley’s Table, the number of perfons betwzen 2¢
and 42 years of age is a third part of the whole number living at
all ages. The prolific part, therefore, of a country may very
well be a g4th of the whole number of inhabitants; and fup-
pofing four of thefe, or every other marriage between perfons all
under 42, to produce one birth every year, the annual number
of births will be a 16th part of the whole number of people ;
and, therefore, fuppofing the burials to be a 48th part, the an-
nual excefs of the births above the burials will be a 24th part,
and the period of doubling 17 years. The number of inba-
bitants in New England was, as I have faid from Dr. Stiles’s
pamphlet, half a million in 1760. If they have gone on in-
creafing at the fame rate ever fince, they muft be now 640,000 ;
and it feems to appear that in fa& they are now more than this
number. For, fince I have writ 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  his account, the number of fuch males is
218,000. The whole number of people, therefore, between
16 ard 6o, fuppofing 14 males to 13 females, muft be nearly

R 2 to
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to healthfulnefs, number of inhabitants, and its in-
fluence on population. 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 cal-
culating from them. It is indeed extremely to be
withed that they were lefs imperfe& than they are,
and extended further. More parithes round London
might be taken into them; and, by an eafy improve-
ment in the parifh regifters now kept, they might be

420,000. In order to be mere fure of avoiding excefs, I will
call them only 400,000. In Dr. Halley’s Table the proportien
of all the living under 16 and above 6o, to the reft of theliving,
is 13.33 to 20; and this will make the number of people now
living in the four provinces of New England to be 666,000.
But, on account of the rapid increafe, this proportion muft be
confiderably greater in New England, than that given by Dr.
Halley’s Table. In New Jerfey, I have faid the number 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 fomewhat flower,. the proportion I have mentioned is
only 16 to 20, and then the whole number of people will be
720;000- . ’

I caunot conclude this note without adding a remark to. re-
move an objetion which may occur to fome in reading Dr. He-
berden’s account of Madeira, to which I have referred. In that
account 5945 is given as the number of children under feven in
the ifland, at the beginning of the year 1764. 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 bu-
rials in the ifland, for fix years, muft have been burials of
children under feven years of age. This is plainly incredible ;.
and, therefore, it feems certain, that the number of children
under feven years of age muft, through fome miftake, be given,
in that account, 3000 or 4000 too little..

extended
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extended through all the parithes and towns in the
kingdom. 'The advantages arifing irom hence would
be very confiderable. It would give the precife law
according to which human life waftes in its different
ftages, and thus fupply the neceflary duta for com-
puting accurately the values of all /ife-annuizzes and
reverfims. It would, likewife, thew the different
degrees of healthfulnefs of different fituations, mark
the progrefs of population from year to year, keep
always in view the number of people in the king-
dom, and, in many other relpes, furnith inftruc-
tion of the greateft importance to the ftate.  Mr. De
Moivre, at the end of his book on the do&rine of
chances, has recommended a general regulation of
this kind ; and obferved, particularly, that at leaft
it is to be withed, that an account was taken, at
proper intervals, of all the living in the kingdom,
with their ages and occupations ; which would, in
fome degree, anfwer 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 intended. Ial-
ways think with pleafure and gratitude of your friend~
fhip. The world owes to you many important dif~
coveries; and your name muft live as long as there
is any knowledge of philofophy among mankind.
That your happinefs in this, and every other refpe&,
may continually increafe, is the fincere wifh of,
SiR, ‘
Your much obliged,
and very humble fervant,

Newington- Green, Richard Price

April 3, 1769.
XVIL. Differtatio




