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GENERAL INTRODUCTION: 

9 
CONTAINING 

® 

An Account*of the New Tasirs 
of the Duration of Huiman Life at 
Chefter, Warrington, ze Kingdoin 
of Sweden, Stockholm, London, 
Gc. inferted in the Jollowing Col- 
leétion of Tables. 

௫. 

“HAVE, in the preceding Volume, 
I: 352, and in the Poftfcript to the — 

Second Effay, p. 308, given an ac- 
count of the improvement which was 
made in the former edition of this work, 
of the Table of Obfervations for Northe 
ampton, and of my reafons for withing to 
difcard the tables of the values of fingle 
and joint lives, foundedon Mr. De Moture’s 
hypothefis, and fubftituting in their room 
the tables in the following colle@tion.— 
I was farther enabled to improve this work, 
in that edition of it, by. inferting tables 
௦.11. PartI. A formed
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formed from a regifter of mortality eftablifhed 
near twenty years ago at CHesTER.—This 
regifter was formed on the plan propofed 
in the preceding Volume, p. 367; and, 

therefore, is more comprehenfive than any 

regifter of the fame kind that has been 

hitherto eftablifhed. 
Chefter is & healthy town, of moderate 

fize, where the births had, for many years, 

4 little exceeded the burials; and the re- 

gifter to which I refer hed the particular’ 
advantage of being under the direétion’ of 

Dr. Haygarth, its founder * as well as con- 

du@or. As it gives an accurate account of 

the diftempers of which all the inhabitants 

die in every feafon, and at every age, it 

contains much phyfical inftruction; but 

my views lead me only to take notice of 

that part of it which gives the law accord- 

ing to which human life waftes in all its 

different ftages, both among males and - 

females. . - "3 
A fummary of this part of the regifter 

is given in the introduction to the CHEs- 

rer tables, in the following collection of 

tables. ie 

* This able and ingenious phyfician has given another 

roof of his zeal to render his profeflional character as 

ufeful as pofible, by inftituting a plan, which he has 

been carrying on at Chefler, for preventing the fpread 

of the fmall-pox by infeétion, and thus gradually ex- 

terminating it. : 
Concerning
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Concerning thefe tables it is neceflary I 
fhould make the following obfervations. 

The table for females muft be confidered 
as particularly correct, becaufe the number 
of females dor and buried in Cheffer are very 
nearly equal.——-On the contrary ; the num- 

ber of males 4orz being about an 8th greater 
than the number durzed, it follows that, in 
the table of detrements for males, the num- 
bers of the living, and confequently the 
probabilities of living at every age, for at 
leaft 10 or 1°5 of the firft years of life, muft 
be given too low. 

The expectation of a female at birth is, 
according to thefe tables, nearly 33+ years ; 
and of'a male 28%. The number of fe- 
males, therefore, at Chefter, is to the num- 
ber of males as 33; to 28, or in the pro- 
portion of 8000 to 6771, which is the pro- 
portion difcovered by a furvey in 1774, when 
the females in this city were found to be 
8016, and the males 6697 (2). 

(a) It appeared from this furvey (made with great care 
under the direction of Dr. Haygarth), that in 1774 there’ 
were in the ten parifhes of Che/fer, including the faburbs, 
Families. Inhabitants. Males. Females. 

3428, 14713 6697 8016 
Married. Widowers, Widows. Under 15, 

4881 — 258 730 4486 
Above 70. ‘Recovered of thefmall- Deadof the fi mall- 

pox in 1774. pox in 1774. 
625 1183 202 

Til of the fmall-pox Not had the fmall-pox 
in Jan, 1775. ் in Jans 1775. 

19 06௦ 
Aa Thefe



4 General Introduttion. 

Thefe tables are farther confirmed by the 
proportion which they give of the number 
of males and females living under 15 to the 
whole number. This proportion is by the 
tables nearly that of 4486 to 14,888, and the 
atiual numbers found by the enumeration 
in 1774, were 4486 and 14,713. 

In like manner; the number of the liy- 
ing above 70 was, by the famé furvey, found 
to be 625; and the tables give this number 
nearly the fame. ட் 

The expectation at birth, taking males 
and females together, is at Cheffer, by the 
tables, near 313 and therefore one in 31 
ought to die annually. But the quotient 
arifing from dividing the number of inha- 
bitants (14,713) by 409 (the medium of an- 
nual burials from 1772 and 4781), will fhew 
that in reality no more than one in 36 “die 
annually. The reafon of this difterence 
is, firft, that the births exceed the burials ; 
and that, confequently, a table which takes 
the burials for its radix, muft give the expec- 
tations of life too low. A fecond reafon 
is, the emigration of males from Chefer ; 
in confequence of which, though more males 
than females are born, and though males are 
alfo more fhort-lived; yet fewer die at 
Chefter, many dying in the army, navy, mi- 
litia, &c. The effect of the firft of thefe 
caufes will be particularly exemplified here- 
after, in the cafe of the kingdom of SwepEn. 

Obferva- 
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- QObfervations fimilar to thefe may be made 
on the tables in the following colleGion, 
formed from a regifter of mortality at War- 
rington in Lancafbire, founded and conducted 
by the ingenious Dr. Akin, (then the phy- 
fician there, but now phyfician at Yar- 
MouTH in Norfolk) to whofe kindnefs and 
communicativenefs, as well as to Dr. Hay- 
gaxth’s, X have been much obliged. See 
Tables 39th and 4oth. 

The expectation of a male juft born, at 
Warrincton, is, by thefe tables, 203; 
of a female 25 ;; and of males and females 

taken together, 23,% nearly. 
In the beginning of 1781 Dr. Arkin pro- 

cured an enumeration of the houfes and in- 
habitants in Warrington and its vicinity, 
confifting of tle town of Warrington, the 
townfhip as far as the lays are collected, 
Poulton, Fearnbead, and Woolfton. Thenum- 

ber, of houfes, including 74 uninhabited, 
was 2000; of inhabitants gs01, or 47%. to 
a houfe.——The number of inhabitants di- 
vided by 302 (the annual average of burials 
for g years from 1773 to 1781) gives 313, 
but divided by 321, the annual average of 
burials for five years from ge to 1781 
(which, in this cafe, feems the faireft ave- 
rage) gives 293. There is, therefore, in 
this town, a greater difference between the 
proportions dying annually, as determined 
by enumeration and by calculation from the 
regifter, than there is at Che/fer; and the 

A 3 > reafon
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reafon is, that the two caufes juft men- 
tioned operate more here. The births in 

_ particular (the annual average of which for 
the 5 years juft mentioned was 411) exceed 
the burials much more at Warrington; and. 
therefore the burials are much more below 
the true average, and the probabilities of liv- 
ing exhibited by thé table of decrements, 
much. more below the true probabilities, 
Every one muft be ftruck with the difference, 
in refpect of longevity, which thefe tables 
exhibit between the inhabitants of War-. 
rington and Cheffer ; and it will appear more 
remarkable when it is confidered, that about 
an 8th or oth of the inhabitants included in 
the Warrimgton bills, are inhabitants of the 
country for a mile or two round Warring- 
ton.——Chefier appears, indeed, to be an ex= 
traordinary exception to the hurtful. effects 
of towns on.the duration of life. The pro- 
babilities of living in it, though lower than 
in country parifhes, are confiderably higher 
than in any other city where obfervations 
have been made. I am not qualified to ex- 
plain the caufes which give it this diftinc- 
tion. A probable account of them has been 
given by Dr, Haygarth, in a paper printed at 
Chefer, and containing Odjervations on the 

Population and Difiafes of Chefer 72 1744 (2). 
It is farther obfervable, that thefe tables 

agree in exhibiting, in a ftriking light, the 
difference between the probabilities of living 
among males and females, But this difference _ 

will —
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will appear more evidently from the Tables 
for Sweden, of which I am next to give an 
account. 

There are two forts of data for forming 
tables of the probabilities of the duration 
of human life at every age. One is fur- 
nifhed by regifters of mortality fhewing the 
numbers, dying at all ages. ‘The other, by 
the proportions,of deaths at all ages to the 
numbers living» at thofe ages difcovered by 
furveys or enumerations.-——Tables formed 
from the former of thefe datz, are correct 
only when there is no confiderable fuctu- 
ation among the inhabitants of a place, and 
the births and burials are equal. When 
there are more removals. from than to a 
place, and thesbirths exceed the burials, as 
is almoft always the cafe in country parifhes 
and villages, tables fo formed give the pro-= 
babilities of living too low. When the 
contrary happens, as is generally the cafe in 
towns, they give the probabilities of living 
too high. But tables formed from the latter 
of thefe data, are fubject tono errors. "They 
muft be correét, whatever the fluctuations 
are in a place, and how great foever the in- 
equalities may be between the births and 
burials. I know of no obfervations extant 
which furnifh the means of forming /uch 
tables, except thofe publithed by the late Mr. 
Wargentin in the Memoirs of the Academy: 

A 4 of 
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of Sciences at SrockHoim, in 1776; an 
abftract of which I have given in an Effay at 
the end of this volume ; and a continuation 
of which, from 1763 to 1776, Mr. Wargentin 

_ with the greateft goodnefs, communicated to 
me fome time before his death. Thefe obfer- 
vations are more curious than any that have 
been yet publifhed, and leave us little to 
with for on this fubjeé&t, except that fimilar 
obfervations were made in other kingdoms 
under the direction of men equally able and_ 
ingenious with Mr. Wargentin.—lIt is from 
the refult of all thefe obfervations taken to- 
gether, that I have conftructed Tables 42d, 
43d, &c. in the following collection. 

The tables for SwEpEN at, large, com~ 
pared with thofe for SrockHo.m the ca- 
pital, confirm, in a very ftriking manner, all 

. that Ihave faid in the 1ft Effay, Vol. I. and 
other parts of this work, of the difference . 
between the duration of life in great towns, 
and in the country.——They likewife fur- 
nifh the moft indifputable evidence for the 
fhorter duration of the lives of males thart 
of females; and it deferves particular no- 
tice, that the tables for Sweden at large dif- 
fer, in this refpect, but little from the ta- 
bles formed from Dr. Haygarth’s Obferva- 
tions at Chefer. Thefe obfervations give 
fufficient dota for calculating, with fome 
correctnefs, diftinét tables of the values of 
lives among males and females,. taken’ fe- 

parately
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parately and conjunétly; but I have pre- 
ferred for this purpofe the SwepEn obfer- 
vations, becaufe (as has been juft obferved) 
more correct zm their nature; and becaufe 
alfo (being made on the inhabitants of a 
whole kingdom for 21 years, and théenu- 
meration which gives them their chief va- 

: Jue having been repeated at Yeven different 
periods) they “are much more to be de- 
pended on, and muft give a jufter valuation 
of lives among mankind at large, including 
all town and country inhabitants. 

I have, for my own fatisfaction, con- 
firuGed tables for SwepEN and Strocx- 
HOLM from the former of the data I have 
mentioned (or the numbers dying every 
year in every ftage of life, as given by Mr, 
Wargentin); busbeing afraid of crowding 
this volume too much with tables, I have 
not inferted them. The reader, if he 
chufes to make fuch tables for himfelf, is 
furnifhed with fufficient means of doing 
it in the firft Effay at the end of this vo- 
lume: and he’ will find, on comparing 
them with Tables 42d, &c. all the errors 
exemplified arifing from the common me- 
thods of conftructing tables of obfervation. 
In particular; he will find that though it 
appears from the tables for Sweden in the 
following colleétion, that the true expec- 
tation of achildjuft born in that kingdom, 
taking males and females together, is 357»; 

yet,
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yet, a table formed from the numbers dying 
in every ftage of life in the method defcribed 
in the laft Effay in the former Volume, 
will, (in confequence of the births exceed. 
ing the burials near a third of the burials) 
givethis expectation only 25 years and three 
quarters; in connexion with which, he will 

alfo find, that’in all the firft ftages of life it , 

gives the probabilities of living much too low, 

I muft add, that fuch a table formed for 

Stockholm, and compared with the correct 

table (or Table 44th), will exhibit all the 
errors in the common tables for London, de- 

fcribed in the Effay juft referred to (a). 
For 

(a) Ina table thus conftruéted (that is, on the fuppo- | 

fition that all who die at Stockholm were born there) the 

numbers in the column of the living will be, - 
» Males. Females. 

at age ௦ 10,000 10,000 
I “7,082, 7,260 
2 6,522 6,648 

5 5,699 5,809 
TO) $302 53422 
ரத 5,108 5,290 

19 4,915 53180 
20 4,865, 5145 
25 480 4,954 
30 32958 49449 
40 2,807 3,498 
50 1,796 2,020 க 

60 1,036 1,918 

(10 478 1,171 
80 138 412 

லத ட 179 
90 Gy 39 

Totals, including the num- oa Ve 

bers omitted — — 242;100 285,367 

Thefe
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in the fame manner with Table 13th. for 
Lonion, the former expectation comes out no 
lefs. than 233, and the latter 28. Again, 
The correct table makes 62 hundredths die 
annually of the males living between birth 
and five years of age; one in 32 of the 
males living between 5 and 10; one in 65, 
between 8 and 16; one in 69; between 10 | 
and 20; one in 40, between 20. and -30; 
one in 29: between 30 and 40; onein 22, 
between 40 and 50; one°in 16, between 
50 and 60; onein rr, between 60 and 70; 
and one in 7 between 70 and 80. But 
the other table, would make only 43 hun- 
dredths die between birth and five years of 
age; one in 70, between 5 and 10; one in 
120, between 8 and 16; one in 117, be- 
tween 10 and 20; one in $0, between, 20 
and 30; one in 30, between 30 and 40; one’ 
in 23, between 40 and 50; onein 18;, be- 
tween so and 60; one in 13%, between 60 
and 70; and one in 9 between 70 and 80. — 

Of remaxes, the corre table makes 
fifty-nine hundredths die annually of the 
living between birth and five years of 
age; one in 3,4 of the living ‘between 5 

and 10; one in 90, between 8 and 16;. 
one in 107, between 10 and 20; one in 
68, between 20 and 30; one in 41, be-~ 
tween 30 and 40; one in 30, between 40 
and 50; one in 24%, between 50 and 60; 
one in 15, between 60 and 70 ; and one in 

7 

  

 



General Introduétion. 13 

73s between 7o and 80. But theother table 
would make only forty-two hundredths (2) 
of females die between birth and five years 
of age; one in 72, between § and io; one 
in 180, between 8 and 16; one in 191, bes 
tween 10 and 20; one in 70, between 20 
and 30; one in 42 between 30 and 40; 
one in 35, between 40 and 50; one in 32, 
between 50 and 60; one in 21, between 60 
and “70 F"and one in 103, between 7o and 
8௦. * 

Farther. *The correct table makes the 
number of inhabitants (taking males and fe- 
males tegether) dying annually at Stockholm, 
to be nearly a 16th andahalf. The other 
would make it a 26th part of the inhabi- 
tants ; whereas, the number actually dying 
is nearly a 19th,——-The former table gives 
this’ proportion too great, becaufe, in confe- 
quence of giving the true order in which a 
given number born will die, it gives only 
the expectation at Jirth in Stockholm (4) 5 
and therefore, cannot include the expecta- 

(a) Compare the laf{ note with the corre: Table, 
or Table 44th. 

(2) And this too on the fuppofition, that the probabi-_ 
lities of living, at every particular age, among the in- 
habitants born in Stockholm, are the fame that they are 
among the whole body of inhabitants at that age, 60115 , 
fitting of natives and foreigners; whereas the truth is, 
that the mortality of great towns falls more on the new- 
comers, than on thofe who have been feafoned to it by 
having lived in it fome time. ் 

tion.
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tion at entrance of. thofe who begin their . 

refidence in Stockholm after infancy.——The — 

other muft give this proportion too little, for 

the reafons explained in the preceding Vo- 

lume, p. 337, &c. te 

In order to make a table conftructed for 

Stockholm in the manner mentioned in the 

note p. 10, a‘juft reprefentation of the inha- 

bitants, the numbers of the living (the decre- 

ments continuing the fame) fhould pe imi- 

nifhed at every age by a number equal to the 

annual average of new-comers at and after 

that age. After this diminution, the table 

will exhibit the fame probabilities of life at 

every age with Table 44th ; and if the fum 

of the remaining numbers is divided by 

the fum of the decrements, the quotient 

leffened by half unity will, agreeably to the 

rule in p. 341 of the former Volume, Bive 

the number which I have called the expec7a- 

tion at entrance, and confequently the true 

_ proportion of inhabitants dying annually. 

But there being no obfervations which 

make a fubtraction of this kind at every — 

particular age practicable ; it is neceffary to. 

be fatisfied with fuch a fubtraction at the be= ~ 

ginning of mature life as that dire¢ted in the 

preceding Volume, p. 339, &c. - The Szock-_ 

holm obfervations happily give a proof of the 

neceflity and ufe of this fubtraétion, by in- 

forming us of the fre probabilities of living 

at Stockholm, as exhibited in table 44th; and 

at the fame time furnifhing us with the 
means — 
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_ means of conftructing a table (like the 13th 
for London) of the probabilities of living 
in this town, on the fuppofition that all 
who die were born there. Let there- 
fore, (fince the excefs of the burials above 
the births is nearly the fame (2) in both ci- 
ties) the correction be applied to this laft 

: table which has been applied to Table 13th 
for , London. “That is; let it be fuppofed 
that one quarter, of all males and females 
who die at Stochboln, begin their refidence 
in their 20th year; and in conformity to 
this fuppofition, let 2500, or a quarter of 
the radix, be fubtraGted from all the num= 

bers living at every age before 20, preferv- 
ing the decrements the fame. The refult 
will be a table which, when compared with 
Table 44th, will appear to exhibit more 
nearly the true probabilities of living in all 
the ftages of life. By giving them, how- 
ever, too high, it will appear that the cor- 
reétion (4) has not been fufficient ; and that, 
confequently, the expectation at entrance 
will come out, though much nearer, yet 
ftill adove the truth. 

I have 

(a) In nine year's before 1764, the births at Stockholm, 
exclufive of the ftill-born, were 7,907, and the burials 
11,344. 0 1 

(4) After this correction, the numbers in the note 
P+ 10, will be : ; 

Males
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I have thought it worth while to make 
thefe obfervations, in order to fhew, from 

an unqueftionable fact, what judgment ought 

to be formed of the tables for London in the 

following collection ; and it feems impofli- 

ble not. to be convinced by them that though 

thefe tables give the probabilities of the du- 

ration of life in London (and confequently ~ 

the values of life-annuities) {trikingly lower 

than in other fituations, yet they do not give 

them low enough; and that, in particular, 

the number by which the annual deaths 

ought to be multiplied to find the number of © 

inhabitants, and which Table 14th deter- 

mines to be 20%, is not probably fo much 

aS 20. 

  

Living bls Living . 

Males atage © 7,500 Femalesat age © 7,500 
1 4,582 1 4,760 
2 4,022 2 4,148 

5 39299 3: 3509 
௩௦ 2,802 10 2,909 

15 2,608 15 2,790 

௩0 2,415 க 10 2,680 

20 4,865 2௦. 53145 
25 4,480. 25 45854 
&e. &c. ட 0 

Totals (including : -_— 

thenumbersomit- (187,100 - - 230,367 

ted) after deduét- ie | 

ing 5000 - - 

Therefore the expectation at entrance of males is 18x69 

of females is 23.93; 5 of both conjointly 20,873 but thefe 

expectations are really (as appears from the obferyations) 

16.80———=20.93, and 18.89 refpectively. 1 
n 

2 
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TABLE II. continued. 

Year| 3 per Ct.]33 per Ct.|4 per Ct. | 5 per Ct, [6 per Ct. 
  

    

_ ee | வையை 

  

56|26.9654)24.4097|22.2198]18.6986|16.0288| 
57127-1509} 24.5 504|22.3267|18.7605|16,0649 
§8)2'7.8310|24.6864/22.4295|18.8195|16.0989| 
59127-5058/24.8178)22.5984118.875 7116.1 311 
60}27.6755124.94.47|22.6234118.9292|16.1614) 

OF ys 76849) 25.0674122.7148]18.9802|16.1900 
62}28,0003|25.1859|22.8027|19,0288116.2170 
63[28.1596125:300422.8872]19.0760116.2424] 
64|28.3064)25.4110/22.9685/19.1191|16.2664| 
65}28.4528}25.5178123.0466|19.1610|16.2891 

  

  

66)28.5950)25.6211|23.1218|19.2010|16.3104 
67|28.7330|25.7209|23.1940|19.2390|16.3306 
68} 28.8670) 25.8173 ]23.2635|19.2753|16.3496 
69)]28.9971|25.9104.123.3302|19.3098|16.3676 

70} 29-1234|2620004|23.3945}19.3426)16.3845 

71|29.2460]26.0873|23.4562|19.3739|16.4005 
72129.3650)|26.1713|23.5156|19.4037|16.415 5 
7329.4806[26.2425 23. 6727 [19.432116.4297 
74|29.5928|26.3309 |23-6276|19.4592|16.4431 
46|29.7018|26.4067|23.6804|19.4849|16.4558 

76|29.8076|26.4799|23-7311|19.5094116.4677 
77 |29.9102|26.5 506|23.7799|19-5328|16.4.790 
:78|30.0099|26.6190|23.8268]19.5550|16.4896 
79|30.1067|26.6850/23.8720|19.5762|16.4996 
80]30.2007|26.7488123.9153|19-5964|16.5091 

  

  

  

81 |30.2920]26.8104|23.9571119.6156)16.5180 
82 130.3805 |26.8700}23-9972|19-6339|16.5264 

83 |30-4665|26.9275|24-0357)19-6514|16.5343 
8430. $00] 26.9831 |24.0728}19.6680]16.5418 
85 130.631 1| 27.0368]24.1085 |19.6838116.5489 

B 4 
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TABLE IV. continued. 

  

3 per Cent. | 3% per Cent. | 4 per Cent. 6 per Cent. [3 6 per Cent. 
  

66.174,222)| 73-457,869) 81.702,246]101.628,138| 127:268,118 

69-159,449) 77-028,894) 85.970,336|107-709,545] 135.904,205 
72234,232) 80.724,906) 90.409,149|114.095,023| 145.058,458 

| 7540752591 84-550,277) 95-025,515|120.799,774) 154.761,905 
78.663 ,297) 88-509,537| 99-826,536|127-839,762| 165.047,683 
82,023,196) 92-607,371|104.819,597|135.231,751| 175-950,54.41 
85.483,892| 96-848,629)110.012,381|142.993,338 187.5073577, 

89.04.8540 g}1 Ome Z3, 331111 5.412,876|151.143,005 199-758,031 
92-719 ,861\105-781 ,672)121.029,392/159.700,155) 212.743,513 
96.501 ,4.57|1 10.484 ,03%]126.870,567|168.685,163| 226.508,124| 
100.396, 500|115.330,972|1 32.945,390|178.119,421| 241.098,612 
104.408, 395|120.388,256|1 39.263,206]188.025,392| 256.564,528 
108.540,647|125-601,845|145.833,734|198.426,662| 272.958,400 
112.796,867|1 30.997,910|152.667,08 3)209.347,995] 290.335,904}, 

117-180,773|1 36-582 ,837|159-7735767|220-815.395| 308-756,058 
121.696,196|142-363,236|167.164,717|232.856,165| 328.281,422 

126.347,082|148.34.5,949|174-851,306]245.498,973) 348.978,307 
131+1373494|154-538,057|182.845,358|258.7733922] 370.917,000) 
136,071 ,619}160.946,889|191-1595173|272.7125618] 394.172,026 
141-1 §3,768|167.580,03q|199-805539|287-348,249] 418.822,348 
146.388, 381|174.4.4.5,332|208-797,761|302-715,661} 444.951,089 
1§1-780,032|181.550,918|218.149,672/318.851 5444 472.048,790) 
1579-33343 3|188.905,200 227.875 ,658 335+794,017| 502.007,717 

163-05334.36|196,516,882237-990,685}353-5833717| 533-128,180) 
168:94.5,039|204.3945973|248-510,312|372-262,903| 566.115,871 
175-01 3,391|212.5483797|259-450.725|391-876,048 601.082,824, 
181.263,7921220.988,005|270.828,7541412.469,851 638,147,793 
184.701 ,706]229.722,585|282-661 ,90414.34.093,343| 677.436,661 
194-3325757|238:7625876|294-908,380]4.50-798,011 719-082,860 
201.162,740|248.1195577|307-767>11514.80-637,911| 763.227,832 
208.197,022|25%7.803,762|321-077,800} 505-669,807) 810.021,502 

2.15-4435551|267.826,894|334-920,912|531-9533297| 859-622,792 
222.906, 85 8|278.200,835|34.9-317,748 559-550,902| 912.200,160 
12 30.594,003/288.937,864|304-290.4.5 8/5 88.528,510 967.932,169 

238.511,885|300.050,689|379-862,077|618.954,936|1027.008,099 
246.667 ,242/311.552,463 396-056, 5601650.902,683 1089.628,585 
2.§ 5-067 ,259|323.456,800|412-898,822|684.447,817 11¢,6.006,300 

263-719,27 71335-77727 98|43Or41 4377517 19-0703208 eee 
272.630,85 5/34.8.530;010,448.631,366}756.653,718 தக 
282.800,781|261.428,561467.576,621 795+486,4.04|1 380.005, 2 
291.264.,074|375-389,060|487-279 ,686|836-260,724 1463-805 493 

  

                 



 



 









 



 





 



i ACB Si BSS. 

aay இட்ட பாரா: 

Shewing the Probabilities of Life at Nor- 
wicu. See page 353, Vol. I. 

39 

  

  

    

    

Ais [ie se | ase [Pits | Ase Pe 
© |1185/320 || 32 \392 | 6 | 63 174] 9 
ர | 8616௦2 | 33 (386 | 6 jl 64 |165 | 9 
2 | 705] 60 |] 34 (380 | 6 | 65 |156 | 9 

3 | 645) 32 || 35 [374 | 6 || 66 |r47 | 9 
4 | 613) 23 || 36 1368 | 6 6 698 | 9 
5 | 590) 20 [p37 |362 | 6 || 68 [129 | 9 
6 | 570] 16 || 38 [356 | © |} 69 |r20 | 9 
313 ॥ 2-2. [யம | 9 
8 | $41) 11 || 40 [343 ஈரா ம 8 

9 | 530] 9 | 4% 337 | 6 72 | 94) 8 
10 | 521| 7 || 42 (331 | ©) 33 | 86 | 8 
சாகி 6 |) 43° 1325 17 W 74.) 78) 8 
721808 604 |318 | 775) 70) 8 

13 |) 502) $5 ages | 7 ற ர் 

701492 5 || 47 | 775145 © 
16 | 487| 5 || 48 290) 71 79 | 42 | & 
17 | 482| 5 || 49 1283 | 7 80) 37 | 5 
18 | 477, 5 || 5° ட் அம் 224 2 
19 472 ம் ot 269 7 82 28 4 

20 -|‘464| 6 || 52 \262 ) 7 83 | 24 | 4 

21 461 6 53 1255 8 j} 84 | 20 3 
22 455 6 54 247 8 85 a 3 

23 | 449) 6 || 55 1239 | 8 || 86) 34] 3 
24 | 443 6 | 56 par | 8 87) ar | 2 
26° | 437) 6 | அ | Se 5 2 

அரி எ. எறி அ 6 
னதி கா அ 2 

கர (ப ம (த. 
ல உக மா! 59 Tahaan: 

| 30 494 6 62 183 9 93 ; I 1 

31 | 998 6 
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.TABLE XIX. continued, 

Value at Value at | Value at | Value at | 
gperCt. | 4 perCt. | 5 per Ct. | 6 per Ct. 

79°84 | 1-793 | 1.751 | 1.750 | 1.672 
{80-85 | 1.645 | 1.608 | 1.573 1.539 
81-86 | 1.51 | 1.448 | 1.447 | ty, 

I 

ர் 

    

Ages. 

  

  

82-87 392 | 1-356 | 1.320 | 1303 
83-88 | I-me4 | 1.259 | 1.235 2 
84-89. 1185: | 1.164 | 1.149 | 1.724 
85-90 | 1.074 | 1.054 | 1.038 | 1.021 
96-01 | ௦.92 | 0.902 | 0.892 |. 0.879 
92508 (0,756 | ௦798 | 0734 | 0.926 

88-93 | 0.562 | 0.554 | 0.547 | 0.41 
89-94 | 0.377 | 9-373 | 9-369 | 0.365, 
90-95 | ©-179 | 0-177 | 175 | 0.174 
‘91-96 0.009,! 0.000 | 0.000 0.000 
          

Vou. dl. Part 1 TABLE
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க்ரிட் ப 

Shewing the Value of an Annuity on the 
joint Continuance of Two Lives, accord- 
ing to the Northampton Table of Obferya- 
tions, p. 36. 

Difference of Age fen x ears: 

  

Ages. 

ரர 
2-12 

Seis 
A-14 
Ses 
6-16 

டா 
8-18 

9-19 
10-20 
11-21 
12-22) 

13-23 
14-24 
16-24 
16-26 
17-27 
18-28 
19-29 

| 20-30 
21-31 

Value at 

12.346 
14.239 
14.895 
15-207 
15.391 
15.486 
15.490 
15.436 
15.316 
15.151 

14.974 
1419S 
14.612 
14.424 
14.230 
14.030 
13.832 
13.642 
13.461 
13.236 
ர ன்   

3 per Cent 

  

Value at 
4 per Cent. 

10.782 
12.438 
13.019 

13-374 
13.479 
13.579 

13-599 
13.569 
13.482 

13-355 
ean 
13.078 

Oe 
12.784 
12.630 
12.4770 
12.301 
120 
12.01 3 
05   

டு at 
5 per Cent. 

9-544 
11.010 
ரா 26 

11.850 

11௨054 
12.052 
12.083 
12.070 
12.006 
11.906 
11.797 
11.686 
11.570 
11.450 
EI. 324 
Tg? 

11.063 
10.939 © 

10.820 
10.707 
10.600 

110.617 

[10.027   

vere at | 
6 per Cenr, 

B.say | ப 
9-857 
10324௮) 

10.716 
10.813; 

10.849 
10.847 

ey) 
10.719. 
10.631 © 
10.541 
10.446 
10.348 
10.244 
10.135 

9-924 
9-826 } 

இ 
9-044   

  

11.742
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TABWLE XxX. continued, 

, Value at alue a alue ai alue al 
Ages. oe ட்ட ee San a Cae bot Con, 

22-32 |12.G6t |11.615 |10.498 | 9.661 
23-33 |12-798 \11.485 |10.393 | 9.474 
24-34 |12.632,/11.352 110.286 | 9.386 
25-35 112.463 |11.217 |10.175 | 9.295 
26-36 |12.291%11.078 | 10.062 | 9.201 
47-37 |12.146 |10.936 | 9.946 | 9.106 
28-38 111.937 |10.791 | 9.826 9.006 
29-39 |11.755 {10.642 | 9.793 | 8.902 
30-40 |11.568 |10.490 | 9.576 | 8.795 
31-41 | 11.382 |10.336 | 9.448 | 8.688 
32-42 1112195 |10.182 | 9.320 | 8,80 
33-43 [11-007 |10.027 | 9.190 | 8.471 
34-44 |10.817 ® 9.869 | 9.058 | 8.358 
35-44 (16,622 (0100 | 8.621 | 8.242 
36-46 |10.424 | 9.540 | 8.701 | 8.122 
37-47 .|10.221 | 9-370 | 8.036 | 7.998 
38-48 | 10.014 | 9-195 | 8-487 | 7.870 

39-49 | 9-803 | 9-015 | 8-333 | 7-737 
40-50 | 9.590 | $.834 | 8.177 |- 7.602 

41-51 | 9.383 | 8.658 | 8.025 | 7.470 
42-52 | 9-179 | 8.483 | 7.875 | 7-340 

43-53 | 8.975 | 8.308 | 7.724 | 7-208 
44-54 | 8.767 | 8.130 | 7-509 | 7-073 
45-55 | 8.557 | 7-948 | 7411 | 6.935 
46-56 | 8.344 | 7.763 | 7-249 | 6-793 
47-49- | 8.125 | 7-574 | 7-084 | 6.648 
48-58 |. 7.907 | 7-382 | 6.915 | 6.498 
49-59 7-186 | 6.742 | 6.344   
  

7-084 
சை
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TABLE XX. continued. 

Ages. ee at Value at Vale at als 1, 
3 per Cent.) 4 per Cente} 5 per Cent. per Cent. 

50-60 | 7.461 | 6.989 | 6.568 | 6.189 
§r-61 | 7.240 | 6.795 | 6.395 | 6.035 

§2-62 | 7.021 | 6.600 | 6.222 | 5.880 
53-63 | 6.795 | 6-399 | 9-042 | 5.719. 
54-64 6.68 6.196 |%.860 oe 

55-65 | 6.334 | 5.986 | 5-671 | 5.384 
56-66 | 6.098 | 5.774 | 5-479 | 5-209 
57-67 | 5.860 | 5.559 | 5-283 | 5.031 
29-68 | 5.621 | 5.341 | 5.084 | 4.849 
H5g-69 | 5.380 | 5.12 | 4.883 | 4.665 
60-70 | §.139 | 4.900 | 4.680 | 4.478 
61-71 | 4.898 | 4.679 | 4-476 | 4.289 

62-72 | 4.659 | 4.458 9 4.272 | 4,099 
63-73 | 4.420 | 4.236 | 4.066 | 3.908 
64-74 |.4.186 | 4.019 | 3-864 | 3.719 

65-75 | 3-958 | 3.806 | 3-665 | 3.533 
66-76 | 3.743 | 3-606 | 3-477 | 3:357 
67-77 | 3-529 | 3-405 | 3.289 | 3.180 
68-78 | 3.310 | 3-499 | 3.095 | 2.996 

69-79 | 3-077 | 2-979 | 2.887 | 2-799 
70-80 | 2.843 | 2-757 | 2-675 | 2.598 
71-81 | 2.618 | 2.542 | 2.470.| 2-402 
72-92 | 2.401 | 2.334 | 2-271 | 2-211 
73-83 | 2-199 | 2-141 | 2.055 | 2.032 
74-84 | 2.043 | 1.991 | 1-941 | 1.894 
75-85 | 1.903 | 1.856 | t.311 | 1.769 
76-86 | 1.781 | 1.739 | 1-699 | 1-661 
77-87 | 1-670 | 1.633 1.562 59   

ன்
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TABLE XxX. continued. 
  

Value at | Value at | Value at | Value at 
| nee: 3 per Cent.| 4 per Cent.|5 per Cent.| 6 per Cent. 
  

78-88 | 1.580-| 1.546 | 1.514) 4.483 
79-89 | 1-456 | 12427 | 1.400 | 1.373 
180-90! | 1.302 | 1.278 || 1.255 | 1.234 
"{8r-91 | 1.096 | 1.078 | 1.061 | 1.044 
82-92 | 0.877 | 0.864 | 0.862 | 0.840 | 

{83-93 | 0.62| 0.614 | 6.606 | 0.599 
84-94 | 0.498 | 0.403 | 0.398 | 0.394 
{85-95 | 0.189 | 0.187 | 0.185 | 0.183 
{86-96 | 0.000 | 0.000 | 0.000 | 0.000 |             
  

E 3 TABLE
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ணக Ba RY. XX. 
Shewing the Value of an Annuity on the joint 
Continuance of Two Lives, according tothe | 
Northampton Table of Obfervations, p. 36. 

Difference of Age fifteen Years. - 

Value at | Value at | Value at | Value at 
3 per Cent |4 per Cent-| 5 per Cent. 6 per Cent.) 

  

Ages. 

  

  

  

    

1-16 111.864 |10.406 | _¢-243 | 8.301 
2-17 |13-659 |11.981 |10.642 | 9.556 
3-18 14.277 |12-531 |11.134 | 9.998 
4-19 |14.657 |12.876 |11.447 |10.284 
$-2௦ 114.776 [12.993 {11.561 | 10.391 
6-21 114-004 18.12 {11.685 | 10.510 
4-22 |14.950 113-178 | 11.748 | 10.576 
8-23 |14.929 13-178 | 11.761 | 10.597 
9-24 |14.834 {13.112 |11.715 | 10.666 

10-25 |14.683 |12.998 |11.627 | 10.497 
17-26 |14.508 112.861 |1T.¢19 |10.410 
12-27 |14.323 |12.715 |11.402 |10.314 
13-28 |14:1 32.) 12.564 | 11,280 6279 
14-29 |13.936 |12.408 |11.153 | 10.110 
1§-30 |13.734 |12.246 | 11.021 | 10.001 
16-31 (1227 112078 |10.883 | 9.886 
17-32 113.320 11.911 | 10.746 | 9.771 
48-33 |13.121 |11.750 |10.613 | 9.660 

19-34 |12.930 |11-595 | 10.486 | 9.554 
20-35 [12.744 |11-445 |10.363.| 9.451 
21-36 112.567 k11.302 |10.246 |. 9.354. 
22-37 | 12.304 111.103 116:1.92))| 79 200" 
25-35 மாட ரா 020 6 | இ 
24-39 (12.038 |10.874 | 9.895 | 9.003 |: | 
2§-40 [11.854 10.725 |. 9.771 | 8.960              



  

ம பட 5 

  

  

        

சா 

TABLE XXI. continued. 

oe "(Value at Villue at Value at ) Value at 
eee 3 perCent.|4 per Cent. | 5 per Cent. 6 per Cent. 

26-41 |11.670 |10.574 | g!647 | 8.85¢ 
27-42 \11.486)|10-423 | 9.592 | 8.751 
28-43 |11.302 {10.272 | 9.396 | 8.645: 
29-44 |II.11g.|10.117 | 9.267 | 8.536 

30-45 |10.923 | 9.959 | 9.135 | 8.424 
31-46 |10.728| 9.797 | 8.998 | 8.309 
32-47 |10.530 | 9.631 | 8.858 | 8.189 
33-48 | 10.327] 9.461 | 8,714 | 8.066 
34-49 | 10.120 | 9.286 | 8.565 | 7.938 
35-50.| 9.912 | 9.110 | 8.415 | 7.809 
36-41 9-797 | 8.937 | 8.267 | 7.681 

37-52 | 9.503 | 8.763 | 8.119 | 7-553 
38-53 | 9.296 | 8.586 | 7.966 | 7.421 
39254 | 9.08@| 8.406 | 7.810 | 7.286 
40-56) | தஹ | மேச | 7-058 |) 7.140 

41-56 | 8.655 | 8.035 | 7.489 | 7.005 
42-57 | 8.439 | 7-848 | 7.326 | 6.862 
43-58 | 8.222 | 7.660 | 7.162 | 6.718 

44-59 | 8.003 | 7-469 | 6.994 | 6.570 
45-00 | 7.781 | 7.274 | 6.822 | 6.418 
46-61 | 7.556 | 7.076 | 6.648 | 6.263 
47-62 22221 O08 7h 6.469 | 6.104 
48-63 | 7.093 | 6.667 | 6.283 | 5.937 

49-64 | 6.854 | 6.454 | 6.093 | 5.767 
50-65 | 6.611 | 6.236 | 5.897 | 5.59° 
51-66 | 6.369 | 6.019 | 5.701 | 5.412 

52-67 | 6.127 | 5.801 | 5.504) 5-233 
53-68 | 5.884] 5.580 | 5.303 | 5-050 
54-69 | 5-638 | 5.357 | 5-100 | 4-864 
  

4 
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TABLE XXI. continued, 
  

Value at | Value at) Value at Value at 
Ages. 3 per Cent. 4 per Cent.| 5 per Cent.| 6 per Gent. 
  

55-7° | 5-390 | 5-132 | 4893 | 4.674 
50-71 | 5.145 | 4.905 | 4.035 | 4.482 
57-72 | 4-899 | 4-679 | 4-477 | 4-289 
58-73 | 4-650 | 4-455 | 4.269 | 4.096 | © 
59-74 | 4-418 | 4.234 | 4-004 | 3.906 | , 
60-75 | 4.189 | 4.021 | 2-360 | 3.9216) 

61-76 | 3.974 | 3-821 | 3.679 | 93.546 
62-77 3.700 | 3-621 | 3.492 | 3.341 
63-78 | 3-538 | 3-414 | 3-297 | 3.188 
64-79 | 3.303 | 3-192 | 3.088 |. 2.990 
65-80 | 3.063 | 2.965 | 2.873 | 2.786} 
66-81 | 2.833 | 2.746 | 2.664 | 2.587 
67-82. | 2.610 | 25533-| 2.46% | 2.308 
96-82 | 2403 |: 2356 12272. 22ம் 
69-84 | 2.244 | 2.183 | 2.126 | 2.071 
70-85 | 2.097 | 2.042 | 1.991 | 1.941 
71-86 | 1.963 | 1.914 | 1.867 | 1.823 
72-87 | 1.838 | 1.794 | 1.753 [1.713 | 
73-88 | 1.736 | 1.697 | 1.660 | 1.625 
74-89 | 1.003 | 1-576 11.538 | 11500) 
75-90 | 1-440 | 1.413 | 1.387 |. 1.361 
76-01 | 1-221 | 1.200 | 1.180 | 1.160 

77-92 | 9-985 | 9.970 | 0.955 | 0.942 
78-93 | 9.706 | 0.697 | 0.688 | 0.679 

79-94 | 9-458 | 0.453 | 0.448 | 0.443 
80-95 | 0.210 | 0.208 | 0.206 | 0.204 

181-96 | 0.000 | 0.000 | 0.000 | 0.000 } 

            
  

TABLE 
ர
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TABLE 2181, 

Shewing the Value ofan Annuity on the joint 
Continuance of Two Lives, according to the 
Northampton Table of Obfervations, p. 36. 

Difference of Age twenty Years. 
படட Value at ( Valuéilat | Value at | Value at 

BSS | 3 per Cert.| 4 per Cent.|5 per Cent.}6 per Cent. 

1-21 |11.4¥3,|10.053 | 8.961 | 8.070 
2-22 113.172 111.605 | 10.344 | 9.313 
3-23 | 13-794 | 12-161 |10.843'| 9.764 
4-24 |14.178 |12.511 | 11.163 | 10.057 
5-25 |14.301 |12.633 [11.281 |10.170 
6-26 |14.420}12.754 |11.400 | 10.286 
7-27 \THASt 113.798 | 11.452 | 10.341 
8-28 |} 14:417 112.786 | 11.455 | 10.354 
9-29 | 14.310, 12.710 {11.401 |10.316. 

10-30 | 14.150 |12.586 |11.304 | 10.239 
11-31 |13.G65 |12.441 |11.188 10.144 
12-32 | 13.770 |12.286 |11.062 |10.042 
13-33 113-570 12.125 110.932 | 9.934 
12-84 |13.363 |11.959 |10.796 | 9.822 
8-2 வர்ம ற் [ர 00% | 9.703 
16-36 (12932 | 11.609 10.507 | 9.579 
17-37 |12.714 |11-430 [10.358 | 9.454 
18-38 |12.502 [11-257 |10.214 | 9.333 
19-39 |12.297 | 11.089 |10.074 | 9.215 
20-40 | 12.096 |10.924 | 9.937 | 9.190 
21-41 [11.906 | 10.768 | 9.809 5.992 
22-42 |11.723 |10.619 | 9.685 | 8.809 
23=43 |11.540 |10.470 | 9.562 | 8.485 
24-44 |11.354 110.317 | 9-435 | 8.679             
 



  

  

          

7h TA Bolen Si 

TABLE XXII. continued. 

alue a alue ai Value a Value’; 
noe a Ct ம் ் Ct. 5 per Ch I 6 a Ct. 

25-45 {11.164 |10.160 | 9.304 | 8. 569 | 
26-46 {10.970 |10.0C0 | 9.170 | 8.456 

27-47 |10.773 | 91836 | 9.032 ட் 338 
28-48 110.572 | 9.067 | 8.890 | 8.217 

29-49 |10.306| 9.495 |: 8.744 | 8.092 
30-50 {10.160 | 9.321 | 8.596 | 7.966 
31-51 | 9-957 | 9-151 | 8-454 | 7.841 
32-52 | 9.756 | 8.980 | 8.306 | 7.716 

33-53 | 9-559 | 8-806 | 8.157 | 7-558 
34-54 | 9-342 | 8.629 | 8.005 | 7-457 
35-55 | 9-131 | 8.448 | 7.849 | 7.322) 
36-56 | 8.916 | 8.264 | 7.690 |. 7.183 

37-57 | 8.699 | 8.076 | 7.527 | 7-04t 
38-58 | 8.477 | 7.884 | 7.360 | 6.894 

39-59 | 8.253 | 7-689 | 7.189 | 6.744 
40-60 | 8.025 | 7.490 | 7.015 | 6.590 
41-61 | 7,796 | 7.290 | 6.838 | 6.434 
42-62 | 7.507 | 7.088 | 6.660 | 0.276 | 
43-63 | 7.332 | 6.881 | 6.4777 6.112 
44-64. | 7006 | 6.671 | 6.289 | 5.944 

45-65 | 0.850 | 6.453 | 6.094 | 5.769 
46-66 | 6.602 | 6.230 | 5.894 | 5.583, 
47-67 | 6.351 | 6.004 | 5.690 | 5.403 
148-68 |. 6.096 | 5.774 | 5.481 | 5.213 

49-69 | 5.839 | 5.541 | 5.268 | 5.019 
50-70 | 5.982 | 5.306 | 5.054 | 4.922 
51-71 | 5-328 | 5.074 | 4.841 | 4.626 

52-72 | 5.077 | 4.845 | 4.630 | 4-430 
  

 



படி ண்ட ons 
TABLE XXII. continued. 
  

  

Value at | Value at | “Value at (| Walueat 
ae 3perCt. | 4 per Ct. | 5 per Ct. | 6 per Ct, 

53-73 | 4:829 | 4.614 | 4.417 | 4.234 
54-74 | 4.585 | 4.389 | 4.208 | 4.040 |: 
58-76 124-546 | 4.171 | 4006 | 3.852 
56-76 | 4.129 | 3.966 | 3.815 | 3.674 

57-77 | 3-998 | 3.761 | 3-623 | 3.494 
58-78 | 3.682 | 3.549 | 3.424 | 3.308 
59-79 | 3-440. | 3-922.) 2.210 | 3.105 

60-8௦ | 3.197 | 3.692 | 2.992 | 2.899 
61-81 |..2.964'| 2.870 | 2.782 | 2.699 
62-82: | 2730 | 2.656 | 2.578 | 2.504 
6265) 2.20): அண சடா. (2 
64-84 | 2.371 | 2.305 | 2.242 | 2.182) 
ஜே 2222 0 2௮6. [2 | 21058 
66-86 | 2.08 |) 2.035 | 1.984 | 1.936 
67-87 | 1.963 | 1.915 | 1.870 | 1.826 
68-88 | 1.860 | 1.817 | 1.777 | 1-737 
69-89 | 1.722 | 1-685 | 1-650 | 1.616 
70-90 | 1.545 | 1.515 | 1.486 | 1.459 
71-91 | 1.303 | 1.980 | 1.259 | 1.238 
72-92 | 1.044 | 1.028 | 1.012 | 0.997 

ர 55 ॥ 3753 0-714 
[74-94 | ௦480 | 0.474 | 0.469 | 0.464. 
76-95 | 0.219 | 0.217 | 0.215 | 0.213 
76-96 | 0.000 | 0.000 | 0.000 | 0.000             
  

TABLE



76 1. அகண்ட ES, 

ABLE XXII. 

Shewing the Value of an Annuity oa va the , 
joint Continuance of Two Lives, accord- 
ing to the Northampton Table of Obferya- 
tions, p- 36. 

‘Difference of Age rwenty 2 Years. 
Value at | Value at )) Value at | Value at 
zperCt. | 4perCt. | 5perCt. 6per Cr. 

  

Ages. 

  

1-26 11.037 | 9.770 | 8.742 | 7.897 
9-27 |12.722 |11.264 |10.080 | 9.104 

3-28 [13.307 [11-790 |10-555 | 9.537 
4-29 |13.661 |12.116 |10.855 | 9.813 
5-30 113.762 |12.220 |10.959 | 9.913 
6-31. 113.859 |12.322 |11.062 |10.015 
7-32 113.871 |12.350 |T1.100 |10.060 
8-33 |13.820 |12.323 {11.090 |to.061 
9-34 |13-698 |12.234 |11.024 |to.ot2 

10-35 |13.525 |12.098 |10.916 | 9.925 
11-36 [13.328 |11.g4t |10.738 | 9.820 | 

412-37. |13.120 111.773 [10.651 | 9.707 
13-38 {12.906 |11.600 |10.509 | 9.588 
14-39 [12.686 |11.420 |10.360 | 9.464 
Wop. 224 50s tee ee EO 20am asa 

416-41 [12,229 |11.044 [10.046 | 9.198 |’ 
{17-42 |12.002 |10.856 | 9.889 | 9.065 
18-43 |11.785 |10.677 | 9.739 |) 8.938. 
19-44 |1f.574 |10.502 | 9.592 | 8.814 
20-45 |11.367 110.330 | 9.448 | 8.692 
21-46 |11.167 |10.165 | 9.310 | 8.574 
22-47 |10.969 |10.001 | 9.173 | 8.458 
23-48 |10.768 | 9.833 | 9.031 | 8.338             
 



  

  

          

இபோ நாப எடு. வே ஏரி 

TABLE XXIII. continued. 

fae ore lager etch [ene 
24-49 110.562 | 9.661 | 8.880 | 8.214 
25-50. 110.356 | 9.488 ட் -739 | 8.089. 
20-51 1௦. 154 18 | 60 (7065 
27-92 | 9. 952 க் | ரு 25202 

28-53 | 9.748 | 8.975 | 8.304 | 7.716 
29-54 | 95540 | 8.799 | 8.153 | 7.586 |. 
30-55 | 9-329 | 8.619 | 7-999 | 7-453 | 
31-56 | 9-115 | 8.436 | 7.841 | 7-316 
32°57 | 8.897 | 8.250 | 7.689 | 7.175 
33-68: ணா உ உ ர 

34-59 | 8.454 | 7-866 | 7.346 | 6.884 
35-60 | 8.227 | 7.669 | 7.174 | 6.732 

36-61 | 7-993 | 7-469 | 6-998 | 6.577 
37-62 | 7.965 | 7.2605 | 6.8i9 | 6.418 
38-63 | 7.525 | 7.053 | 8.631 | 6.252 
39-64 | 7.281 | 6.838 | 6.440 | 6.081 
40-65 | 7.030 | 6.614 | 6.240 | 5.901 
41-66 | 6.776 | 6.388 | 6.037 | 5.718 
42-67 | 6.5227) O.159 | 5.831 | 52532 
43-08 | 6.266 | 5.929 | §.622 | 5.343 
44-69 | 6.008 | 5.696 | 5.411 | 5.150 

45-79 | 5-749 | 5-460 | 5.195 | 4.953 
46-71 | 5.488 | 5.222 | 4.978 | 4.753 

47-72 | 5-228 | 4.983 | 4.758 | 4.551 
48-73 | 4.970 | 4.746 | 4.539 | 4-348: 
49-74 | 4.716 | 4.511 | 4.322 | 4.146 
50-75 | 4.472 | 4.285 | 4.112 | 3.951 
gi-70 | 4.245 | 4.074 | 3-916 | 3.768 
  

 



௪8 டி ப்ட் மட 

TABLE XXIII. continued, 
  

Value at | Value at | Value at | Value at 
Ages. gperCt. | 4 pert. | sperCt. | 6 per Ct. i} 

52-77 | 4.019 | 3.864 | 3-720 | 3.586 
53-78 \09-797) | இவ 3016 | :5-500 

54-79 | 3-549 | 3-426 | 3,299 | 3.189 | 
55-80: 93.291 |. 35180 06. 1 28678 
௧0-00 3.5 (2-0 பன் | 22 

12-82: | 2820: 2752 2:60 25 
| 2698 | 2௮ 1 22292 | உ. 

59-84 | 2-446 | 2.376 | 2.310 | 2.247 
66-86 | 22947 862-254 (2-1. | ஊட 
61-86 | 2.162 | 2.105 -| 2.051 | 2.000 
62207 | 2.036 | 1/985 02 | 1. 
63288" | 1.032, | 1.886 042 | 1.02 
64-89 | 1.790 | 1.751 | m714 | 1.678 
96-00 3666: Teg 1 100 ies 
66-01 111.252 1 1:36 (500 எ 
67-92 | 1.083 | 1.067, | டு | உல் 
68-93 | 0.770 | 0.760 | 0.750 | 0.740 - 
69-94 | 0-497 | 0.491 | 0.485 | 0.480 
70-95 | 0.227 | 0.224. | 0.222 | 0.220 
71-96 | 0.000 |! 0.000 | 0.000 | ©.000 

—_—— 
            

TABLE



  

ந டமி க ௬. in 

TABLE -XXIv: 

Shewing the Value of an Annuity on the 
joint Continuance of Two Lives, accord- 
ing to the Northampton Table of Obfer- 
vations, p. 36. 

Difference of Age thirty Years. 
KR Valse ate{ Value at | Value at | Value at 
8°" | 3 per Ct. jog per Ct. | 5 perCt. | 6 per Ct. 

1=31 |10.605 |. 9.438 | 8.483 | 7.691 
%-32 |12.203 110.865 | 9.767 | 8.855 

3-33 |12-743 111355 110-213 | 9:263 
4-34. |13-061 |11.651 |10.488 | 9.518 
§-35 113-190 111.732 |10-572'| 9.602 
6-36 {13.207 |11.812 |10.656 | 9.687 
7-37 |\13-195 |~1-819 |10.676 | 9.715 
8-38 |13.122 {11.772 10.648 | 9.701 
9-39 |12.981 |11-665 |10.565 | 9.637 

10-40 |12.79E |11-513 |10.442 | 9.537 
11-41 |12.580 |£1-342 |10.302 | 9.420 
12-42 ,|12.363 |£1-165 |10.156 | 9.298 
13-43 [(2.144°|10.985 |10.007 | 9.173 
14-44 |11.918 |10.799 | 9.352 | 9.042 

15-45 |11.087 |10.607 | 9.699 | 8.905 
16-46 |11.448 |10.408 | 9.522 | 8.762 
17-47 {11.210 |10.208 | 9.353 8.617 

18-48 |10.975 |10.011 | 9.186 | 8.473 
19-49 |10.746 | 9.818 | g.o21 | 8.332 
20-50 |10.523 | 9-630 | 8.861 | 8.195 
21-5r |10.313 | 9.454 | 8.712 | 8.067 
22-92 10.111 | 9,284 | 8.568 | 7.944 

  

  

           



  

  

          

80 த கர் 0 5. 

TABLE XXIV. continued. 

i Value at | Value at | Value at | Value at” 
Bes> | 3 perCt: | 4 per Ct. |-5 per Ct. | 6 perCt, 

23-53 | 9.905 | 9-112 | 8.421 | 7.818 
[24-54 | 9.696 | 8.934 | 8.270 | 7.688 | 
25-55 | 9.484 | 8.754) 3.116 | 7iq5s 

26-56 | 9.209 | 8.570 | 7.958 | 7.419 
27-57 | 9-051 | 8.383 | 7-797 | 7-279 
28-58 | 8.830 | 8.193 | 7-032 | 7.135 

29-59 | 8.605 | 7.999 | 7-464 | 6.988 
30-60: |, 8.378 | 7-302") 7.2902 | னிட 
gr-61 | 8.147°| 7-601 | 7-116 | 6682 

32-62 | 7.914 | 7.397 | 6-937 | 9.524 
33-63 | 7-073 | 7-186 | 6.750 | 6.359 
34764 | 7.429 | 0.971 | 6.559 | 6.189 
35-65 | 7-177 | 6-747 |, 6.360 | 6.010 
20-06) 6.923 00.520 | போடி | டிச 
37-67 | 6.663 | 6.288 | 5.948 | 5.639 
38-68 | 6.401 | 6.0524) We 73m) 15.446 

39-69 | 6.137 | 5.813 | 5.518 | 5.249 |, 
40-70 | §.871 | 5.571 | 5.298 | 5.047 
41-71 | 5-605 | 5.329 | 5-076 | 4.844 | 
42-72 | 5.341 | 5.087 | 4.854 | 4.640 
43-73 | 5.081 | 4.848 | 4.624 | 4.436 
44-74 | 4.826 | 4.613 | 4.417 | 4.235 
45-75 | 4-580 | 4.386 | 4.206 | 4.040 
40-76 | 4.348 | 4.171 | 4.006 | 3.853 

47-717 | 4-115 | 3.954 |.3-805 | 3.666 
48-78 | 3-875 | 3-73t | 3-590 | 3-469 
49-79 | 3-619 | 3-490 | 3.369 | 3-256 
40-9௦ | 3.362 | 2-247 | 3-140 | 3:039   
 



eA Re i pes 

  

  

    

  

        
  

8r 

TABLE XXIV. continued, 

[கன ae aes 
51-81 | 3.117 | 3.015 | 2.920 | 2.829 
52-82 | 2.882 | 2.792 | 2.707 | 2.629 
53-83 | 2.665 | 2.585 | 2.510 | 2.438 
54-84 | 2.502 | 2.428 | 2.360 | 2.296 
35-86 2.349 | 2.284 | 2.222 | 2.164 
56-86 | 2.211 | 2.153 | 2.097 | 2.044 
57-87 | 2.082 | 2.030 | 1.980 | 1.932 
53-88 | 1-975 | 1.998 | 1.883 | 1.841 
59-89 | 1:828 | 1.788 | 1.750 | 1.913 
60-90. | 1.641 | 1.608 | 1.577 | 1.547 
61-01 | 1-382 | 1.358 | 1.334 | 1.311 
62:92 |: 1102 | 11-088) 1.071 || Wome 

63-93 | 0-785 "| 9.774 | 0.764 | 0.754 
64-94 | 0.506 | 0.500 | ©.494 | 0.489 
ட (20 [102295 :0௪2264 6224 
66-96 | 0.000 | 0.000 | 0.000 } 0.000. 

Vow. Il: Part [a TABLE



82 TA > Ban E: Ss 

A BSE OX ye 

Shewing the Value of an Annuity on the joint 
Continuance of Two Lives, according to the 
Northampton Table of Obfervations, p. 36. 

Difference of Age thirty-five Years. 
  

  

            

= 

  

த Value at | Value at | Value at | 82] . 
25% | 3 per Cent. |4 per Cent. 5 per Cent. | 6 per Cent, 

1-36 | 10.104 | 9.047 | 8!173 | 7.442 
2-37 | 11.600 | 10.392 9-390 |. 8.551 
3-38 | 12.087 | 10.838 9-800 | 8.928 
4-39 | 12.362 | 11.097 | 10.043 | 9.157 
§-40 | 12.405 | 11.150 | 10.102 | 9.219 
6-41 | 12.446 | 11.203 | 10.163 | 9.283 
7-42 | 12.412 | 11.190 | 10.165 | 9.296 
8-43 | 12.325 | 11-130 | 10.124 9-270 
9-44 | 12.174 | 11.012 | 10.031 | 9.197 

10-45 | 11.976 | 10.851 | .9.960 | 9.088 
11-46 | 11.756 | 10.697-| 9.774 | 8.962 
12-47 | 11.525 | 10.481 9-592 8.827 
13-48 | 11.288 | 10.284 | 9.425 | 8.686 
14-49 | 11.045 | 10.080 | 9.252 | 8.538 
15-50 | 10.799 | 9.872 |. 9.076 | 8.386 

| 16-51 | 10.554 | 9.665 8.899 | 8.234 
17-62 | 10.313 | 9.461 8.724 | 8.083 
18-53 | 10.076 | 9.260 | 8.552 | 7.934 
19-34 + 9-845 | 9.063 | 8.383 | 7.788 
20-55 9-617 8.869 8.216 | 7.643 
21-56 | 9.394 | 8.679 8.053 | 7.502 
22-57 | 9.1741 8.491 7-891 | 7-362 
23-58 8.951 8.299 மு 12 அறத 
24-69 8.725 8.104 7-556 | 7.070 
26-60 8.495 | 7.906 7-383 | 6.919 
26-61 8.263 | 7.704 | 4.207 | 6.764 
27-62 | 8.028 |. 7.499 | 4,025 |. 6.605 
28-63 7780 7.286 6.839 | 6.439



  

1: இடம் எட ள். 

12 அம் நண சத, 83 

continued. 
  

  

        

Ages. Value at |" Value at | Value at | Value at 
3 per Cent.) 4 per Cent.| 5 per Cent.' 6 per Cent. 

29-64 | 7-539 | 7.069 | 6.648 | 6.268 
30-65 | 7-286 | 6.844 | 6.447-| 6.089 

| 31-66 | 7.028 | 6.615 | 6.243 | 5.905 
32-67 | 6.768.) 6.382 |» 6.033 | 5.717 
33-68 | 6.504, 6.146 | 5.820 | 5.524 
34-69 | 6.239 P 5.906 | 5.603 | 5.326 
35-70 |. 5-991 | 5-663 | 5.382 | 5.125 
36-71 5-703 | 5-419 5-159 | 4.920 
37-72 5-435 5-174 | 4-934 | 4.714 
88-73 | 5-169 | 4.930 | 4.710 | 4.507 
39-74 | 4-908 | 4-690 | 4.488 | 4.301 
40-75 | 4.656 | 4.457 | 4.272 | 4.101 
41-76 | 4.420 | 4.238). 4.069 | 3.912 
42-77 | 4.184 | 4.019 3.865 3.722 

43-78 | 3-942 3-794 | 3-655 | 3.525 
44-79 | 3-685 | 3-552 | 3-428 ] 3-312 
45-80 | 3.426 | 3-308 | 3-197 | 3.093 
46-81 ட (2 3072 2.073 2.881 
47-82 | 2.936 | 2.843 | 2.756 |: 2.673 
48-83 2.714) 2.632 2462... 2,481 
49-84 | 2444 | 2-470 | 2.400 | 2.334 
50-85 2.388 2.32.2) 2.258 2.198 

61=86 |, 2.248 |. 2.288 2.131 2.077 

52-87 2.117 |) 2.063 2.012 1.963 

53-88 | . 2.008 1.960 T.g14 | - 1.870. 

54-89 1.858 1.817 1.778 1.740 

55-90 | 1.666 | 1-633 £608) |i 12579 

56-91 1.402 073477 Teg 3 1.330 

1 57-92 1.120 1.102 1.085 1.069 

$8-93.| 0.794 | 0.784 | 01773 | 0-763 
$9-94 | ௦.11 | 0.505 | 0-499 | 0-494 

160-95 -|° 0.233 | 0.230 | 0.228 | 0.226 |. 

61-96 ' 0.000 | 9.000 |. 9,000 1 0.000 
  

ee, 

 



84. Te AS BY LA Wes: 

ஏது நக அனார் 
Shewing the Value of an Annuity on the joint 

Continuance of Two Lives, according tothe , 
Northampion Table of Obfervations, ற. 36. 

Difference of Age forty Years. 
Value at Value at Value at | Value at 

zperCt. | 4 per Ct. | 5 per Ct. | per Ct, 

1-41 | 9-523 | 8.585 7.800 ET 3c 
2-42 |10.G07 || 9.839 |¢8.942 | 8.182 | 
3-43 111-343 110.242 | 9.315 | 8.528) 
4-44 111.578 ||10.468 | 9.531 | 8-733 
§-45 |11.597 10.500 | 9.571 | 8.778 
6-46 {11.610 |10.528 | 9.609 } 8.823" 
7-47 [11.560 [110.491 | 9.589 | 8.815 
8-48 |11.435 ॥10௦.404 | 9.524 | 8.767 
9-49 |11.260 10.263 | 9.409 | 8.673 | 

10-50 |11.044 ]10.085 |e 9.260 | 8.548 
|ri-51 |10.816 | 9.894 | 9.100 | 8.411 |; 
12-52 |10.582 | 9.698 | 8.934 | 8.270 
13-53 |10.344 | 9.497 | 8.763 | 8.123 
14-54 |£0.1c0 | 9.290 | 8.586 | 7-970 
15-55 | 9.851 | 9.077 | 8.403*| 7-618 
16-56 | 9.595 | 8.858 | 8.214 | 7.648 
17-57 | 9.340 | 8.639 | 8.024 | 7-481 | 
18-58 | 9.089 | 8.422 | 7.835 | 7-316 
19-59 | 8.841 | 8.207 | 7.648 | 7-153 

20-60 | 8.597 | 7-995 | 7-463 | 6.990 
ar-61 | 8.357 | 7.784 | 7.281 | 6.830 
22-62 | 8.119 | 7.580 | 7.100 | 6.670 
23-63 | 7-874 | 7.365 | 6.910 | 6-503) 
24-64 | 7.626 | 7.147 | 6.717 | 6:331 
25-65 |.7.370 | 6.920: | G.515 | 6.15% 
26-66 | 7-110 | 6.689 | 6.309 5.966 

27-67 | 6.847 | 6.454 | 6.098 | 5-778 | 

  

Ages. 

    

              
  

 



அ பப்ப து. 

TABLE XXVI- continued. 
  

Value at | Value at Value at || Valueat 
அழல் 3perCt. | 4 perCt. | 5 per Ct. | 6 per Ct. 

28-68 | 6.581 | 6.215 | 5.883 | 5.581 

29-69 | 6.313 | 5.973 | 5.664 | 5-383 
130-70 | 6.043 | 5.729 | 5.442 | 5.180 
31-74 | 5-772°| 5.483 | 5.218 | 4.974 | 
32-72 | 5-502 | 5.236 | 4.992 | 4-767 |. 
2152-22 4.766 | 4.559 

34-74 | 4-973 |°4.749 | 4.543 | 4-353 

35-75 | 4720. | 4.516 | 4.327 | 4.152 
36-76 | 4.481 | 4.295 | 4.123 | 3-962 

37-77 | 4-242 | 4.073 | 3-916 | 3-779 
38-78 | 3.996 | 3.844 | 3-702 | 3.570 
39-79 | 3-734 | 3-598 | 3-471 | 3-352 
40-80 | 3.469 | 3-349 | 3-236 | 3-130 
41-84 | 3.216 | 3.109 | 3.009 | 2-914 
42-82 | 2.973 | 2.878 } 2.789 | 2.705 
43-83 | 2.750 | 2.666.) 2.587 | 2.511 |) 
44-84 | 2.581 | 2.505 | 2-433 | 2-365 
45-85 | 2.424 230 2.291 | 2.230 
46-86 | 2.282 | 2.987 | 2.162 | 2.107 

47-87 | 2.148 | 2.093 | 2-041 | 1-991 

18 3.036 | 1.987 | 1.941 | 1-895 

49-89 | 1.882 | 1.840 | 1.800 | 1-761 

50-90 | 1.685 | 1.651, | 1.619 |. 1-590 

51-9 | 1.417 | 1.391 | 1-367 | 1-343 

52-92 | 1.130 | 1.113 | 1-095 1.079 

53-93 | 0.801 | 0.790 | 0.780 | 9-779 
54-94 | 0.515 | 0.509 | 0.503 | 0-498 

55-95 | 0.234 | 0.232 | 0.230 | 0.228 

56-96 | 0.000 | 0.000 | 0.000 } 0.000 
F 3 TABLE 
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TABLE  XXVITI. 

Shewing the Value of an Annuity on the joint 
Continuance of Two Lives, according tothe ‘ 
Northampton Table of Obfervations, p. 36. 

Di ference of Age forty-five Years. 
Value at | Value at Value at | Vaiue at j- 

3 per Cent.} 4 per Cent. & per Cent. 6 per Cent. 

1-46 | 8.888 <8, ௦71 2,170 6.787 | 
2-47 |10.447 | 9-221 | 8.435 | 7.760) 
3-48 |10.515 | 9.566 | 8.759 | 8.063 | 

4-49 |10.697 | 9.744 | 8.932 | 8.250 
$-50 110.679 1 9-742 | 8.941 | 8.248 
6-51 |10.664 | 9.745 | 8.956 | 8.271 | 
7-52 |10.586 | 9.690 | 8.919 | 8,248 
8-53 |10.458 | 9.591 | 8.841 | 8.188 
9-54 |10.276 | 9.442 |e 8.718 | 8,085 

10-55 |10.055 | 9.256 | 8.560 | 7.951 
tt=56 | 9.814 | 9.052 | 8.386 | 7.801 
12-57 | 9.566 |@.839 | 8.203 | 7.643 | 
13-58 | 9.312.| 8.622 | &.015 | 7.479 | 

14-59 | 9-053 | S8gQ9 | 7-821 | 7.310 
15-6௦ |.8.790 | 8.170 | 7.622 | 7.135 
16-61 | 8.521 | 7.935 | 7-416 | 6.953 
17-62 | 8.252 | 7.700 | 7.208 | 6.770 
18-63 | 7.931 | 7.462 | 6.998 | 6.583 
19-64 | 7.714 | 7.226 | 6.789 | 6.396 
20-65 | 7.444 | 6.986 | 6.576 | 6.205 
21-66 | 8.177 | 6.749 | 6.364 | 6.015. 
{22-67 | 6.911 | 6.g12 | 6.151 | 5.824 
123-68 | 6.643 | 6.271 | 5.934 | 5.628 
]24-69 | 6.372 | 6.027 | 5.713 | 5-427 

25-70 | 6.099 | 5-780 | 5.489 | 5-223 | 

  

Ages. 

  

            
   



  

  

  

  
  

        
  

4 இது ந 0 5 87 

TABLE XXVII. continued. 

Value at | Value at | Value ai alue a 

1 eee 3 per Cent.14 per Cent. |5 per Ce a a Cae 

26-71 | 5.826 | 5.532 | 5.263 | 5.016 
27-72. | 5.554 | 5-283 | 5-035 | 4.807 

128-73 | 5.284 | 5.036 4.808 | 4.507 
29-74 h 5-019 | 4.792 | 4.583 | 4.390 

30-75 | 4-764 | 4-557 | 4.365 | 4-188 
31-76 | 4.523"| 4.335 | 4-160 | 3.997 
32-77 | 4.282 | 4.111 | 3.952 | 3-804 

33-78 | 4.035 | 3-881 | 3.737 | 3-602 
oe 3-772 | 3-633 | 3-505"! 3.384 

அழக [92.1 2௮00 1 5109 
ட் 81 | 3.251 | 3-142 | 3-040 | 2.944 

37-82 3: 005 | 2.909 | 2.818 | 2.733 

38-83 | 24779 | 2-694 | 2-613 | 2.537 
39584 | 2. 603 2.530 | 2.457 | 2.388 

40-85 | 2.448 | 2.379 | 2-313 | 2-251 

41-86 | 2.304 | 2-241 2,182 | 2.126 

42-87 | 2.168 | 2.113 | 2-000 | 2.009 

43-88 | 2.055 | 2-006 | 1.959 | 1-914 

44-89 | 1.901 | 1859 | 1 9 | 12729 

45-90 | 1.702 1.668 | 1.635 | 1.604 

46-01 | 1.431 | 1-405 11380 | 1.350 

147-92 | 1-140 | 1.122 | 1.105 1.089 

48-93.| 0.808 | 0.797 0.786 | 0.776 

த [டு | ஒழ | ரர் | 0-501 

1 அது (222 (22237 12220 

| 51-96 0.000 | 0.000 | 0.090 | 9-000 

F4 TABLE
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TABLE XXVIII. 

Shewing the Value of an Annuity on the 
joint ‘Continuance of Two Lives, accord. 
ing to the Northampton Table of Obferva- 

  

  

            

tions, p. 36. 

Difference of Age jifty Years. 
ix Value at | Value at Value at | Walue at | 

Bc | 3 per Ct. aperCt. | .perCt. | 6perCr, | 

ரர | ணப! உடு 6.985 | 6370 
4-52 | 9.300 | 8.520} 7.848 | 7.264) 
3-53 | 9-611 | 8.815 | 8.128 | 7.529 

| 4-54. | 9-751 | 8.957 | 8.269 | 7.668 
5-55 | 9-707 | 8.931 | 8.256 | 7.665, 
6-56 | 9.659 | 8.902 | 8.241 | 7.662 
7=57 | 9.549 | 8.017 | 8.176 |, 7.612 
8-58 | 9.395 | 8.691 | 6.073 | 7.527. 
9-59 | 9-491 | 8.519 | 7-927 | 7-403 

10-60 | 8.952 | 8.3r4 | 7.750 | 7.250 
11-61 | 8.096 | 8.092 | 9. 507.1 7.087, 
(2-2 | ௮221 ௮02 | ௧ | Glogs 
13-63 | 8.161 | 7.625 | 7.147 | 6.719 
14-64 | 7.884 | 7.381 | 6.931 | 6.527% 
19-66 | 7.507. | 7127 | GiFog. | Ogee 

{16-66 | 7.304 | 6.866 | 6.472 | 6.115 
12-6௪. 2002 | 66 16226 [| tages 
18-63 | 6.721 ( 6549 | 6,0௦0 |. 660 
19-69 | 6.434 | 6.084 | 5.766 | 5.476 
கமிட்டி 1 52020 (0022 || G22 
ணை (090 5.57241) 200 15.050 
A272, | 5.505 1 5.921, I 5.070) | 4.040 
aR273 "\ 5.323 | 2221) அகதா | 4-620) |  
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TABLE XXVUI, continued, 

’ Value at | Value at | Value a alue ati ~ 
Ags. | 3 perCt. | 4 per ce. 5 cal. - cl 

24-74 | 5.056 | 4.827 | 4.615 | 4.419 

25-75 | 4-799 | 4-589 | 4.396 | 4.216 
(26-76. |-4.556 | 4.365 | 4.188 | 4.024 

4279-77 | 4-313 | 4-140.) 3.979 | 3-829 
28-78 | 4.064 | 3.908 | 3.762 | 3-626 

29-79 | 3-798°| 3-659 | 3-528 | 3-406 
30-80 | 3.830 | 3.406 | 3.290 | 3-181 
31-81 | 3.274 | 3.164 | 3.060 | 2.963 
32-82 | 3.027 | 2.929 | 2-838) 2.751 
22-890 |02,800) | 2.719 | 200328) 2.555 
34-84 | 2.627 | 2.549 | 2-476 | 2-400 
35-85 | 2-468 } 2.398 | 2.331 | 2-268 
36-86 | 2.323 | 2.260 | 2.200 | 2.143 
37-87 | 2.1879] 2.130 | 2.077 | 2.026 
38-88 | 2.072 | 2.022 | 1.974 | 1-929 

39-89 | 1-915 | 1-872 | 1-832 | 1-792 

40-90 | 1.713 | 1.679 | 1-646 | 1.614 

41-91 | 1.439 | 1-412 | 14388 | 1-364 

42-92 | 1.146 | 1.128 | T.1ET | 1.094 

43-93 | 0.811 | 0.800 | 0.790 | 9-779 

44-94 | 0.521 | 0.515 | 0-509 | 0-503 
45-95 | 0.236 | 0.234 | 0:232°| 0-230 

46-96 | 0.000 | 9.000 | 0.000 | 9.000 

TABLE
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று பேப் 

Shewing the Value of an Annuity on the 
joint Continuance of Two lives, accord- 
ing to the Northampton Table of Obferva- 
vations, p. 36. 

Difference of Age fifty-five Years. 

Value at | Value at | Value at | Value at 
3perCt. | 4 per Ct. 5 per Ct. 6 perCt. 

  

Ages. 

  

396 | ஏத. 6542 1 00 0 ஹாம் 
| 2-57 | 8.392 | 7-756 | 7-199 }.6.709 

3-58 | 8.630 | 7.986 | 7.421 | 6.922 
A-cg |. 8.912 |.8.075 | 7-514 | 7.017 

| 5-60 | 8.629 | 8.011 | 7.466 | 6.982 

6-61 | 8.542 | 7.944 | 7-415 | 6.945 
| 7-62 | 8.400 | 7.828 | 7.319 | 6.865 
| 8-63 | 8.214 | 7.669 | 7.184 | 6.750 

9-64 | 7-984 | 7-470 | 7-010 | 6.598 
{10-65 | 7.718 | 7.236 | 6,803 | 6.414 
{11-66 | 7.437 | 6.987 | 6.581 | 6.15 
12-67'| 7.149 | 6.730 | 6.351 | 6.00 
வ க. 
14-69. | 6.502 | 6.202 | 5.876 | 5.578 

15-70 | 6.264 | 5.933 | 5.631 | 5.355 
16-71 | §:904 | 5.660 |5.382, | 5.127 

17-72 | 5.667 | 5.389 | 5.133 | 4.899 
18-73 | 5.378 | 5.123 | 4.889 | 4.673 
19-74 | 5.098 | 4.866 | 4.651 | 4.453 
20-75 | 4.831 | 4.619 +| 4.424 | 4.242 
21-76 | 4.583 | 4.391 | 4.212 | 4.046” 

22-77 | 4.339 | 4.104 |-4.001 | 3.850 
23-78 | 4.087 | 3.930 | 3.783 | 3.646               

௩
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TABLE XXIX. continued. 

  

  

      

  

  
  

ee Value at Value at | Value at | Value at. | 
a 3perCt. | 4perCt. oe Crs | 6 per Cr. 

24-79 | 3.820 | 3.679 | 3.548 | 3.424 
25-NO | 3-550 | 3-425 | 3.308 | 3.198 
26-81) 5,202 2] 5௮7. 20970 
27-82 | 3.043 | 2.945 | 2.853 | 2.766 
28-83 | 2.825 | 2.728 | 2.646 | 2.568 
29-84 | 2.641 | 2.563 | 2.489 | 2.418 
30-85 | 2:481 | 2.411 | 2.344 | 2.280 
31-86 | 2.336 || 2.272 | 2.212 | 2.164 
32-87 | 2.198 | 2.142 | 2.088 | 2.036 
133-88 | 2.08% | 2.033 | 1.985 | 1.939 
134-89 | 1.925 | 1.882 | 1.841 | 1.802 
35-90 | 1.723 12688 | 1.654 | 1.622 

36-91 | 1-446 | 1.420 | 1.395 | 1.371 |. 
37-92 | 1.152 | 1-134] 1.116 | 1.099 
38-93 | 0.815 | 0.804 | 0.793 | 0.783 
39-04. 0.523 0.517 ௦517 0.505 

40-95 0.237 0.235 0.233 | 0.231 

41-96 | 0.000 | 0.000 | 0.000 | 0.c00     
  

TABLE
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vations, p. 36. 

TA BL ES. 

TABLE XXX. 

Shewing the Value of an Annuity on the 
joint Continuance of Two Lives, accord- 
ing to the Northampton ‘Table of Obfer- 

Difference of Age /xty. Years. 
  

  

            

K Value at’). Value‘at | Valu€ at ~ | Value at 
1 55-- ஜன. [4 மேட டனடே | Oper Ct.” 

7261: ஞ் 62, சச [4.56372 
2502 | 7301 | 6,894 | 6.452°1 6.059 
3-63 | 7-545 | 7-048 } 6.605 | 6.209 
4-64 | 7.502 | 7.076 | 6.641 | 6.251 
5-65 | 7-429 | 6.963 | 6.546 | 6.171 
6-66 | 7-290 |. 6.846 | 6.447 | 6.087) 

7-97 | 7-104 | 6.684 | 6.306 | 5.963 
8-68 | 6.884 | 6.490 | 6.134 | 5.811 
9-69 | 6.628 | 6.262"| 5.929 | 5.626 

10-70 | 6.347) 6.008'| §.700°| 5:418 
11-71 | 6.056 | 5.744 | 5.460 | 5.199 
12-72 |. 5-793 | 5.478 | 5.216 | 4.976 
13-73 | 5-473 | 5-212 | 4.97% | 4.751 
14-74 | 5.138 | 4.950 | 4.731 | 4.528 | 
15-75 | 4-911 | 4.695 | 4.495 | 4.310 
16-76 4.649 | 4.452 220-401 
17-77 4.388 | 4.210.| 4.045. 3.892. 
18-78 | 4.123 | 3.964 | 3.815 | 2 
19°79 | 3.846 193.704 | 3.571 | 3.4476 
20-80 | 3.569 | 3.443 | 3.325 | 3.214 
@1-81, 13.307 | lig 3-091 | 2.992 
22-82 | 31057 | 2.958 | 2.865 
  டா
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TABLE XXX. continued. 

் Value’ at Value at) Value at | Value at 
ASCE 3 per Cent. | 4 per Cent.|5 per Cent. \6 per Cent. 

23-83 | 2.828 | 2.740°| 2.657 | 2.579 
24-84 | 2.653 |°2-574 | 2-499 | 2.429 
25-85 | 2.492 | 2.421 | 2.354 | 2.290 
20-86 | 2.340 | 12.282 | 2.221 | 2.163 

27-07 2.208,| 2.15 | 2.096+| 2,044 | 

28-88 | 2.091 | 2.041. | 1.992 | 1.946 

29-89 | 1.933 | 1-889 | 1-848 | 1.808 | 

30-90 | 1.729.| 1-694 | 1.660 | 1.628" 

31-gi | 1-45 | 1-425 | 1.400 1.376 

32-92 | 1-155 | 1-137 | 1-119 | 1.102 

33-03 0.817 9.806 | 0.795 | 0.785 

34-94 | 0.524 | 0.518 | 0.512 0.506 

~ 136-95 0.238, | 0:235 | 0.233 | 9-231 

36-96 | 0.000 | 0.000 | 9.000] 0-000 

ein ABLE
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TABLE XXXI. : 

Shewing the Value of an Annuity on the joint 
Continuance of Two Lives, according to the 
Northampton Table of Obfervations, p. 36. 

Difference of Age /ixty-jive- Years. 
Value at | Value at | Value at | Value at |- 

Ages. 3 per Cent. | 4 per Cent. | per Cent.|6 per ஸோ. 

  

  

  

1-66 | 5-633 | 5-295 | 4-996 | 4728 
2-67 | 6.266 | 5.896 | 5.569. | 5.276 
3-68 | 6.330 | 5.965 | 5-641 | 5-352 
4-69 | 6-277 | 5.924 | 5.641 £392 
g-70 |. 6.102 |. 5.768 | 5.472 | 5.209 
6-71 S926 | 6.010" | 1 5-331 5.084 

7-72 | 5-714 | 5-418 | 5-157 | 4.929 
8-73 5-480 ட | 2969) | 4702 

9-74 | 5-225 | 4.969 | 4.747 | 4.556 
10-75 ட அடு (022 4.350 
11-76 | 4.707 4.487.| 4.301 4.148. | 

12-77 | 4-449 | 4.368 | 4-195 | 3-943 
13-78 4-185 | 4.022 | 3.871 | 3.729. 

14-79 | 3-904 | 3-759 | 3.624 | 3.497 
19-80 | 3-921 | 3-492 | 3-372 | 3.259 
16-81 அ | 3-285 | 2 e1aBe 2058 
17-82 | 3.087 | 2.987 | 2.893 2.804 
18-83 | 2.849 .| 2.760 | 2.677 | 2.598 
19-82 2668 | 2:89 | 9.513 | 2.440 

5] 20-85 2.503 | 2.431 2.364 | 2.299 
21-86 2354 | 22002 2229 |. 218 
22-87 2.216 2 ie Ol 210m 2.051 
23-88 2.099 2.048 1.999 | 1.953 
24-89 1.939 1.895 1.864 | 1.814 
25-90 | 1.734 | 1.699 | 1.665 | 1.633 
26-91 8.46 | 1.429 1.404 1.379 
27-92 1.168 T.140 1.122 I.105 
28-93 | 0.819 | 0.808 | 0.797 | 0.786 
29-94 4 6:28 | 6419 || 0.613 | 0.507 
39-95 |: 0-238 | 0.236 | O.234 | 0.231 
31-96 | 0.000 | 0.000 | 0.000 | 0.000             
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TABLE பம்பா, 

Shewing the Value of an Annuity on the joint 
Continuanceof Two Lives, according to the 
Northampton Table of Obfervations, ற. 36. 

Difference of Age /evenzy Years. 
Value-at | Value at | Value at Value at 

3 pet Cent.) 4 per Cent.| 5 per Cent. |6 per Cent, 

  

| Ages. 

      

we} =~ | ம. = 

1-71 | 4.611 ) 4.380 | 4.169 3.976 
2-72 | 5.061 | 4.814 | 4.588 4.380 
3-73 | 5-051 | 4-811 | 4.591 | 4.389 
4-74 | 4-953 | 4-720 | 4.516 | 4.323. 
5-75 | 4-768 | 4.557 | 4.362 | 4.181 
6-76 | 4.599 | 4.403 | 4.221 #053 -77 | 4-402 | 4.222 | 4.055 | 3. 
478 4.180 | 4.016 ட bes 

19°79 | 3-041 4 36775 1: 06280] ஆடு 
10-80 | 3.647 | 3.517 | 3.395 | 3.281 
11-81 | 3.380 | 3.264 | 3.156 | 3.054 
12-82 | 3.122 | 3.020 | 2.924 | 2.833 
13-83 | 2.884 | 2.794 | 2.709 | 2.628 
14-84 | 2.703 | 2.622 | 2.545 | 2.472 
15-85 | 2.535 | 2.462 | 2.393 | 2.327 
16-86 | 2.380 | 2.315 | 2.253 | 2.194. 
197-87 | 2.235 | 2.177 | 2.121 | 2.069 
18-88 | 2.112 | 2.061 | 2.012 | 1.965 
19-89 | 1.948 | 1.904 | 1.862 | 1.822 
20-90 | 1.739 | 1.704 | 1.670 | 1.638 
21-91 | 1.499 | 1-432 | 1.407 | 1.382 
22-92 | 1.160 | 1.142 | 1.124 | 1.107 
23-93 | 0.820 | 0.809 | 0.798 | 0.788 
24-94 | 0.526. | 0.520 | 0.514 | 0.508 
125-95 | 0.238 | 0.236 | 0.234 | 0.232 
26-96 | 0.0c0 | 0.000 | ‘0.000 | 0.000 
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Direétions for ufing the preceding Tables of thé 
Values of Two goint Lives. 

IF the two lives have the fame'common 
age, or their difference of age is five years, 
or any multiple of five years, the value of. 
their joint continuance is expreffed ‘in the, 
Tables, and may be found by infpection. 

If their difference of ages is any number 
of years between i and 5, 5 and 10, 10 and 
15, &c. the required value may be eafily 
found by the following rule. = 

“Find, inthe preceding Tables, the va- 
« Jue of two joint lives, whofe difference of 
“‘ age is that multiple of 5 which is greater 
“< than, but at the fame time neareft to the 
“difference of age between the propofed 
“lives ; and the oldeft ‘of’ which is of the 
“fame age with the oldeft of the propofed 
« lives. ——Find alfo, in the preceding Ta- — 
«bles, the value of two joint lives whofe 
“« difference of age is five years lefs than 
“the multiple of 5 juft mentioned; and 
*« the oldeft of which is, in like manner, 
“of the fame age ‘with the oldeft of the 
‘* propofed lives ; and the rft, ad, 3d, or 
‘« 4th arithmetical mean between the leatt 
«and the. greateft of thefe two values will 
‘be the value fought, according as one of 
« the propofed lives is one year, 2 years, 
“3 years, or 4 years younger than the 
€ other, ? 

EXAMPLE.
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EXaMPpLt: 

Let the value be required of two joint 
lives aged 15 and 18, reckoning intereft at 
3 per cent: a 

That multiple of § which is greater than 
the difference between thefe ages, but comes 
neareft to it, is 5.+—The value of two 
joint lives, whofe difference of age is § 
years, and the oldeft of which is of the 
fame age with the oldeft of the two propofed 
lives ; that is, the value of two joint lives aged 
18 and 13, is by Table 19th, 15.086. The 
value of two joint lives whofe difference of 
age is 5 years lefs, and one of which is alfo 
18 ;/that is, the value of two joint lives aged 

1 and 18, is, byTable 18th, 14.516.—— 
Thefe, then, being the values of two joint 

lives aged 18 and 13, and of two joint lives 
aged 18 arid 18, it is obvious that the value 

of two joint lives, aged 18 and 15; muft be 

the chird of four arithmetical means between 

14.516 and 15.086. 

N. B. The rt, 2d, 3d, of 4th arithme- 
tical mean between the leaft and greateft of 

any two values, is the leaft increafed by 1, 

2, 3, of 4 fifths of the difference between 
them. . 

In the prefent inftance, the differerice be= 

tween the two values is .570; its fifth part 

Vou. II. Part I. G is 
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is 14; and 14.516 increafed by thrice this 
fifth part, makes 14.858, the required value 

" ef two joint lives aged 18 and 15. 

தர்ற Il. 

Let the value be required of two joint 
lives aged 31 and 45, regkoning intereft 
at 3. per cent. : 

That multiple of 5 which is, the next 

greater number to 14 (the difference of age 
between 45 and 31), is 15. The value of 
two joint lives, whofe difference of age is 
this number, and the oldeft of which is of 
the fame age with the oldeft of the propofed 
lives; that is, the yalue of two joint'lives 
aged 45 and 30, is, by Table 21ft, 10.9¢3° - 

The value of two joint lives, whofe dif- 
ference of age is 5 years lefs than 15, and 
the oldeft of which is, in like manner, of 
the fame age with the oldeft of the pro- 
pofed lives ; that is, the value of two joint 
lives aged 45 and 35, is, by Table 2oth,. 
10.622, : 

Thefe then being the values of two joint 
lives aged 45 and 30, and of two joint lives 
aged 45 and 365, it follows that the value 
of two joint lives aged 45 and 31, muft 
be the 4th of 4 arithmetical means be- 
tween the leaft and the greateft of thefe 
two values. That is; it is 10.622 (the leaft) 
increafed by four-fifths of .301 (the diffe- 

rence),
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rence), or by .240, which makes 10.863) 
the required value of two joint lives aged 
45 and 31. 

In the fame manner may the values not 
fpecified in the:Tables be found univerfally. 
for any of the four rates of intereft. And 
that they are fufficiently correct, will appear 
fromthe following comparifon. 

Values of two joint Lives by the Rule Sf ent 
plained, reckoning intereft at 3 per cent. 
compared with the correct Values. 

Ages. Value by Rule. Corre& Value. 

18 andata . 202 14.978 
18 and 15 14.858. 14.864 
18 And 16 14.744 T4744 

- fo ghd 17 > 14.630 14.626 

Ages. Value by Rule. Correct Value. 

45 and 31 10.862... .: 10.869 
45 and 32 » 10.802 10.811 

-45 and 33 10,742 xh VO.751 

45 and 34 10.682 10.688 

Ages. Value by Rule. Corre& Value, 

66 and 27 7-092: 7.095: 

66 and 28 7.076. 7.080 

66 and 29 .—_._: 7.000 7-063 

66 and 30 77944 7.046 

In the higher rates of intereft the agrees 

ment is greater. 

T have been enabled to make.this com- 

_ parifon by the Tables in the office for 

G2 Equitable
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Equitable Affurances, where, in order to lay 

the foundation of accuracy in conducting the 

bufinefs of the office, it has been thought _ 

neceffary to compute minutely to four places 

of decimals the values by the Northampton 
Obfervations, at 3 per cent. of two joint 
lives for every poffible difference of age. 

The values of any two joint lives being 
given, the values of the longeft of any two 
fingle lives are obtained by the following 
rule. 

«¢ From the fum of the values of the 
« fingle lives fubtract the value of their 
«« joint continuance. The remainder will 
«* be the value of the longeft of the two 
oe lives fat as 

In the former editions of this work, I 
gave a table of thefe values; but it is fo 
eafy to compute them by this rule, that 
it is by no means worth while to {well this 
volume with any fuch table. 

Exampce. Let it be required to find 
the value of the longeft of two lives aged 
to and 15, intereft being at 4 per cent. 

The value of alife aged 10, is, by Table 
17th, 17.523. The value of a life aged 
15, is 16.791. The fum of thefe two va- 
lues is 34.314. The value of the joint 
continuance of thefe two lives is (by Ta- 
ble 19th) 13.992, which fubtraéted from 
34-314, leaves 20.322, the value fought. ள் 

n
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In the Firft Volume, p. 173, I fignified 
my intention to infert, in this collection, 
the tables of the office juft mentioned for 
Equitable Affurances. Some of thefe tables 
have been already inferted; namely, Table 

6th, and the columns fhewing the values at 
3 per cent. in all the Tables from the 17th 

.to the laft Table-——The values of fingle 
and joint lives have been calculated in the 
office for this vate of intereft, becaufe it is 
the intereft by which it regulates all its de- 
mands. The values, in the preceding Ta- 
bles, for the other rates of intereft, have 
been calculated with much labour for this 
work, in order to fet afide all occafion for 
having recourfe to Mr. De Mozure’s hypo- 
thefis. See Vol. I. ஐ. 308, &c.——The 
remaining Tables of this office are thofe that 

“folléw. 

  

G3 TABLE
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TABLE XXXII. 

Shewing the Value of an Annuity on a fingle 

Life, for 1, 2, 3, 5» and 7 Years, reck= 

- oning the Probabilities of living at every 

~ Age as they are given in Table VI. and 

Intereft at 3 per cent. 
  

  

  

        

Ages. OncYear. [Two Years. |’ Three Years Five Years. { Seven. Years, 

-10| .962| 1.887} 2-778 4 4.459| 6.015 

_15| .962| 1.886] 2.774 | 4-443} 5-971 

20} -957| 1-873| 2-748 | 4-385] 5-880 | 

25| .956) 1.868| 2.740 | 4.367| 5-849 

- 30] -954) 1.864) 2.733 | 4.349| 5-816 
35| -953| 1-860| 2.724 | 4.328] 5.777 

-40| .951| 1-853) 2-710 | 4.294] 5-716 
| 45) -948| 1.845) 2.694 | 4.256] 5.046 

50} .g43] 1.832| 2.669 | 4.195 5-56. ் 
55| .938| 1.818] 2.641 | 4.128) 5.420 
60] .932| 1.798| 2.604 | 4.041] 5.266 

65] -9231 1-773] 2-554 } 3-919| 5-045     
  

TABLE
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‘TABLE XXXIV. 

Shewing the Tae at an றாக” of 100/: 
ona fingle Life, fora, 5, or 7 Meats; or 
the whole Duration of Lifes. reckoning 
the Probabilities of living as they are 
in the NorrHampTon Table of Obfer- 
vations (or Table VI.), and. intereft at 3 
ee த ௮12 4 

2 

N. B. With refpe& to the values in this Table, and 
alfo in thofé that follow to Table XXXVI. it muft be 
remembered, that the values’ in’ anmual payments fup- 
pofe, that the firft payment is made at the time of pur- 
chafing ; and alfo that a purchafer is allowed his option 
either t to pay the value of the Affurance in the annual 
payments, or in the ingle payments {pecified in the 
a 3 and that whichever of thefe he chufes, he is 

  

 (50)2-'753/13-111)2.9431117-848)3.031 6௦.86614.630] 

  
  

  

  
    

601160 the other. 
3 அ தி 

aA 2 
a |? Year | 5 Years. 7 Years. Whole durat. of life. 
‘| Pre- | Single | Annual || Single | Annual |/ Single | Anuual 
< | mium. || Premium Premium Premium | Pr Premium | Premium 

. 811.336}, 4.632[1r.004]| 6.052] .973]136-256|1.657 
1௦] 899] 4.069] .878)) §.566| .890)36-903|1.704 
I5| .895| 4.89311.05 8] 7-129|T.146139-832|1-928 
20/1.362| 6.636|1.447|| 9.048/1.471/42.801/2.179 
25/1.530]| 7.216/1.578] 9.8171.603149.20112.403 
30|r.661|) 7.833/1.71 810.65 6|1-7.47]147-801|2.667 
36|1.816| 8.566)1.884lirr.714|1.930]50.666|2.991 
4012-030] 9.748|2.155},13-290/2.206)15 3.84113.397 
46/2.332/11.025/2.4.5 115 5.166)2.5401/5'7.208)3.894, 

  

§5|3-252|15-341|3-47 $20.870)3-600 64:612)5.318 
693.90618.2 044. 196124-733 1.39 2168.610)6.3606                   6514.759}22.45015.260130.541|5.542172.89917-835 

G 4. From 
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From thefe values of Affurances of roo/, 

the values of Affurances of any other fum 

may be eafily collected. 

~ "This Office makes affurances for any num- 

ber of months, or years, of any fums not — 

exceeding 2000/, * on one life; and its ta- 

bles contain the values for all the interme- 

diate years omitted in this and the two. fol- 

lowing Tables. ப் 

It may be neceffary here to add, for the 

information of thofe who may not be con- 

yerfant with decimal arithmetic, that in every. 

yalue the number on the left hand of the 

point exprefles fo many pounds, and that 

allowing 2s. for every unit in the firfi figure 

on the right hand of the point, aid. for 

every unit in the fecond figure, and one far- 
thing for every unit in the zéird, will give 

very nearly the fhillings and pence t6 be 
added to the pounds in each value.—Thus ; 
1.336 in the preceding Table 15 17. 62, 94-௮4 
4.632 is 4/ 125. 8d4.—1.004 is 1/. os. 1d, 
—6.052 is 6/. 15. 1d.3 and .973 is 195. 63d. 
See the note in Vol. I. p.14. - : 

There is one remark more neceffary to be 
here attended to; but which I cannot make 
without fome reluctance. In giving an ac- 
count of this Society, in Vol. I. p. 176, 

‘I have recommended, for reafons there 
mentioned, that in tranfacting the bufinefs 
of the Society, an addition of 3 or 4 per cent. 
thould be made to all the calculated values. 

“© The Society has lately extended its affurances tatthe fum of goool. Ed. 
' Lee ' But
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But the Society, having lately thought pro- 
per to increafe its expences of management, 
and fearing the effect of too great and fud. 
den a reduction, has carried this addition 
as high as 15 per cent.* This, when added 
to the other advantages which the Society 
enjoys (and particularly that derived from 

- eftimating the improvement of the money it 
receives at 3 per cent.) would, without doubt, 
be avery exorbitant, were it intended to be 
a permanent charge. But this is not the cafe. 
Even this charge leaves a reduétion in the 
payments of above a quarter ; and fhould the 
Society find that, notwithftanding this re- 
duction, it continues ftill to profper, as there 
is every reafon to think it will, farther re- 
du¢tions may be expected: And, perhaps, 

. in time it may, find itfelf capable of reduc- 
ing the payments for Affurances even BELOW 
thofe in the preceding Table. Nothing 
renders this improbable, but the difficulty 
of keeping out bad lives, and preventing 
fraudulent affurances; for a comparifon 
of the Northampton Table of decrements 
with the Tables which will be given pre- 
fently for CuesTerR, the parifh of Hoty- 
Cross, and for the kingdom of Swepen, 
will fhew, that were the Society to take the 
premiums in the preceding Table without any 
addition, it would {till be governing itfelf by 
probabilities of living much below thofe 
among mankind in general. 

* This addition to the premiums of the Socicty has been difcontinued 
fince the iff of January, 1786. ‘ Ed, 

| TABLE
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TABLE XXXV. 

Shewing the Value of an Affurance of 100/, 

“on two joint Lives, according to the 

NorTHAMPTON Table of Obfervations, 

reckoning intereft at 3 per cent. 
  

Single” || Annual 
(Premium.|Premium.} 

Single Annual 
Premium.| Premium. 

10|49.498| 2.855 2926-9231 3.09 5 
15/51-177| 3-053 || [2357-0065 3.874 
201§2.958) 3.279 30158. 390} 4.087 
254-319 3:463 || |35|59-968) 4.363} 
30155-873] 3-688 ||, |40161-856) 4.723 
35|57-693| 3-972 ||  |45193-979) 5-173} 
4.0159.832| 4.339 || > |59\60-438] 5.766 
462206) 4.794 55169.077| 6.506), 
50164.919 5-390 6017 2.049 7:<08 (ஆ 

55|67-801| 6.133 65175-4096) 8.930), 
G07 1.012] 7.135 1256-1661 4.9 

687-606) 8.7 18959.322 டி 
ர்டி22:7311 3.240 39100.766] 4௨915 
20/54.388! 3.473 49)62.5 59) 4.867} 

25155-6041) 3.653 || 25)45104.571) 5.308} 
3057-08 3] 3.874 ||  |50166:923) 5.893) 
35}58-783| 4.154 |,  |55}69-461) 6.62.5). 

15/40/60.799) 4.517 | 60172. 343) 7.619) 
45163:047| 4.969 |_ 6975-6271] 9:௦3] 
50/65-634) 5.563 30|50.418) 4.446) 
$508-395] 6.303 f 13 5161-754! 4.703} 
cee 7-302 || 3°\40163.3021 s.c4f 5174-960) 8.719 |_| l45i65.4711 5.474] 

“Ages. Ages. 
  
  

IO 
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TABLE XXXV. continued. 

Single Annual 
Premium.| Premium. 

  

Single Annual 
Premium, Premium. 

50|67.495| 6.048 496861] 6.67 
935 69:915 6.769 50\70.278| 6.884 

3°l60)72.685| 7.751 | 45155|72-104} 7-551 
6575-866) 9.156 60174.424| 8.476 

35|02.944| 4.947 65)77-134|_9-825 
40/64.428]°5.275 §0\71.705| 7.381 

45/66.149) 5.692 || _|55173-344| 8-014 
35|50/68.217) 6.252 5“160l75-357| 8.907 

5570-492) 6.958 65177-831|10.226 
60/73.125| 7.925 5 5174-713) 8.606 

_(05'76-181| 9.316 |} 5560}76.443) 9-451 
40\65.736| 5.688 l6s|78.637|00.721 

(4567-274 5.988 (6977-8406 டு 

ககக டட. 
6௦73.713| 8.66 ம டம் 
65'76.612) 9.541 

Ages. Ages. 

  

      

  

    
  

  

                
TABLE 
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TA Bus Ee XMKVI: 

Shewing the Value of 10o0/. depending on the 
Contingency of one Life furviving another, ac- 
cording to the NorrnAmrron Table of Ob- | 
fervations, reckoning Intereft at 3 per cent. 

  

  

அத ன ண னிவ வதி 2] 
ட்ப. W]e] 2 2 2. 2 te |] 2 "SD a ட 

tae | அவட்கு க 
1௦124:749] 1:427| $:723 [| 135|24-176/1.759| 7.570 

1121247981 444] 6:213 40122:692| 1.233 |. 8,246 
20, 23.498] 1.455 6.738 45|21-058] 1.703) 9.059 
25|22-53111-437| 7-197 |] .|52|19-294) 1.674] 10.085 
30/21.468) 1.417] 7-746 $5 17-410} 1.640] 11.356 
35|20-317| 1-399] 8.422 69}15-381| 1.603] 13.029 

1௦14௦) 19:076] 12383] 9.272 6513:206| 1.9 64] 15,341 
45| 17.696) 1.364) 10.314 79{10.892|1.523)18.634 
50) 16,214) 1.346) 11.652 || —| — 
55 | 14.631) 1.324)13.302 10}31.789|2.027| 54316 
60 aon 1,299] 5.671 15|31-093|2-542| 5.729 
65) 1,698] 1,273118.935 20)30.254/2.052) B.178 1 
7௦] 9-154! 1.246|23.651 2529:053|2௨௦2௦| 8457 

-|= 30/27.683|!.982] 6.998 
10|26.979| 1.609] 5.505 35 |26.198]1.946| 7.540 
15)26.365| 1-625] 5.954 1251 40124.590 1.913} 8.215 }- 
20|25.602/ 1-635] 6.435 45 |22.819]1.876] 9.027 
251242549] 1-612| 6.849 50|20.907| 1.841] 10.055 
30|23.391) 1-588) 7-340 55 ]18.866]1.799|11.329 | 
35|22.136| 2-564) 7.944 60/16.667|1.755|13.004 

15/40/20.778\ 1-544! 8.698 6 [1431011770] 16315 
45|19.281| 1.520] 9.617 FO} 11.803 1.662) 18.595 
50] 17.666) 1.497| 10.79 || —| — ; 
5515-941] 1-469) 12.271 10|34.404|2.271| 5.282 
60 14.083 1.430 14.264 15|33-694|2.287| 5.689 
65}12.092! 1.407] 17.086 2032.84312.299|- 6.136 
FO} 9-973|1-373121.219 25 131-640] 2.266} 6.526 
—_— | ——-]- 3630-20௦9) 2223] 6,1 
10]29.461' 1.824) 5.345 35155 28.580 க் ee 
1§}28.786'1.838! 5.760 40|26.93412.135| 8.183 

20|20]27.96111.848] 6.207 45|24.901/2.088| 8.995 
25}20.311\1-S1¢} 6.582 5௦122.815) 2044110025 
3௦25-5465 1:788 7.027 55 120.5881 1.993!11.307 
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TAB UL-E*> XXXVI. continued, 

    

    

  

  

  

            

  

  

      
  

    

eae on = Se 2 |S = - 

181 58 135135 (812182 [கர [35 
5121 2 | 88154 (6131 வ் [88 | 58 
Bla) a joa | es /8 1812 12 [23 

60} 18.188 | 1.939] 12.997 a fo 36.775 eee 7-974 

30) 65} 15-616} 1-885] 15.330|] 145 134.306|3.183| 8.762 
7° 12.880 1.82 18.642 59 131.432 3-080 9.727 

சச 5 | 45 |55 |28.364 2968 |1௦.94௦ 
101 37-375 12-573) 5.236 60)25.057)2.854)12.552 
15|36.647|2.590] 6.632 65|21.514|2.740|14.797 

20} 35-794|2-604} 6.073 70 |17-744| 2.629 |18.012 
251 34-588 2.569) 6.464||—| — —_— 
30| 33-166] 2.526] 6.924 10148.705|4.044] 5.064 
35131-472|2.474] 7.466 15 47.963| 4.066] 5.415 

35140|29.540)2.419] 8.128 20|47.144|4.091} 5.809 

45) 27-413 12-359) 8.930] | |25|46.017|4.052] 6.170 
$0} 25-116} 2.302) 9.952 30|44.680|4.004| 6.608 
$5 | 22.664 12.237) 11.227 35 143-101|3-950| 7-153 

* |69| 20.022] 2.170}12.917]| 50} 40|41.208|3.891| 7.838 
வ 17191 | 2102] 15255 39 [38,846] 3:807 | 8:69 
7௦ 14:179 | 2-034118.590[  |50135.85313-691) 9.634 

மனி ல அகன் 5582:353[3-535 [19:79 
10] 40.763) 2.956) 5.178 60)28.581]3-378)12-338 
15 |'40.023 | 2.9741 5.560 65)24.540|3-2241 14.491 
201392164 |2.991| 5.986 70|20.239|3-075|17.570 

25137-9609 |2-954| 0.371]|—|—|- = 
*| 30] 36.560 | 2.909] 6.830 10]53.170|4.810}] 5.012 

35| 34-888 | 2-857) 7-384|| 15 |52.454)4.834) 5-349 
40] 40] 32.868]2.794| §.048 20|51.668)4.867) 5-727 

45) 30-501 |2.715] 8.825 25|50.596|4.826] 6.074 

50} 27-946) 2.639) 9.821|| |30]49.329)4.776) 6.497 
55] 25-218 | 2.555) 11-004 35|47-820|4-721| 7-027 

160] 22.278) 2.463} 12.7141]55140|46,034|4.664) 7.702 
65) 19.128 | 2.382] 15.005 45 |43-800]4-583] 3.530 

70) 15-776 | 2.296) 18.274 50140 993/4-479] 9-509 
meal ல் : 55 137-357|4-393) 10-771 

10] 44.511 13.430) 5.124 60}33.002|4-080]12.272 
75 |43:766 | 34601 9491 65|28.336|3-863) 14-383 

gs |2° 42.921|3.471| 5.903 40|23-370|3-650| 17.409 
11251436753 132433) 6.278)| —|—|——— | —_—- 

30]40.369|3-380] 6.730]] ¢ | 1c ]5 8-087 5-836] 4.960 

351 38-735 | 3-333|_ 7-287 15 157-40315-8631_ 5-282   
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TIO 

TABLE. XXXVI. continued. 

El 3 a ழ் a ல னி ரப 2 ந் BS 

o|g| SE | a2) ee |sle| 2b |e | £3 
Se tee hee | ee eal Monae Oe 
a) g| a உ த வவ்து உவ டு ae 

20|56.669|5-995| 5.643 20|62.203|7.367| 5-556 

55-675|5-863| 5:975||  |25j6m312| 7-325) 9-872 25 
30|§4-499| 5-811] 6.379 go|Go-851 7-271 6.253 

35)53-103)5-755| 6.8871 . 85 58.990 4.213) 0.734 

401512437|5-099| 7.539 }} |40157-48417-159) 7-353 
45|55-020|7-085| 8-130 

Gy
 60] 45)49-367|5-022| 8.352 || 6 

50]46.777|5-529| 9.402]|  |50,53-293)7-002) 9-149 
55143-439|5-371|10.695 | |55|50.302]0.858| 10.446 
60]38.923|5-117|12.274|| |60146.279]6-64c| 12-156 

65|33-410|4-795 174-315 |... (6423766279) 14-32: 

70|27-503|4-490|17.283 ||  |70, 33-406/5.787 | 17-150 
|             10|63.510|7-285) 4.906 ட் 

65) 15|62.870 7313 | 6.213       
  

‘TABLE.
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ExPLANA TION. 

THE annual premium in this Table is 
fuppofed to be payable during the joint con- 
tinuance of the lives of.the poffeffor and ex. 
pectant ; and the firft payment is fuppofed 

_to be made at the time of purchafing the 
Affurance. ் sé 

- The equivalent annuity fignifies that an- 
nuity to which €ither the fxg/e premium fpe- 
cified in the Fable, or the gnuval premium, 
will entitle an expecfant during his furvivor- 
fhip, fhould fuch an annuity be preferred to 
a grofs {um payable on furvivorfhip.—Thus ; — 
the payment of either/.34.588 (34/. 115. 10d.) 
in hand, or of /.2.¢69 (2/. 115. gd.) an- 
nually, during the joint lives of a wife aged 

’ 25 and a hufband aged 35, the firft pay- 
ment to be made immediately, will; accord- 

ing to this Table, entitle the wife, {hould 
fhe furvive the hufband, either to 100/. pay- 
able to her when fhe becomes a widow, or 
to an annuity payable during her life, after 
becoming a widow, of /.6.464 (6/. 9s. 44.) 
—If the is 35 (or of the fame age with her 
hufband) a fingle payment of 731.472, or 
an annual payment of 42.474 will, by the 
Table, entitle her either to roo/. payable 
on her furvivorfhip, or to an annuity for her 

life of /.7.466 after furvivorfhip. — 
. Any payments greater or lefs will entitle to 

grofs fums or annuities proportionably greater 
or lefs, a



112 Explanation. 

It is neceflary to repeat here the obfetva- 

tion. made at the end of Table 34th, p. 104. 

that thefe are the exact premiums according 

to the Northampton Table of Obfervations, 

reckoning intereft at 3 per cent. The Equit- 

able Society adds to thefe premiums a charge 

of 15 per cent. *; and in this cafe, there is a 

reafon which makes the addition lefs impro-" 

per than in any’ other I mean, the increafe 

of value which the longer ‘duration of the 

lives of females. gives to all affurances de- 

pending on their furvivorfhip ; and which 

the Society, for want of proper obfervations, 

have not yet had the means of calculating. 

Thefe means, however, will, I think, be 

furnifhed by fome of the following Tables. 

* See Note, p, 105. த் 

TABLE
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TABLE XXXVI. 

Shewing the Values of three equal joint Lives, 
acording to the Northampton ‘Table of 
Obfervations, reckoning Intereft at 4 per 
cent. 
  

Camel Value at ‘Common| Vale at Common] Value at 
Age. {4 pet Ct. Age. 4per Ct. |} Age. |4 per Ct. 

5+309]. 25 19-796 || 49 [6.482 
8.251 26 9-685 50 6.317 

9-632] 27 19.572 || 51 [6.161 
10.661] 283 19.457 | 52 |6.011 

T1170} 29 19-340} 53 |5-859 
LE.7ZO7 559] - 54! 15-705 

12.058] 31 (9:099 4 55 |5-55° 
12.206] 32/8975 56 15.393" 

12.298] 33 |8.848 || 57 |5+235 
12.200] 34 [8.718 || 58 |5.076 

12.043] 35 {8.585 || 59 |4-918 
11.865] 36 (8.448 | 60 |4.755 

11.678] 37 {8.309 || 61 |4.593 

11.481] 38 {8.165 || 62 14.432 

11.274] 39 {8.017 || 63 |4-263 1. 

11.056|| 40 |7.865 || 64 |4.093 

10.845|| 41 {7-714 || 65 |3-914 

10.656] 42 |7.567 2 3-733 
10.490] 43 |7-423 || ©7 |3+55° 

20 |10.342|| 44 |7-276 || 68 13-306 

21/|10.222|| 45 |7.126 || 69 |3-181 

22 11௦.118| 46 |6.972 70 |2.995 

23 |r0.012|| 47 |6.813,| 71 2,610 

241 9.905 48 6.60 | 72 2-627 

Vou. HH, Part I. H 
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TABLE XXXVI 
Shewing the Values of Turee joint Lives, 

whole Differences of Age are 10 and 20 
Years, according to the Northampton Table 
of Obfervations, reckoning Intereft at 4 
per cent. “ 

Differences of Age 10 and 20 Years, 
  

  

  

  

Ages. ice : | Ages, Meee 

1 [rr [21 | 8.627 || 23) 33] 43] 8.586 
2 |12 122 | 9.914 || 24) 34] 44) 8.451 
3 1323 10:344 || 25| 35} 45] 8.313 
4 |t4 |24 |10.598 || 26| 36) 46) 8.171 

5 (05125 10.055 || 27| 37| 47) 8.027 
6 |16 |26 {10.708 || 28] 38) 48] 7.878 

| 7 |17 |27 |10.700 || 29) 39) 49) 7.725. 
8 18 128 |10.654 || 36} 40] 50] 7.541 
9 |19 |29 |10.562 || 31] 41) 51] 7.420 

Io (26 (32 116.438 | 22 42 அ- 7-2 
ப் (ம ௮௯ (௮ கவு தல 
12 |22 |32 {10.170 || 34) 441.54] 6.971 
13 |23 |33 |10.031 |] 35] 45| 55) 6.816 
14 |24 |34 | 9.887 || 36] 46] 56] 6.658 

15 |25 135 | 9-738 || 37| 47) 57| 6-497 
16 |26 |36 | 9.584 || 38] 48) 58) 6.332 

17 127 37 | 9-429 ||. 39] 49] 59) ©.164- 
18 (28 138 | 9.278 || 40] 50] 60) 5.994 
1g |29 139 | 9-131 |] 41] 51) 61) 5.827 
20 |30°|40 | 8.986 | 42] 52| 62) 5.662 
2ா (81 [4r | 8.850 | 43} 53) 63) 5-494 
22 (92:42 | 8718 | 44] 541 64] 5.322                   
  

Hz



116 

ABLE XXXVII. continued. 

TA BL Bo 

  
Value at || 
4 per Ct. 

Value at 
4 per Ct. 

    

      

65 
66 

௦௦ 

68 

69 
70 
71 
72, 

73 
74 
5 
76 

77 
78 

719 
6௦   

5-145 
4.965 
4.782, 

4-597 
4.408 
4.219 
4.032 
3.847 
3.660 

3-477 
3.298 
3.128 

2959 
2.785 
2.598 
2.408     

| 86} 1.519 

91} 0.951 

  

81] 2.224 
82 2.044 
83] 1.875 

84) 1.743 | 
85 1.623 

87| 1.425 
88} 1.350 
89] 1.248 
90} 1.122 

92) 0.767 

93] 0-548 
94] 0.362 | 
95| 6.169       

REMARKS
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REMARKS on the two preceding Tables. 

THESE Tables contain the exa@ values 
of three joint lives having either the fame 
common age, or whofe differences of age 
are 10 and 20 years, according to the Norzh- 
ampton Table of Obfervations, or Table VI. 
intereft being .at # per cent. . 

In order to find*the values nearly of three 
joint lives, having other differences of age, 
the following rules fhould be obferved. 
If the age of the youngeft of the three’ 

lives is between 10 and 50, and the dif- 
ference of age between the youngeft and 
oldeft-not more than eight: years, take the 
third of the fum of the three ages for a 
tommon age; and the value in the laft Ta- 
ble but one, correfponding to that,common 
age, will be the value fought, 

ExAMPLE. 

Let the value be required of three joint 

lives whofe ages are 15, 16, and 23. ் 

The fum of the ages is 54, the third 

part of which is 18, and the value (in Ta- 

ble 37th) correfponding to this age, 1s 

10.656, the value required. ் ‘ 

Within the limits I have mentioned | this 

tule “is tolerably correct. But thefe limits 

are fo narrow as to render it of little ufe ; 

H 3 and,



118 Remarks on the two preceding Table. 

_and, therefore, till fome perfon will undere 

take to finifh what has been begun in the 

two preceding Tables, it will be neceflary 

to make ufe of the following general and 

very ealy rule given by Mr. Semp/on, for find- 

ing the values of any ¢hree from the values 

iven of any ¢wo joint lives. : சலட் 

எரர் இச 00 ஐவர், and Ctheoldeft of 

« the three propofed lives. Lake the value of 

¢ the ¢wo joint lives Band C, and find the 

‘age of a fingle life D of the fame value, 

« Then find the value of the joint lives A 

*¢ and D, which will be the anfwer.” 

ExampLe. ‘Let the three given ages be 

20, 30, and 40; and let the rate of intereft 

be 4 per cent. ‘The valtie of the two oldeft 

joint lives B and C will (by Table XX.) be 

10.490, anfwering in Yable XVIL. to afingle’ 

life D of 54 years, wanting +, (a) of ayear. 
And the value of the joint lives A and D, 
which (by the rule in p. 75, and by ‘Tables 
XXIV. and XXY.) (4) is 9.085, will be the 

value fought. 

(a) The value (in Table XVII.) which is nearefe to but Jes than 
10.490, is 10.421; which is the value of a fingle life aged 54. This 
value {ubtraéted from 10.490 leaves 69, the msmerator of this fraction, 
The denominator is the difference between 10.421 and 10.641, the lait 
being the yalue of a life one year younger. 5 

(t) The value deduced from the ‘Tables (by the rule in ற, ரத) of 

two joint lives aged 20 and 54, is 9.038.——The yalue of two joint 

lives aged 20 and 45, is (by Table XXV.) 8869; and of two joint 
lives aged 20 and 50, is (by Table XXIV.) 9.630. A fifth part of the 
difference between thefe values (that is, 153) multiplied by the fra¢ion 

os» gives 047, which added to 9.038 makes 9.085, the value deduced 
220 

from Qables XXIV. and XXV. of two joint lives, one aged 20 and the 

other wanting 3095 of a year of 540 This fhews the proper method of 
calculation in every cafe; but the difference will be Jittle, if, for the 

  

fake of more expedition, D is always taken for that age, whether greater. 

or lefs, which anfwers moft neatly to the yalue of the joint lives B and 
©, without regarding the fraftions 

‘The



Remarks on the two preceding Tables. 1 19 
- The following comparifon will thew how 
near this rule cannes to correctnefs, 

Values of three j ட்ப Lives. 
Corre&tVa- Corre&tVa- 
14620 ¢ per) Value by lune at Val 4 per| Value b Ages. cent. by La-| Rule. Ages. cent. by Te Rule, ம் ble g8th. ble a7th. 

10-20-30) 10.438|10.563\\10-10-10|12.200 12.244 
15-25-35) 9.738) 9.840] f5-15-15]11.274 111.376 
20-30-40} 8.98 9.085||20-20-20]10.342|r0.504 
2§-35-45| 8.313], 8.395 25-25-25) 9.796) 9.937 
30-40-50} 7-571} 7:651130-30-30) 9.221] 9.351 
35-45-55] 6-816} 6.886])35-35-35 8.585] 8.701 
49-50-60} 5.994) 6.046|140-40-40| 7.865] 7.984 
45-55-65) $-145] §.169]145-45-45| 7.126] 7.249 §0-60-70| 4.219] 4.238||50-30-50 6.317). 6.432 
55-65-75] 3.298] 3.292]155-55-55] 5.550) 5.636 

ட : 60-60-60] 4.755| 4.816 

65-65-65) 3-914) 3.942 
70-70-70} 2.995] 3.000 

: 75-75-75! 2-119| 2.110 
My “principal defign in calculating the 

,two: preceding Tables has been, to enable 
*myfelf to make this comparifon; and it 
may be inferred from it, that Mr. Simp/fonts 
rule gives the values of three joint lives ge- 
nerally within a ninth or tenth,-and fometimes 
within lefs than a 20th of a year’s purchafe. 

It may be alfo obferved, that when the 
oldeft of the three ages does not exceed 75, 
and the youngeft is not lefs than ro, the-error 
falls always on’ the fide of excefs, and, confe- 
quently, that if .o5 (that is, a 20th of a year’s 
purchafe) is deducted from the value by the 
rule, the true value will be obtained, in /ome 
க almoft exactly ; and, in moj? cafes, 
much more nearly. ப் The 

  

  

  
  

         



120 Remarks on the two preceding Tables. 

The value of three joint lives being 

known, the value of the longeft of any three 

lives is to be computed by the following 

rule. ் 

« Fyom the fum of the values of all 

« the fingle lives, fubtracét the fum of the 

«values of all the joint lives combined 

two and two.. நிற்க to the remainder - 

«<add the value of the three joint lives; ~ 

‘and this. laft fum will be, the value of the 

* Jongeft of the three 11762. 966. நம்ம 

Simplon’s Da&rine of Annuities, KC. P. 23- 

—or Mr. Deajon’s Mathematical Repofitery, 

Vol. Il. p. 244. or 

Examere. The fum ef the values of 

three fingle lives whofe ages are 10, 20s 

and 30, is, by Table XVII. (reckoning inte- 

reft at 4 per cent.) 48.338. The value of fwo 

joint lives whofe. ages are 10 and 2d, 18 

13.3553 of two joint lives whofe ages are 10 

and 30, is 12.586; of ¢wo joint lives 

whofe ages are 20 and 30, is 11.873; by’ 

Tables XX. and XXII. And the fum of 

thefe three values is 37.814. This fum fub- 

tracted from 48.388, leaves 10.524, which 

remainder added to 10.48 § (the value juft 

found of the three joint lives) gives 20.009 

the value of the oage/t of the three lives. 

The value of three lives at the fame ages 

by the Tables that follow fhewing the values 

of fingle and joint lives among mankind at 

large according to obfervations in Sweden, . 

is 21.870 Ba 

TABLE
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T AJL BE. கவ 
Shewing the Probbility of the Duration of Hu- 

man Life at alligesamong Males and Females, 
at Warrington i Lancafbire, formed from a Re- 
gifter of Mortity kept there by Mr. Aikin, for 
Nine years, fom 1773 to 1781.——See the 
Introduction|p- 4, &c. , 

' According to pis Regifter there were born af, 

Warrigign from 1773 to 1781. 
| ௫ Males. Females. Total. 

் et SOp ly. 3557 
Died in the fame me, in- 

cluding 14 mats and 5 | 
females who did at ages 1287 1432 2719 

unknown -/= - 

Marriages inthe fame time 778, or 86 annually. 
Males. Females. 

Died betweenbirth andimonth - 99 65 

From 1 to 2 months -- 37 2G 

i ,2to 3 ன வம 26 19 

3to 6 a) Pi eal 
6 to’ 9 - - 62 67 

“g to 12 ஹு என 170 80 

From birth tor year = — 342 313 

From 1 to 2 years — — 182 210 

2to 3 Pa oor eg. 
0 ட ப லல be 
4 O° 5) —- — 32 32 

5 to 6 ட 22 21 

6to 7 — — Ik 9 

டு 2 Si soe 7 9 
8 to 9 = — 3 10 

ம 10 ஆட ர 4 7 

10 to 14 —_ — 21 18 

From birthto 14 years — — 764 774 
Of



ர 
| 
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தாம். ட 
  — 

  

  

  

    

    

Of males 
-Iturned of 14 I 121007 a 
died from 

L7 to20 

20 0. 
2 506 

36:35 

Son ne 

40 45 

45. $0 
5°. 60 
60 70 
go 80 

80 gc 
Above 90° — 

otal: —= 

[5 2 
(ஸு) 20] 3} = 

o | 16 pe © | 164 

ரல | ௦ | 22 
14 95 

5 (74 (1 1185 
3 5 (அம. 3 V3 
5 je 3 28.2138 

3 5 342 
0 202 (20 

2025 000 
a1 | 6 | 39 | 25 | 91 
11 159 (2060 
A வெ காட ர 

வட அ 4 

64 251 | 98 109     9 
Died under 14 — 764 

— 

டவ் 

  
£273 
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TABLE XXXIX. continued. 

  

ne ,| Maids. | Wives. | Wik | Total 

Of females 
ட்டம் o | 16 a Aa oe 

died from 
3 172௦ ௦ 2௦ I 5 Oe 

20 025 ர் 2ா Io 2 34 

25a 30) 21 12022 21:43 

36 3531 4 3 | 29 3139. 

35 401 8 8] 28] 4 | 48 

40 45, 9] 11 | 27] x | 48 

AS 501 4) 8 | 20.) 3135 

59 60 13 7 52 22 04 

60 70 16.| 9 38 92014 

ட் 20. 89/12 | 12 | 22 | 6£ 107 

86099: 2 2) 97 |: 92 | 45 

Above 909 —| 1 5 4 alae 

Total —] 79 |125 |257 |192 |653   

  

  

  
      
Died under 14, — 774 

  
Total 

  
— 1427   

From
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From thefe data the following Table has 
been formed. 

  

MALES. FEMALES. 

    
  

Age. Living. | Decrements: Living. Decrements; 

௦ 1273 162 1427 109 
3 months 48 ia 
6 months 62 Gee OF. 
g months 70 ல 80 
1 அகோ 931 182 11i4 210 

2 years 749 87 904 94 
662 53 810 51 

609. 32 [59% 132 
577 22 ர ரஃப 

ஆ
ல
 

        

5 
6 555 Ir | : 706 9 
7 5441-17 697 9° 
8 537 3 688 10 

9 | 534 4 | 678 7, 
10 530 5 671 ர 
ரர 525 5 666 5 
12 520 5 661 4 
13 515 6 657 4 

a4 509 2 5 
15 504 5 648 5 
16 499 6 643 6 
17 493 a 637 7 
18 486 8 630 4 

19 | 478 4 |. 623 4 
20 471 6 616 ர 
21 465 6 609 6 

22 459 6 603 7 
23 453 6 596 ர 
24 447 6 589 ர் 
25 441 7 582 8 
6 (434. 7 | 374 8 
27 427 7 566 9 
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TABLE XXXIX. continued. 

  Mates: NEMA LE s. 

  

    
  

  

Ages. Living. Decrements. Living. Decrements. 

28 ~| 420 7 557 9 
29) 413 7 548 9 
30 406 6 539 8 
400 400 ர் 531 8 

932 393 i $23 7 
33. |. 3% த டா Sing 
34 3792 7 508 8௫ 
35 372 i $00 9 
36 365 8 491 9 
37 357 8 ZS 10 
38 349 8 நட 
39 ம a 462 10 
4௦ 334 7 452 i) 
41 327 ர ட்ட uo 
42 320 6 432 10 
43 314 6 422 9 
"44. 3208 6 413 
AS 302 6 404, 8 
46 296 5 39921 
47 | ஜா ee 
48 286 5 383 7 
49 | 281 5 376 7 
50 276 6 369 8 
Gr 270 6 361 8 

52 264. 7 353 9 
53 257 Vi 344 9 

ட 20. 8 ட 
55 242 8 325 1௦. 
56 234 8 315 7௦ 
57 226 8 305 10 
58 218 டட 295 டு 
69 209 9 285 10 

60 | 2௦௦ 9 275 aes 
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TABLE XXXIX. continued. 

  
  

  

  
          

“MaLeEs. Tin ACL Es) i 
Ages Living: Decrement: Living. |Decrements. 

| 61 | ror Qu 20pm | FE 
62 182 9 263 IT 
63 டு 9 242 IE 
64 164. 9 231 12 
65 155 10 219 EQ 

La 66 145 இ [20 12 
} 67 136 9 195 12 

68 127 9 183 It 
69 118 9 172 If 
70 109 9 6 நர 
ட் 0919) 9 15௦ IE 

7% gl 9 139 நர 
73 82 9 128 roe 
14 73 8. EFT II 
75 65 8 106 EI 
76 57 8 இம நம் 
ரர. (49 vi 84 10 
78 42 7 74 10 
79 35 6 64 1௦ 
ட 29 3 54 | 45 

Above go 4 4 9° 9 

{Totals — 27010 | 1273 36681 | 1424 
  

It appears from this Table, and from the 
_regifter on which it is grounded, that though 
the probabilities of living among females 
are higher than among males, and a fmaller 
number is born, yet more die. ‘Fhe reafon 
muft be, that more, males emigrate, and 
that many of them die in the army, the 
| navy,
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navy, and the militia, To this alfo it is 
owing, that more waves die at WaRRING- 
Ton than hufbands. 

It is proper to add, that in” confequence 
of this greater emigration, the preceding 
‘Tables gives the proportion of the expecta- 
tions of life among males to thofe among 
females lower than it really is. But at the 
fame time it fhould be\remembered, that it 
does this’ only for the ages before which, 
and during which, the emigration happens. 
After thefe ages, (that is, probably after the 
age of 40 or 50) the corre¢tnefs of the table 
cannot be affected by this caufe. 

See the remarks in the general introduc- 
tion to thefe. Fables, p. 4, &c. 

சாடு TABLE
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TAs BORE அர 

Shewing the, Probability of the Duration of 

Human Life, at all Ages, among Males and 

Females; formed froma Regifter kept by Dr. 

Haygarth, at Curstir, for Ten Years, from 

1772 to 1781. 

According to this Regifter there were born at 
Cuersrer in ten years from 1772 to 1781. 

“Males. Females. 

2192 215 

There were buried at Cuzs- 
rer during the fame time, 

including 24 whofe ages were 1939 ட்டு 
unknown = — = — 

Marriages 1500, or 150 annually. 

Died between birth andr month 115 80 
from 1 to 2 months 67 தா 

தடு 38 30 

Died from birth to 3 months 220" 7 TOT 
from 3 to 6 months 76 64 

6tog — 6 69 | 
tor year — 6 i 9 yea 7 74) 

Died from birth to 1 year — 438 368 
from Fto 2 years — 180 181 

g9t0 3 — 107 2-197 
ட் ௮ நம்மல அட OFS TF 
மடதத 1 பலி மு 53 

மடன் ற் on 75 
794௦ 15 ஸல 28 34 
16 00 2௦ — 48 53 

—-  -——— 

Died in all under 20 years ofage 993 968
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TAB iE XLS continued. 

Batchelor | nde, [domers) 722 
OF males turned 
of 20 died be} 2oand 25} 50 81 oO} 58 
tweens =". = 

25and 30) 30 | 31 | 1 | 62 

3° Se See Ce ime, Sa ess 
359 40 16 | 38) 5 | 59 
40 > 45) 12 | 53] 6 | 7! 
4. 3) 9124 271 77 
பய 58 72 | 54 | 14 | 79 
55 60} 10 | 49 | 13 | 72 

் 60 651 “Tz 1163 | 29. 105 
65 2-௪: 1261 171065 

ம Sit OF AAO 59 199 
ட 20. 3229-47 1 52 

80 81 I 9] 8] 18 
. 81 Soya! 11-26 

82 83 ௦ சம பன 
83 84] ௦ I 22 42 

84 பி 212 [4 
80 86, ௦ மல் 
86 87 ௦ 3 5 8 
87 88) ௦ உ ௮௮ 
88 89] ௦ 2 டச் 
89 9௦ ௦ ௦ 2 2 

௮௦ 91 ௦ யத: 
91 2-௦ இ: 1 
92 93 ௦ 2 டு) 2 

93 94] 6 ௦ I I 

94 |. ௦0 க்க 2 2. 2 
97 னை ௦ ஓ I I 

99 வெ ௦ ௦ I I 

106 leek வென்டி 

Died in all of males above 20 | 195 |[$36 | 203934 
Under 20 —  — — 993 

Total — 1927 

Vow. JL Part. ம் 
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கத ஜவர Jb 1X Lb: + scontinued. 

Maids. | Wives. | >| Total 

Offemalesturned : 
௦1 2௦0160 tet 20 and 25] 38 | 13 2 53 
tween - = 

25 and 30] 28 | 49 3 80 
32 9531 | 40 4 |. 65. 
5:20 505 6 71 

4௦. . 11 | 54 | 9 «| 74 
45 50] 14. -| 46 | 16 76 
60 55120: (௫22 22 ரா 
55 6975 (32 |24 | 69 
66) 026 | இ 5. (அட 
65 70 g | 28 | 46 83 
7° 75) keel 37. 86 (02 
75 80] 18 | 20 | 70 | 1௦8 

2௦ க வ | 29. [த 
ம ல் வ இவ் 
8202 82 ல ஈட [உம் 
க கம் ௦.1௦ Toe 
84 89.4 6 [15412 
ட உ 6 8 10 
80 87) 1 ௦ 8 9 
87 881 1 ௦ 6 7 
25. அ co) | © 8 

90 ௦ ௦ 6 One 
9:1௦ ௦. 3 3: 

926 1 ௦ 4 5 
94| 0 ௦ 2 2 
951.௦ ௦ Te leat 
90௦ ௦ I I 
97 ௦ I 5. 31 

(ஹட. 2/4 
Oo 9 : I 

701) ௦ ௦ I I 
102} © ௦ I I 
1௦3 ௦ ௦ I I 

Died imall of females'‘above 20) 235 | 479 | 456 | நாரா 
Under 20 ௮ _ 968 

Total — 2139     
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Te Ay BOL, Ep Sip 131. 
Of 22 females above the age of 80 who 

died at Cheffer in 1772, the regifter fpecifies 
no more that'that 4 of them were maids, and 
14. of them widows who died between 80 
and go; and that the remaining 4 were wi- 

dows who died above go.——Of the 4 who 
had never been married, one has been fup- 
pofed to die at-each of the ages 81, 83, 84, 
and 8s.—-—Of the 13 widows, 2 have been 
fuppofed to die at each of the ages between 
80 and 88; two at g1; one at g2; and one 

at 93.——lIt was’proper to make fome dif- 
tribution of this kind; but it is of little 
confequence whether it is right or wrong. 
In every other inftance the numbers dying at 
every.age have been taken jut as. the regifter 

has given them; and the following Table 

-has been formed from them, 

ic TABLE
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7 AUB LE XL. continued: 

    

  

          
  

Mares. FEMALES. 

Age. Living. Decrements. Living. Decrements, 

| நதா 2220 2139 161 

3 montis) ---- 75 —— 64 
6 months} —— 76 —— . 69 
ig months| —— 67 —— 74. 

I year 1489 180 1771 181 

2 years 1309 107 நட்டு ம. rey 

"3 1202 67. | °1463 77 

4 1135, 34 | 1386 53 
Bi ELOL 30 1333 2 30 

6 1௦7 24. 1303 10, 

7 1047 ௨1% 1285 Il 

8 1029 1 1274 9 

9 1018 8 1265 7 
1௦ 161௦ 6 1258 26 
Tt =|) rood 5 1252 6 

12 999 5 1246 a 
13 994 6 1239 ர 
14 988 6 1232 8 
15 982 7 | 1224 9 
16 975 9 1208 10 
17 966. tou | 1205 i 
18 _ 956 Il 1194. XZ 
19 945 II 1182 II 
20 934 If ராரா 1௦ 
21 923 Il 1161 10 
22 912 12 Ls | 10 
23 9௦௦ 12 ராதா II 
24 888 12 1130 12 
25 876 13 1118 16 
26 8026 1102 16 
27 850 13 1086 16 
28 - 837 1) O70) 16 

1 II 1054 16 
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AGB டம் ப. continued: 

MALES. FeMALES x 

Age Living — Decrements.| Living. ‘Decrementé 

30 814 1௦ 1038 13 

3% 804 ~ 9 woz 83 
32 795 1௦ 102 13 
33 785 10 999 13 
34 775 10+} 986 13 
35 765 1 973 14 
36 754% Ut 959 14 
37 743... 32 945 14 
38 731 To 931 14 

39° ES ES 917 உறத் 
4௦ 06 13 “902 75 
41 693 14 $87 ட 
ர் 679 14 872 15 

43 665 15 857 14 
44 650 15 843 15 
4.5 635 15 828 15 
4h ' 620 ரம் 813 76 
பை ts ௮ 
48 599 16 783 16 

49 574 Og | ர 15 
50 558 16 752 76 
er 542 16 737 14 

2 526 16 723 14 
53 510 16 709 14 

ப அ | eee ae 
ச... 13 
56 465 14 668 13 

sy 451 14 655 13 
58 437 14 642 15 
டு 423 16 627 15 
60 407 19 612 20 

61 388 22 002 25 
62 366 22, 567 25 
63 344 22 542 25 

13 
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TABLE XL. continued 
  

நிவல 65 நிநநா கம 55. 

  

  

Age. Living. Decrements __ Living: Decrements. 

64 322 20 gy 21 

65 302 16 496 17 

66 286 13 479 படு 
67 273 ரர | 464 15 
68 262 ST 449 - ஸ் 

69 251 13 ட. 2௦ 

7௦ 238 6 டு 26 

71) 229 22 388 30 

2 200 22 358 30 

73 178 DS 328 30 

Fa Meal மட 18 298 ர 

75 igo) 15 271 23 

76 124 1 248 22 

al றாத II 226 OY 

78 19 iI 205 2 

79 go 10 184 a1 

8௦ டு 163 ற் 

81 70 10 142 Dal 

82 60 9 Lon QI 

83 SI 8 100 a1 

84 43 7 79 18 
85 36 6 61 Sore 

86 30 5 | 49 8 
87 25 4 At 6 

38 a1 a thea 6 4 
a2 a னிவ 4 
Ze ua 3 27 4 
at by Sue ges 4 
a ட் 3 19 4 
93 5 2 1G 4 

94 3 ன் It 4 

95 ் I ர 3 

One ne I 1        



+ த் தலத் 2 படட 
In this and the laft Table there are feve- 

ral irregularities in the decreafe of the pro- — 
babilities of the duration of life, which would | 

» not have taken place, had the obfervations 

been made on a larger body of people, or for 
a longer period of years; but they do not 
much affect the correctnefs of the expecta- 
‘tions and values of lives deducible from thefe 
Tables, except at the extremity of life after 
the age of 80 or 85. According to the 287 
regifter, the whole number of males that died 

at every age for ten years between 80 and 85, 
was 44——22 died between 85 and go, and 
14 above go. This regifter allo makes 102 
the number of females that died between 
86 and 85, and 34 and 27 the numbers 
that died between 85 and go, and adove go. 

- The preceding Table, from the age of 80 to 
97, 1s formed juft as it would have been 
formed had the regifter given only: this in- 
formation without particularizing the num- 
bers dying in every fingle year of life after 80. 
It will be eafily feen that this was neceffary. 
The deaths at the extreme ages beyond g6 
or 97, bear fo {mall a proportion to the ret, 
that there is no occafion for including them 
in a Table of Obfervations ; nor is it poflible 

to do it properly. 
It fhould be further confidered, that the 

remark at the end of the Table for Warring- 
ton is applicable to this Table. 

i 4 ~Com-
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Comparison of the Duration of the Lives of 
Males and Females, according to the preceding 
Table. ye 
  

x Expectations of | Expetations of 
Bee Males. Females. 
  

Birth | 28.13 33-27 

5 | 43:20 | 47-44 
1௦ 41.92 Aga 7 
re 38.05 41.36 
20 34.86 38.10 
25 32.00 34-78 
30 29.25 line 3202 7 

- 35 | 25-97 | 29-26 
40 22.02 26.37 
45 2.0.29 23.50 
50 17.64 2.0.62 

் 55 15.14 17.52 

60 12.36 14.20 
65 10.79 11.94 
த 10. 8.57 

75 7.௦௦ lA. 
80 5-43 5-20 
85 125 4.81 
GOO) 2:60 3.4.6           

ABSTRACT



உ 27] 

AgpstTract of the Rev. Mr. Gorsucy’s 
Objervations and Regifter in the Parifb of 
HoryCross, near SHREWSBURY. 

In 1755 the number of inhabitants in this 
parith was 1049. 

In 1760. the families were 235—the inha- 
bitants 1046, of whom two were males, 
and 13 females above 80. 

In 1765 the families were 249—the inha- 
bitants 1006. 

In 1970. 3775- 1780. 

      

Families - - 240 246 
Inhabitants = te) 1046 “VOKe 1113 
Males under10 - - 126 155 
Femalesunder1o  - 422 135 
Males from 70 to80 - 20 20 If 
Females from 7oto 86 - 24 21 19 
Males above80 - - 6 . g 4 
Females above 80 - -. ir 7 5 

The increafe in 1765 was occafioned by 
the removal of four numerous families into 
four great houfes in the Parith, which for 
many years before had been almoft uninha- 

bited. 
In 1767 feveral houfes were pulled down 

“to open a way to a new ftone bridge over 
the Severn, and 38 perfons went out of the 

parifh. ட் 
= In
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In 1774 a fire deftroyed 48 houfes, 

moftly thatched; but the fufferers pro- 
vided themfelves with lodgings in the pa- 
rifh, and only 24 left it.——The vacant © 
ground was covered with little tenements 
fit for poor people, and fo .commodious as 
to draw into the parifh a greater number 
-of perfons than had refided there before. 
——See a further account of ¢his parifh in 
Vol. Isp. 201. 

Brrtus for 30 years, { Males =15052 22 
from 1750 to 1780( Females 533 2 

Males - 458 
Buriars = z Leelee sat 906: 

The births have exceeded the burials in 
the proportion of 15 to.13; and this ought 
to have increafed the inhabitants in 30 years 
to at leaft 1200; but it appears that it has 
occafioned little or no increafe ; and, confe- 
quently, that the excefs of the births has 
been but juft fufficient to fupply the lofs pro- 
duced by emigrations to the navy and army, 
and fettlements in towns.
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From 1750 to 1760. பி] From 1760 to 1780, 

an Males. | Females.| Total. 
Females.| : 

Died underi month) 17 | 22 | 25 64) 
WV Cares 42-44 113 
2 years | 15 | 23 23 61 

From «2 to s| 28 | 33 | 38 99 
5 222௮0 சா 6௦ 

மடு அடு 01 4114 
ம 21 0 6 8 Bi 33 
2௦2916] 4 7 129 
25. 3001 (௧௦ 7 241 57 

30 35, 9] 4) 8 fat 
தது 90 (ட 9 364.57 

4O 45| 13 | 16] 11 \4o | [67 45 5 8] gj 10 [27 
ற கடி உ 43] 95 

35 60} 13] 12 | 12187 
6664 1 29-22, 2065 

6s, 7a 15 | 11 | 13 (395.24 
FO ம ம 17 29 301. 

7989010115 14 395 99 
9௦ 85) 15 | 22 | 20 (57 ne 
51 ௫2 ப 5 of ம் 

9 9911௦1 9 4] 
96) 1 ௦ ர [26 13 

ரஜா 6) ட மு 
289 |321 | 356 966         
  

Tt is obvious, that thefe obfervations do 
not give fufficient data for forming diftinét 
tables af the probabilities of living among 

males
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males and females: And it is alfo obvious, 
that the numbers dying in every period of 
five years after 20, are much more irregular 
than they would have been had thefe obfer- 
vations been made for a greater number of 
years, or on a larger body of inhabitants. 
In conftructing, therefore, the following Ta- 
ble, the decrements of life have been taken 
as the regifter gives them for-both fexes in 
every period of ten years after the age of ten. 
And in this way the regifter exhibits with 
remarkable regularity and confiftency the 
progrefs of human mortality from birth to 
old age, reprefenting human life in confor- 
mity to other obfervations, 85 particularly 
weak in the firft month, (though much lefs 
fo than in towns) and from that age as 
growing gradually ftronger, till at 10 it ac- 
quires its greateft ftrength, which it after- 
wards lofes, but more flowly till 50, and 

‘after 50 more rapidly, till at 70 or 75 it is 
brought back to all the weaknefs of the firft 
month. 

TOA BB
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TABLE 

- Shewing the Probabilities of the Duration of 
Human Life at all Ages, as deduced from 
the Rev. Mr. Gorsucu’s Obfervations, 
during a Period of 30 Years, in the Parifh 
of Hoty 0௫055, near SHREWSBURY. See 

RET. 

E4t 

  

      
  

      

  

        

  

  
  

Vol. I. ற: 261. 

பகல். Living. eer Age. Living. Deer, Age.| Living. | Decr. 

௦ | 966| 64}/21/ 529) 5 44] 395] ..7 
mae 13 22; $24) 6 | 45 398 7 

pions |i 23 ௭9 646) 381) 7 
1 year| 789] 61/24! 5131 6 1'47| 3741 7 

2 (728) 44025] 507 6 48 3671 7 
“3. 1684) 30126) 501] 649) 36௦ ௪ 

4 1694 25127 499 6 (59) :353] 7 
og 1629) 2௦28 489) 6511 3461) 7 

6. 609 16429 483 6 (52| 339) 7 
7 | 593} 121130 477] 5/53} 332) 8 
8 ய 7031 472 5154] 3241 8 
9 (ஹூ 2032 467 5184] 316) 8 

1௦ 1589) -4 eB 462) 6 |56) 308) 8 

ர (03 34, 456 6152) 5001 9 
12 [562] 3 35, 45° 6158) 291) 9 
13 |559| 31130 444] 6159] 282) 9 
14 -| 556) 3 37/438 6 60] 273] 9 
15 (943 338492 6(61| 264] 9 
16 | 550] 41139] 426) 6/62) 2551 9 

17 | 546] 41140] 420) 6 163) 246) 9 
18 (942: ௮045 காகி 6164] 237] 9 

19 (888) ௮42 408) 6 (66) 225) 9 

2௦ [534 91431 4௦2 7168) 2x91 _10
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TABLE XLI.. continued. 

  

  

67| 209] 10 | 77} 111] 9 || 87] 28 | 6 
68} 199] 10 || 78] 102] g || 88] 22 | 5 

69) 189) 10 | 79} 93) 9 || 89) 17 | 4 
70| 179|.10 || 80]. 84) 9 || gol 13 | 3 
71|'169] to | 81} 75] 8 || gt} 10 | 2 | 
72| 159] 10 || 82} 67) 8 jh g2} 8 | 2 

73| 149] 10 | 83) 59] 8-1 931 6 | 2 
74) 139] 10 || 84) 51/8 | g4) 4 |.2 
75| 1291 9 || 85) 43) 8] gs} 2) 1] 

g6] 144     
  

75 120] 9 || 86} 351 7 

Exrecta-
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Exrrctations of Life by the preceding 
Table. 

  

  

  

  

    

Age. | Expectation. | 

Birth 33-93 
5 | 46.30 

10 46.09 
15 42.25 

2 20 38.66 

25. | 35-58 
30, 32.06 

35 AEA 3 
40 | 26.40 

45 A935 
Goma 20:40 = 

55 AT, 
F 60 14.86 . 

த் 65 12.30 
“70 10.00 

75 737 
ல   

  

The proportion of the living under ten 
years of age to the living at ten and upwards, 
is, by this Table, as 6807 to 26452, or as 
10 to 39; but the real proportion appears 
from the furvey to be greater: And it Is evi- 
dent, that the excefs of the births above the 
burials, and the emigrations from the pa- 

rifh after ten, muft make it confiderably 
greater; and it fhould not be forgotten, that 
thefe alfo are circumftances which mutt ren- 
der the probabilities and expectations of life, 
as given - the Table, lefs than they rea/ly are. 

TABLE
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Shewing the Probabilities of the Duration of Hu- 

man Life among Males and Females, deduced 

from Obfervations of the Proportions of the 

Living to the Numbers who have died at alk 

Ages for 21 Years, from 1755 to 1776, in the 

Kingdom of Swrpen. 20 

PRELIMINARY OBSERVATIONS, 

According to the medium of feven different enu- 
merations in 1757, 1760, 1763, 1766, 1769, 

1772, and 1775, there were living in the king- 
dom of SWEDEN: 
  

  

    
  

  

Ages. Males. Females, 

Under 1 year 33882 33640 

Between 1 and 3 years 62155 63005 

டட அ 62696 63551 
ராடு 121871 122460° 

டு ட ரட்? 117879 118419 . 
15, 20 103093 105846 

2 Ome 25 91907 102306 

25 39 82919 | 93315 
308 35. 78615 87129 

35 40 79399 T/°77 
40 49 63961 7040 

ல மல, (௨980 
Gorn 55 44908 52689 

55 60 36253 44211 - 
60 65 30772 39416 
65 70 ஊடு - [ 29610 
Won 75 14610 21776 
75 80 8224 T2515 

ள் 85 - 4036 6418 
05 212 1522... 2402 

Above 90 486 beg 
E Total — 1,103,432 1,206,728 

And females — _ 1,206,728 
‘Total of males and females "2,310,1 6௦.    
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Fencible men be. Bes or a quarter nearly 
tween 15 and 5¢ 1 587,876 } of the inhabitants. 

Males and females _, doralittlemorethan 
under the age of 25 [ இ (ன்பன் inhabitants 

Of thefe numbers there died annually in Swepen 
during twenty-one years from 1755 to 1776, 
  Ages. Males. Females 
Unders Yr. 9664 or 1 of 3.5*| 8356 ori of 4.0* 

indy Ye, ¢| 3592 OF x of 17.3] 3531 Or rof 17.8 
gand 5] 1816 ort of 34.¢ 1774 Or 1 of 35.8 
S$ 10/1789 of 68.1) 1672 1௦4 73.2 

  
  

1O 15} 898 1 of 131.2! 802 tof 147.6 
15 20) 74t 1 of 139.1) 714 1 of 148.2 
2௦ 29) 874 Loftros.1| 776 1 of 131.8 
25 39) 879 1 -of- 94.3) 872 1.01 106.9 
30 381 988 tof 82.3] 1058 sof 82.3 
35 49) 907 1o0f 77.6) gor tof 85.5 
40 945) 1119 of $7.1) 1129 1of 62.3 
45 50| 1077 10f 48.3] 958 101 67.2 
5௦. 55) 1233 tof 36.4) 1127 லீ 46.7 
55 60) 1180 1 of 30.7) 1163 of 38.0 
60 61983 1௦4 25.2 1097 1௦7 24.6 
65 701328 tof 15.9 1510 704 19.6 
7O 75/1360 i of 10.4] 1935 1of r1.2 

50090 கா. 100 62 
9 றி ரகம 0 gen] 1230. 1 Of | iro 
மம... 991389) வில் 4.0] (609). 2 of gar 
Above 90]. 195 10f 2.5) 339 1o0f 4.6 
Of all ages 133180 7 Of 33.25133579 1 of 35.94         

* It fhould be confidered, that this is a Aigher proportion 
than that of the number that dies under one year of age to the 
number born in a year. The latter number is equal to the for= 
mer increafed by the number living at one time under one yeate 
See the note, pe 158. 

Vot. II. Part I. K The
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and the number of deaths under one year of 
age (exclufive in both cafes of ftill-borns) 
accommodated to 10,000 as a radix. 

The decrements among ma/es in the fol- 
lowing Table, increafe regularly through 
every period of life from 10 to 75. But 
among females this increafe is interrupted 
for a few years after 35, and again for a’ 
few years after 45.——Thic cannot be an 
accidental irregularity, the numbers being 
too great, and the period for which» the 
obfervations have been made, too long, to 
admit of fuch an irregularity. Proba- 

"bly, therefore, it muft be accounted for in 
the following manner.——From the age of 
30 to 35, the number of married, and con- 
fequently of child-bearing women, is greater 
than at any other ages; and this raifes the - 
decrements in that divifion of life. After 
35, this number is diminifhed, and the de- 
crements fall. Between 40 and 45 the criti- 
cal periods come on, and the decrements 
are raifed again; but after 45 the number 
of deaths arifing from hence becoming 
Jefs, the decrements become alfo lefs, but 
continue afterwards to increafe with in- 
creafing years, till they become greateft at 
74, or 75.——It is, however, remark- 
able that notwithftanding the peculiar dan- 
gers to which the lives of females are 
fubje& from the caufes juft mentioned, 

there 
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TABLE XLII. continued. 

Maves. FEMALES. 
Ages. | Living. | Decr | Expeétat. || Living. { Decr. Expect. 

€§ | 2,141 }115| 9.78 || 2,579 | £20] 10.49 
66 | 2.026 [1151 9.3௦ | 2,469 129) 9.97 

67 | 1,911 |120| 8.84 | 2,339 1120] 9.46 

68 | 1,791 |125| 8.40 | 2,219 |120] 8.94 
69 | 1,666 |125| 7.99 || 2,099 |120] 8.42 
7O | 1,541 |125] 7.60 || 15979 |13°] 7-91 
71 | 1,416 | 125] 7.22 |) 1,849 [140] 7-53 
72 | 1,291 |120| 6.87 || 1,709 |150] 7-16 
73 | 1,171 |120] 6.53 || 1,559 |160| 6.78 
74 | 1,051 (1121 6.22 || 1,399 |150} 6.40 
75 g41 |105] 5.89 || 1,249 |140] 6.03 
76 836 | 100] 5.56 || 1,109 [136] 5.73 

771 736 | 90] 5.25 || 979 (129) 5.43 
78 | 646 | 85) 4.92 || 859 |f10) 5.11 
79 | 561 80] 4.59 || 449 100) 4:79 

80 | 481 | 75| 4.27 | 649 | 95) 4:47 
81 406 | 70| 3.96 554 | 90] 4.13 

82 | 336} 65] 3.69 | 464] 85) 3.84 
83 | 271 | 60) 3.45 || 379 | 80] 3-59 
84] 211 | 50) 3.30] 299 | 75) 3-42 
85 161 | 40) 3.16 224 | 55] 3-40 

86 | 121 | 30] 3.04 1691 49) 3-34 
87 gt | 22) 2.88 129 | 30| 3.22 

88] 69} 17) 2.64] 99 | 23) 3.05 
89 2 19 224 76 | 18) 2.82 
0௦ 36 | 1௮0 2:62 68 | 15) 2.55 
91 26 9 43 12 

92 17 ர Bie |p AO) 
93 1௦1 6 21 10 58 

4 4 3 13] 6 
95 I 1 TEN A 
96 ௦ ௦. 3 2 
97 ய டூ 1 I             
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- Shewing the Probabilities of the Duration of Hu- 
man Life among Males and Females, taken col- 
leétively, deduced from the preceding Table, 

  

  

    

  

          

  

  

Born = 10,249 -249 born dead| Age. } Living, | Decr.| Expect. 

| Age. Living.~ | Decr.| Expeét. || — 

= es -| —=|——=}] 35 | 4884 | 60 | 2803 

Bornalive| soop0 |>195| 34-421] 30 | 4825 | 53 | 27-31 
ryear}| 7805 | 509] 42-95 || 37 | 4767 | 58 26.68 

zyears} 7290 | 344| 44-921) 38 | 4709 | 58 | 26.01 
3 6952 | 245] 40-11 || 39 | 4651 | ௦௦ | 25-33 
4 6707 | 143] 4648 | 42 | 4591 | 65 | 24-66 

5 6564 | 122| 46.79} 41 | 4526 | 73 | 24:05 

6 6142 | 108] 46:66] 42 | 4453 | 78 | 23-44 
8 6337 | 87) 46:48) 43 | 4375 | 78 | 22-83 

629௦ | 73] 46.07 1 44 | 4297 | 78 | 22522 

9 6பர | 62) 45:61] 45 | 4219 | 76 21.61 

suey 6115 | 54 4507] 46 | 4143 | 74 | 20:98 

ae 6061 | 45] 44-38] 47 | 4069 | 72 | 20-35 
12 6016 42 430] 48 | 3997 73 19.72 

aon 974 | 38} 43-OT)] 49 | 3924 | 78 | 19:09 

14 2936 37| 42-33)| so | 3840 | 85 | 18-40 

15 9899 [ 37] 4153] 51 | 378 | 87 | 17,87 
16 5862 | 40) 40:92] 52 | 3674 | 9௦ | 17:29 

17 9822 | 40] 4-9) 53 3584 | go | 16.7௦ 

18 5782 | 42] 39-37] 54 | 3494 | 97 | 16:12 

ப 6740] 33] 38:74] 55 | 3493 | 92 | 15+53 

zo 5697 | 47| 38-02]) 56 | 33 2 | 92 | 14-95 

zu 5650.) -47| 37-33] 57 | 3220 | 95 | 14:37 

Bz 5603 | 48] 36-64) 58 | 3125 | 95 | 13-79 

ae 5555 | 48] 35-96] 59 | 3936 11௦௦ | 19:31 
24 5507 | 5°] 35-271] 00 | 2930 11௦3 12.63 

25 5457 | 50] 34058) 61 2822 [14 | 12:12 

26 நர | 2] 38:00] 62 | 2708 [18 | 11-02 

ey 5529 |. 94 33-28] 62 [2599 08 1147 
28 2801] 693246] 64 | 24728 | 2௦ 1 

29 926 | 94] 3188] 65 | 2354 8] 80212 

3௦ 5191 | so} 31-21} 66 2236 4.18 }~ 9-02 

oe 5132 | 69) 30:57 67 | 2218 [121 | 9:15 

32 5072 | 62) 29-941] 68 | 8997 (134 8.67 

33 5௦1௦ | 65] 29.30] 69 1873 [124 | 8-20 

3 4947 | 63) 28-67)1 7° J 1749 1127 (7:75     
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TABLE XLVI continued. 

INTEREST 4 per cent. 
  

  

Values. Mees Values. Values. || Ages. | Values.   Ages.” 
  

  

12.450 
12.286 

‘| 22,109 
IT.Q04 

ee 
11,452 
11.209 
10.964 

i 10.732 

10.53 1 

10,346 
To.154 
9:25 
9:7306 
9:497 
9.236 
2.966 
8.707 
8.469 
8.230) 

Coe 
7-748 
7-495 
7,220. 
6.954 
6,678 
6.388) 

6.104 
5844 

55600 

5.367 
5,128 
A,881 
4,626 

4.362 
4.130 
3,851 

3293 
3.345 
3.128 

2.935) 

53-39 
2 லு 
றட 
36-42 

38-44 
ற 
40-46 

41-47 
42-48 

பம அ 
டப் 
ஷட் 
46-02 

தடு 
48-04 
49°55 
50-56 

மர் 
52-58 

54 60 
55-61 
56-62 

58-64 
59-65 
60-66 
61-67 
62-68 
63-69 
64-70 

65-71 
66-72 

oh 73 
Si: 

69-75. 
79-76 

71-77 
72-78 

eS,   

37°43) 

3559) 

57-63) 

  

11.779 
17-508 
11.361 
11.156 

TOS 53 
10.741 
10.519 
10.286 

10,049 

9,813 
9.531 

2:39 0) 
9-129} 
8.897 
8.658 
8.402 
8.139 

7:874 
7.013 

கபி 
7-083 
6.814 

6.555 
6.299) 
6 045 
5-798 

5.519 
5.249 
A984 
4-729) 

4 482 
4221 
3.982 

ட்டு 
252 
312 
2 
2.946 
25752 

2.558 

2-355 

44-56 

  

33-45 
34-46 
35 47 
320-48 

yao 
38-50 

ம 
கட 
41-53 
42-54 
43 55 

45°57 
4058 
4739 க 

49-61 
50-62 

51-63 
52-64 

53 65 
54 66 
55-07 
56-68 

57-69 
‘58-70 

59-71 
60-72 

61-73 
02-74 
63°75 
64-76 

65 77 
66-78 

67-79 
68-80 
69-81 
70:82 

71-83 
72-84   

10.978/33-51 
10.775||34-52 
1௦: 557 35-53 
1௦. 314136-54 
நப 2522-22 
9:80578-56 

9¢558)139°57 
9.308140-58 

| 9.066)|41-59 
8.830)142-00 

8.597 [43-61 
8.354 |44-62 
8.101 145-63 
௪. 84146-64 

7503 47-65 
7.2811148-66 
7.008)149=67 
6.749)|50-68 
6.505]151-69 
6.256))52-70 
6.004|153-71 

5749 [54-72 
5:474]55-73 
5.204]56-74 
4.930157-75 
4,664/53-76 

  

      

3.180]/65-83 
2.974|}66-84 

2.743 07-85 
2,5 14)|68-86 
2,32469-87 
2.155|\70-88 
2.004|/7 1-89 

1.875]72-9௦   73-85 

9-679 
O52 
9-207 
8.951 
8.683 
8.4.04) 
8.124) 

Tey 
7°59 
7-318 

இலது 
6.836 
6.536 
6:323 
6,048 

5.704 
53487 
5.221 

“4-953 
4.69., 

டு 
4. 231 

41043 
3-844 
3-637 
32432 
3.210 

2297s, 
AE: 
அட 
2.396 
2.252 

2.123 
2.010 

1.910 
1.798 1.661 
1.464 
1.189     S087. 

  
1.768I73-91 

9-905]
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2 நரம் உர. 
Shewing the Values ௦7 7௦ /சச்சச் Lives, according: 

to the Probabilities (in Table XLIII.) of the 
Duration of Human Life among Males and 
Females collectively. 

INTEREST 4 per cent. 

Differences of Age 24, 30, 36, and 42 Years. 
  

Ages. 

1-25 
2-26 

3527 
4-28 
5529 
6-30 

7-3 
8-32 

9-33 
10-34 
11-35 
12-36 

13-37 
14-38 

15-39 
16-40 
17-41 
18-42 

19 43 
20-44 
21-45 
22-46 

23-47 
24-48 

25-40 
20-50 
27-51 
28-52 

29 53 
30-54 
றது 
32-00. 

33°57 
34-58 
599) 
30-60     

Values,. 

12.832 

13409 
13.778 
14.003 

14037 
1053 
14.006 

202 
13-855 
136741 
13.604 
13.428 
13.234 
13,023 

12,798 
12.570 
12.351 
12.146 
11.95 
1E.751 
It +550 

110335 

11.107 
10.862 
£0,612 
10,364 
10.130 

9-894 
91659 
D413 
9-167 
8.912 

8.651 

  

  8.389, 
8.114 

7:833 

0 
1-31 
2-32 

2:30 
434 
5595 
6-36 

7-37 
8-38 

9239. 
10-40 
17-41 
12-42 

13-43 
14-44 
5ம் 
16-46 

1747 
18-48 

19-49 
20 50 
21-51 
22-52 

239 53 
24-54 
25-55 
26-56 

27°57. 
28 58 

29-59 
30-60 
31-61 
32-02 

33-03 
34-64 
ட 
36-66   

Values. 

12.196 
{2.730 
13.006 
13.264 

ப் 
13.242 
13-170 
13.059 
12.913 

peed) 
12.563 
12-379 
12.196 

ee 
11.787 
11.562 
11.328 
11.076 
10.819 
10.567 
10.332 
10.092 
9-852 
9.602 

D347. 
9-080 
8,807 

8.534 

  

8,200]. 

7:997 
௪702 

7-446 
72196 
6,942   6,679 
6.402 

  s. | Values. 

11465 
11.913 
12.164 
12.284 
12.242 
12.185 
722112 
12.004 
11.865 
11.694. 

11-493 
11.259 
மர, 

வழு 
1௦.14 

10.264 
10.018 

9-761 

9.500 
6| 9.228 

8.953 
8.675 

8.385 
8.097 
7.823 

7557 
1-297, 
7௦072 
6.761 
6.481 
6.197 

SY 
0௦642 

5-364 
தட்   4.840   

Ages. 

ra 
ea 
345 
4-46 
Date 
6-48 

749 
8-50 

oe 
10-52 

22 
[12-54 
13055 
14-56 

ரத 5 
16-58 

மக் 
18-60 
19-61 
20-62 
21-63 
22-64 
23-65 
24 66 
a Gs 
26-68 
27 69 
28-70 
20-71 
30-72] 

ப் 
வ 
டது 
34-70 
35-77, 
36-75   

Values. 

10,546 
10.946 
11.168 
11.260 
11.1 83 
11,0064 
10.915, | 

ony AS 
10.560 

10.357 
10,140 
9.898 

9-644 
ல் 

9-087 

8.799 
8.503 
8.208 

7:928 
7.658 

7-396 
Tih 
6.851 
6.566 
6.275 
5.986 
5.702 
415 

ne: 
4.881 
4.646 

4-453 
A251 
4.040 

3.833 
3.605 
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~ TABLE XLVII.~ continued. 

Interest 4 per Cent. 

Ages. [ Values. |] Ages. | Values. |] Ages. | Values. Ages, Valance: 

37-61) 7-561 || 37-67 | 6-115] 37-73] 4-603]| 37-79] 3-352] . 
38-62) 7-296 || 38-68) 5.828}; 38-74] 4-405 || 38-80) 3.098 

, 139-63| 7-033 || 39-69] 5-543 1] 39-75 | 4-195] 39-81) 2-889 
40-64| 6.763 || 40-70] 5.254|| 40-76) 3-975]|| 40-82) 2.710 

41-65| 64492 141-21 | 4-977 || 41-77| 3-762|| 41-83] 26553 
42-66] 6.225 | 42-72) 4.730]| 42-78) 3.539|| 42-84) 2.4.8 

43-67) 5-957 || 43-73| 4#507 |] 43°79) 3+295|| 43-85 | 2-305 
44-68] 9699 | 44-74] 4322 44 80] 3-052]| 44,86) 2.203 

45-69| 52426 || 45-75| 4-148] 45-81] 2.8541| 45.87] 2.083 
46-70| $2153 || 46-76] 3.921|} 46-82] 2-684) 46.88) 1.933 

47-71| 4.884 ||47-77| 3-715 || 47-83| 2-533]) 47-89| 708 
48-72| 4.633 || 48-78] 3.489|| 48-84] 2.396|| 48.90] 1.385 

49-73| 4-398 || 49-79] 3-238|] 49 85 | 2.277|) 49-91] 1-090 
$0-74| 42205 | 56-80 | 2996] 9௦ 86) 2-1711 5௦.92 ௦.88 
57-25] .4.0௦8 || 58-81 | 2792] 61-87 | 2-050] 5:93 0.662 
52-76] 3.803 || $2-82] 2.623]| 52-88 | 1-901) 52 94) 0.551 

33.7] 3,605 | 53-83 | 2-475]| 53 89] 1:681| 53.95| 0.468 

94-74 3:389 54-84] 2344] 54-9௦] 1566 
85-79] 315௦ | 55-85 | 2-232| 55-91) 1.078 
56-80) 2.909 || 56-86] 2-130]| 56-92] 0.810 

57-81| 2.710 57-87 | 2௦191 57-93 0.655 
58-82| 2.539 ||58-83| 1-864] 58-94] 0:546 
59-83) 2.385 ||59-89| 1-644] 59-95) 0-404 
60-84 | 2.248 || 60-90] 1.333 
61-85 | 2.135 [6 -g1} 1-050 
62-86) 2.037 || 62-92] 0.789 
63 89| 1,926 (63-03 | 0.635 

. 164-88] 1.790'|| 64-94! 0.533 

65-89) 1.585 165-95) 0-456 
66-go] 1.290 
67-91} 1,017 
68-92) 0.764 
69-93 | 0.617 ° 
72 94| 0.514 
2-0 

THE
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THE directions given in p. 96, for 
ufing the tables of the values of joint lives 
deduced from the Northampton Obfervations, 
are applicable to the two laft Tables, and | 
may be eafily adapted to them, by taking 
the differences of age in thofe directions at 
jx years and its multiples, inftead of jive 
years and its multiples. 

REMARKS. 

The values of joint lives in thef@ Tables . 
have been computed for only one rate of in- 
tereft; and of figle lives in Table XLV. 
for only two rates of intereft. The follow- 
ing rules will thew, that it would be a need- 
lefs labour to compute thefe values (in trict 
conformity to the obfervations) for any other ° 
rates of intereft. 

CCOUNT of a method of deducing, from 
_ the corre& values (according to any obfer- 

vations) of any fingle or joint lives at one 
rate of intereft, the fame values at other 
rates of intereft. 

PRELIMINARY PrRopLeMs. 

Prosiem I. The expectation given of 
a fingle life by any table of obfervations, 
to find its value, fuppofing the decrements 

of life equal, at any given rate of intereft. 
SoLv-
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SotuTion, Find in Table Il. the va- 

lue of an annuity certain for a number of 
years equal to twice the expectation. Mul- 

» tiply this value by the Perperuiry in- 
creafed by unity, and divide the produ by - 
twice the expectation. The quotient fub- 
tracted from the perpetuity will be the va- 
‘Jue required. 

e 5 2 

EXxaMPLe. 

The expectation of a male life aged ten, by | 
the SwepEn obfervations (See Table XLV.) 
is 43.94. Twice this expectation is 87.88. 
The value of an annuity certain for 87.88 
years is, by Table I. (reckoning intereft 
24.4 per cent.) 24.200. The produ& of 

' 24.200 into 26 (the perpetuity incréafed 
by unity) is 629.2, which, divided by 
87.88, gives 7.159. And this quotient 
fubtra&ted from 25 (the perpetuity) gives 

17.84 years purchale, the value of a life 
aged ten, deduced from the expectation of 
lite at that age, according to the SwepEN 
obferyations. 

This is the rule by which Mr. De 
Moivre has calculated the table commonly 
ufed of the values of lives according to his 
hypothefis; and from this Table (the firft 
of the two Tables at the end of this vo- 
lume) the value required in this problem 
may be deduced more compendioufly in the 

following
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following manner, provided the expectation 
does not exceed 38. —‘* Take the dif. 
«« ference between twice the expectation 
«¢ and 86; and the value in the Table cor- 

" « yefponding to that difference, if not lefs 
“ than 10, will be the value fought.’—— 
Thus; twice the expeéZation of a female life 
aged 30 (that is, its complement) is, by 
Table XLII. 64.34. The difference betwén 
it and 86, is 21.66. And fince the value 
correfponding to age 21 in Mr. De Motvre’s 

. valuation of lives (or in Table I. at the 
end of this volume) is (reckoning: intereft 

“at 4 per cent.) 15.7813 and the value cor- 
refponding to age 22 is 15.669; it is ob- 
vious, that the value correfponding to’age. 
21.66 muft be the greate/ of thefe two 
values leffened by +> of the difference be- — 
tween it and the /eaf. This difference is 
112; and yee of it (or .112 multiplied 
by .66) is .074, which fubtra@ed from 
15.781, gives 15.707 the value fought of 
a life whofe expectation is 32.17 (or whofe 
complement is 64.34) on the fuppofition of. 
an equal decrement of life, 

  

Progiem II. 

Having the expedtations given of any two 
lives by any table of obfervations, to deduce 
from thence the value of the joint lives at - 

any
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any rate of intereft fuppofing an equal de- 
crement of life. லட 

8011710131, Find the difference between 
twice the expectation of the youngeft life, 
and twice the expectation of the oldeft life 
increafed by unity and twice the perpe- 

‘tuity. Multiply this difference by the va- 
lue of an annyity certain for a time equal 
to ¢wice the expectation of the o/def life ; 
and by twice the fame expectation divide 
the produ, referving the quotient. 

From twice the perpetuity fubtra& the 
referved quotient, and multiply the remain- 
der by the perpetuity incfeafed by unity (a). 
This laft product divided by twice the ex- 
pectation of the ‘Yyoungef life, and then 

- fubtraéted from the perpetuity, will be the 
required value, 

ExAaAMPLE. 

Let the joint lives propofed be a female 
~ life aged ro, and a male life aged 15, and 

let the table of obfervations be the Sweden 

(2) When twice the expectation of the youngeft life 
is greater than twice the expectation of the oldeft life 
increafed by unity and twice the perpetuity, the referved 
quotient inftead of being /itraéted from twice the per- 
petuity, muft be added to it, and the fim, not the difer- 
ence. multiplied by the perpetuity increafed by unity. 

Table
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‘Table for lives in general, and the rate of in- 
tereft 4 per cent. "T'wice the expectations of 
the two lives are 90.14 and 83.28. (See 
Table XLIIL) 

Twice the expectation of the oldef 
life, increafed by unity and twice the 
perpetuity, is 134.28, which leffened by. 
go.14 (twice the expectation of the younge/t 
life) leaves 44.14 for the referved re. 
mainder.———This remainder multiplied 
by 24.045 (the value of an annuity cer-. 
tain (2) for 83.28 years) and the product 
divided by 83.28 (twice the expectation 
of the o/det life), gives 12.744 the quo- 
tient to be referved; which fubtracted from 
double the perpetuity, .and the remainder 
(or 37.255) multiplied by the perpetuity in- 
creafed by unity (or by 26) gives 968°630, 
which divided by 90.14 (twice the expec- 
tation of the youngef life) and the quotient 
fubtra&ted from the perpetuity, we have 
14.254 for the required value. 

  

(2) This value, when the number of years is a 
whole number with a fraction added (as will be com- 
monly the cafe) may be beft computed in the followimg 
manner. 

In this example the number of years is 83.28. 
The value of an annuity certain for 83 years is (by 

Table I. p: 21. 24.095. The fame value for 84 
years is 24.072. The difference between thefe two 
values is .0375 which difference multiplied by .28 (the 
fraGtional part of the number of years) and the product 
(.o103) added to the /ea/? of the two values, will give 
24.045 the value for $3.28 years. : 

This 
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This calculation may be made more eafily 
by logarithms in the following manner. 

Twice the expecta- 
tion of the னி 2 ப் 

App twice the per- 
petuity Increafed> 51.00 
by unity - - <a 

Sum உ. 134.28 

SUBTRACT twice 
the expectation of + 90.14 
the youngeft - 

Remainder — 44.14 
Log. of 44.14 is 1.644,832 
Log. of 24.045 is 

(See the note in ¢1.381,024 
‘the lait page) ட டப! 
“இற். 3.025,856 

_ Subtract  —1.920,540 Log. of 83.28 

      

Remainder = 1,105,316) the, number of 
which is 12.7446 
or the remainder 
to be referved. 

Twice the pet 50 
petuity is 

Subtract 12.744. 

  

Remains — 37.255 Logar. of which is 1.571,184 
Add Log. of the perpetuity increafed by unity 1,414,973 

  

் : Sum — 2.986,157 
Subtraét Log. of twice the expectation of the : 

youngeft =e as 1.954917 

- Remainder == 1,031,740 

The
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The number of this Jaft remainder is 

10.745, which fubtracted from 25 (the per- 
petuity) leaves 14.254, the value fought.— 
See the algebraical canon in Note (L) at the 
end of this volume. 

ந 

GENERAL RULE. 

Call the correc value (te ppofed to as 
computed for any rate of intereft) the rirsT 
value. 
‘Call the value deduced (by the preceding 
problems) from the expeéfations at the fame 
rate of intereft, the sEconp value. 

Call the value deduced from the expecta- 
tions for any other rate of intereft the THIRD _ 
value. 

Then, the difference between the நீரக and 
fecond values added fo or fubtracted from the ~ 

- third value, juft as the fir is greater. or les © 
than the fecond, will be the value at the rate 
of intereft for which the Tuirp value has 
been deduced from the expectations. 

The ee examples will make oe sas 
Seéily plain. 

கநக 7, 

In the laft Tables the correct values are 
given of two joint lives among mankind at 
large, without diftinguifhing between males 
ante females, according to the SwEDEN ob- 
fervations, reckoning intereft at 4 per cent. 

Let
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Let it be required to find from thefe va- 
lues the values at 3 per .cent.; and let the 
ages of the joint lives be fuppofed 10 and 
10. 

_ The correct value by Table XLVI. (ree- 
koning intereft at 4 per cent.) is 16.141. 
The expectation of a life aged 10 is (by 
‘Table XLVII.) 45.07.——The value de- 
duced from this expectation at 4 per cent. 
by Prob. II. is 14.539.——The value de- 
duced by the fame problem from the fame 
expectation at 3 per cent. is 16.808.—— 

The difference between the நீத கயம் fecond 
values, is 1.602, which, added to the third 
value (the firft being greater than the fe- 
cond) makes 18.410 the value required. 

  

a 

ExamP 1], 

Let the values be required of two joint 
lives aged 50 and 60, at an intereft of. 3 
per cent. from the correct value given at an 
intereft of 4 per cent. according to the Nor- 
thampton obfervations. . 

Firff or correét value at 4 per cent by 
Table XX. is 6.989. The expectation of 
§0 is 17.99 ; Of 60, is 13.21, by Table VII. 
p. 38. The /econd value, or the value de- 
duced from thefe expectations at 4 per cent. 

is, by Prob. II. 7.182. The zhird value, 

~ or the value deduced from the fame ex= 
pectations at 3 per cent. is 7.704.—— The 
Vou. II. Part I. ட difference
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difference between the firft and fecond js 
-193, which (fince the /econd is greater than 
1196 நீதி) muft be fubtracted from the zéird, 
and the remainder (or 7.511) will be the : 
value required.—— The exact value at 3 per 
cent. is, by Table XX. 7.460. 

_ If the value is required at 5 per cent. 
the Aird value will be 6.732; and the dif. 
ference fubtraéted from 6.732, will leave 
6.539 the value at 5 per cent. 

The exac value at this rate of intereft, is 
(by Table XX.) 6,568. 

EXAMPLE Ill. 

Let the value be required of a fingle male 
life aged 10, at 3 per cent. intereft, from the : 
correct value at 4 per cent. according to the 
Sweden obfervations, 

Firfi, or correct value at 4 per cent. (by 
Table XLV.) 1s.18.674. The expectation 
of a male life aged 10, is (by Table XLII.) 
43-94. 
She Jecond value (or the value deduced 

from this expectation by Prob. f.) is 17.838. 
The third value (or the value deduced 

from the fame expectation at 3 per cent.) is 
ல 225 

The difference between the பிற் ஹம் 165 
cond is~.836; which (fince the firft is 
greater than the fecond) muft be added 3 

the
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tae third; and the fum, (that is, 22.113) 
will be the value required. 

The third value at 5 per cent. is 15.286; 
and the difference added to 15.286 makes 

16.122 the value of a male life aged 10 
at 5 per cent. according to the SwEDEN ob- 
fervations. ——The exact value at 5 per cent. 

‘is (by Table 45th) 6.௦4. 
Again. The difference between 16.014 

(the corre&t value at 5 per cent.) and 15.286 
(the value at the fame intereft deduced from 
the expectation) is .728 ; which, added (be- 
caufe the firft value is greater than the fee 
cond) to 13.23; (the value deduced at 6 
per cent. from the expectation) gives 14.063, 
the value of the fame life, reckoning intereft 
at 6 per cent. ; < 

Thefe deductions, in the cafe of fingle 
lives particularly, are fo eafy, and give the 
true values fo nearly, that it will be f{carcely 
ever neceffary to calculate the exaé? values 
(according to any given obfervations) for 
more than ove rate of intereft. 

If, for inftance, the correét values are com= 
_ puted at 4 per cent. according to any obfer- 
vations, the values at 3, 3+, 43, 5,0; 7, or 
8 per cent. may be deduced from them by 
the preceding rules, as occafion may re= 
quire, without much labour or any danger 
of confiderable errors. The following 
comparifons will thew in fome meafure how 
far thefe deduétions may be depended on. 

M 2 Values 
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Value of Single Male Lives by the Sweprn 
Table of Obfervations, p. 162. 

  

  

Values at 5 per cent. de-. ன் 

duced from the correét va-| Correct values by Table 
Ages. lues by Table XLV. at XLV, at § per’ cent, 

4 per cent. eh 

5 15-879 15.786 
10 16,122 16.014 
15 15.707 op hee. 
30 I 3-909 13.889 

69 7-999 7-963 
7௦ SALT 5-389     
  

Values of two joint Lives by the Nortu- 
AMPTON Table of Obfervations. *, 

  Values at 5 per|Correét values] Values at 3 per} கோகி va-| © 
cent. deducedjat 5 per cent.|cent., deduced! lues at 3 per] 
from the cor-lby Tables 18,]from the cor-| cent, by Ta, 

Ages. rect values at 4]i9, &c. rect values at 4) ble 18) 19, 
Percent. by Ta-| per cent. by Ta-| &c. 
ble 18th &c. ble 18th, &c.     

5- 5 | 11-989 |-11-984 | 15.618 |15.638 
15-15 | 11.986 | 11.960 | 15.184 |15.229 
25-25 | 10.775 | 10.764 | 13.389 |13.383 
40-40 | 9.006] 9.016 | 10.756 |10.764 

|60-60| 5.842] 5.888 | 6.692 | 6.606] 
15-40 | 10.214| 10.205 | 12.368 |12.459 
30-60 | 7.285) 7.292'| 8.396) | 8.378 
60-66 | 6.555} 6.568 | 7-471 | 7.461             
  

Values
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Values of Single Lives by the Nortuamp- 
Ton Table of Obfervations. 

  

Values at 5 per Values at 3 per 
cent. deduced} Correét yalues|cent. deduced|Corre& values 
from the cor-|at § per cent.|from the cor-|at 3 per cent, 
re&t values at|by Table 17, |re& values at|by Table ப 
4 per cent. by 5 per cent. by . 

Ages. 

Table 17. ட ‘Table 17. ர் 

$- | 14.825 | 14.827 | 20.435 | 20.473 
1௦ | 15.162”) 15.139 | 20.652 | 20.663 

. 68 6.546 | 6.536 7-353 | 7-367 
Values at 4 per Values at 5 fer 
cent. deduced | Corre& values|cent. deduced]. 
from the cor-|at 4 per cent|from the cor-|Correét values). 
66% yalues at}by Table 17. |reGt values at,at 5 per cent. 
5 per eént. by 9 per cent. by 
Table 17. Table 17. 

95 at 7e239a) 171248 | 14. 850n 14.027 
TO [El 7.500 | 172523 (tgs | G39 
68 | 6.920 | 6.930] 6.560| 6.536 

  

  

‘Ages. 

                

It may be obferved in thefe examples, that 
the deduced values are fometimes almoft the 
fame with the correc? values; that generally 
they do not differ more than a 2oth or 30th 
of a year’s purchafe ; that in jommt lives they 
differ lefs than in fgle lives; and that they 
come equally near to one another whatever 

the rates of intereft are. 
The following obfervation will fhew the 

reafon of the circumftance laft mentioned. 
The value deduced from the expectation 

coincides with the correc? value when the 
rate of intereft is little or nothing; and, 
confequently, the difference between the two 

M 3 _ values
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values becomes then little or nothing; and 
to this it is continually tending as the in- 
tereft is diminifhed. On the contrary; the 
increafe of value occafioned by the decreafe 
of intereft tends to make the difference 
greater. There is, therefore, in this cafe, 
the counter-action of two caufes which al- 
ways keep the difference nearly the fame in ' 
all rates of intereft. ‘ 

The preceding rules feem to leave nothing 
wanting on this fubject, except tables of 
the-values of two joint lives at any one rate 
of interefi, when the lives are either both 
male or both female lives. But the fol- 
lowing rule for finding thefe values from 
the values in the two laft Tables, will ren- 
der the labour of compofing fuch tables al- - 
moft needlefs. 

Rue for computing from the values of 
two joint lives in Tables XLVI. and 
XLVII. the values of two joint lives 
both male or both female. 

** Find in that column of Table XLII. 
which fhews the expectations of /ives in 

** general, two ages whofe expectations come 
“« neareft to the expectations ,of the two 

male 01 the two female lives propofed. 
** From thefe expectations deduce, by the 

** rule in p. 176, the value of two joint 
1“ 11469
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‘* lives at thofe ages; and take the diffe. 
«« rence between this value and the corre 

value at thofe ages in Tables XLVI. 
« and XLVII. 

“4 Deduce alfo, by the rule in p. 176, 
the value of the joint lives propofed, 
from the expectations in Table XLII. of 

“« male and female lives. The difference 
“5 jude found added to this laft value, if the 

value before deduced from the expecta- 
tions of hives in general is le/s than the 

correct value, or fubtracted from it if 
greater, will be’nearly the correct value 
of the two joint lives propofed.” 

ee 

66 

ExAaAMPLE. 

Let the two propofed lives be both பே 
male lives, one aged 20 and the other aged 

௦. 
3 The expectation of a female life aged 20 
is, by Table XLII. 39.15. The expedta- 

.tion neareft to it, im-Table XLUI. thewing 
the expectations of lives in general, is 39.47, 
corref{ponding to a life aged 18.——In like» 
manner; the expectation in the fame Table 
neareft to the expectation of a female life 
aged 50; is 19.09, correfponding to age 

49. The value (deduced from thefe ex- 
pectations) of two joint lives aged 18 and 
49, is, by the rule in p. 176, 10.245. The 
correct value, taken from Table XLVII. is 

M 4 10.851, 
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10.851, and the difference is .606, which 

difference added (fince the former value is 

Jefs than the latter) to 10.281 (the value of 

two joint female lives aged 50 and 20, de- . 

duced from the expectations by the rule in 

. 176) makes 10.887, the correé value 

nearly of the joint female lives. Wee, 

In order to find how near the values thus ’° 

found come to the exact values, let the va- 

lue of a fingle female life aged 20 (reckoning 

intereft at 4 per cent.) be computed in the 

fame manner from the correct values given 

in Table XLV. of the ‘values of lives in 

general. ores 
The expedtation in Table XLIII. neareft 

to the expectation in Table XLII. of a fe- 

male life aged 20, is 39.47, which, in Ta- 

ble XLII. (thewing the expectation of lives - 

in general) is the expectation of a life aged 

18. The value of a life aged 18, de- 

duced from zb7s expectation by the rule in 
p. 176, is 17.138. The corre& value in 

that column of Table XLV. which fhews 
the values of lives in general, is 17.897. 
The former value is the leaft, and the ae 
ference is .759. The value deduced 
by the fame rule from 39.15 (the expecta- 
tion of a female life aged 20) is 17.083, and 

the difference juft found added to this value, 

makes it 17.842, which is very nearly the 
- fame with 17.872, the correct value in Ja- 

ble XLV. The value deduced in the 
fame 
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fame manner of a male life aged 20, is 17.363. 
The correct value (in Table XLV.) is 

17-335: 

Value by ¢his Rule of 

A female life aged 50, is 12.000 ——Corrett value is 12.049 
aged 60, is 9.018 Corre&t value is 9.039 

_, Of a male life aged 30, is 15.722 Correct value is 15.752 
aged 70. is 5.70z———Corrett value is 5.670 

  

  

In calculating by this rule, when any 
other rate of intereft than 4 per cent. is 
ufed ; the values of the joint lives, at that 
rate of intereft, (deduced from the expecta- 
tions and from the values in Tables XLVI. 
and XLVII. at 4: per cent. by Prob. Il. p.176.) 
muft be taken for the correc? values. ——It 
muft likewife be remembered, that this Rule 

- cannot be ufed when the*youngeft of the 

two joint lives is //i than ten years of age. 

In other cafes, the values found by this 

Rule will be right generally within a 30th 

or 40th of a year’s purchafe, and never, 1 be- 

lieve, wrong more than a 1sth or 2oth of a 

year’s purchafe. 

THE
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THE laft Tables from p. 162, I reckon 
the moft important in this collection, not 
only becaufe the only ones that give the fe- 
parate values of the lives of males and fe-. 
males, and becaufe derived from obfervations 
in their nature more correct ; but on ac= 

count of their particular ufe in furnifhing 
inftruétion to the numerous inftitutions for ° 
granting annuities to widows. Mr. War- 
gertin informs me, that even in Sweden fe- 
veral focieties of this kind have become, 
bankrupts for want of fuch inftruétion. I 
think it, therefore, neceflary to.add the fol-. 
lowing Table. 

TABLE. XLVI. 

Shewing the Value of an Annuity for the Life 
of a Wife after the Death of her Hufband ; 
deduced from the Swrpnn Obfervations 
on the feparate Probabilities of the dura- 
tion of Life among Males and Females. 

The Annuity 1o/,——Intereft 4 per cent. 
  

Wife's! Huf.| Value of the Annuity.) wife's! Hut. || Value of the Annuity. | 
Age: band’s} Single | Annual |} Age. |band’s| Single ) Annual 

Age. | Payment, |Payment. Age. Payment | Payment. 

Ks Us ப ல 
16 | 16 | 3௦.63 | 1.87 | 2௦1 2௦) 31.90] 2.03 

2D |! 3293) 2,90. || 26)\ 477.281) 20 

  

28 | 42.08 | 2.76 32| 43-60] 3.00 
34 | 49:04 | 3.38 38) 51.521) 3.80 

40) 58.54 | 4.31 44| 61.21] 4.80 
46 | 68.62 | 5.46 | 9௦1 73.06] 6.31 
$2 | 87.60 | 7.24 |: 26 | 86.44 8.36         $8 | 96.26 | 9.82. 62 102.14) 11.79 
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TV AsBsE eis XE VA. pontine 
  

Wife's Huf- [Value of the Annuity. «c >| Huf- | Value of the An: 
: Wie | Va n, 

Age. band’s Single Annual] ee Age. band’s Single |/Annual 
  

  

ஆண்ட Age. Payment. |Payment. Age. Payment.) Paym. 

த் 24) ee 
24 | 24 | 32.32) 2.16 42. | 42 | 34.62] 3.00 

3° | 37-97] 2.62 48 | 41.81! 3.86 
| 36 | 44.61] 3.22 $4 | 51.63) 5.25 

42 | 53-79| 4.18 60 | 64.25] 7.49 
48 | 63-90] 5.38 66 | 77-69|10.75 
$4 | 76.50] 7-21 72 |92.63)16.16 
  6௦ | 91.55 |10.06 

ae +—|| 46 | 46 [34-15] 3.18   

  

  

  

28 |.28 | 32.64] 2.28 52 |42.54| 4.29 
34 | 38:25) 2.97 58 | 53-10) 6.00 
40 | 46.35) 3.58 64 | 65.65) 8.65 

"| 46 | 55.16} 4.57 79. |79-97|12.99 
52 | 66.941 6.14 

4 58 | 80.54) 8-45] 2௦ | 5௦ (33:42) 3:44 
64 | 95.6 17.9௦ 56 | 41-75) 4.70 

| 62 (93:09) 6.83 
321821 ௨௭6 12:49 68 |65.62/10,11 

38 | 39-52! 3.04 — - 

44 | 47-71 | 3-92) 54 | 54 | 31-89) 3.63 
2 | 68-12 71-22 60 | 41.23) 5.27 
56 | 70.29] 7-09 66 | $1.94] 7.70 
62 | 84.95 |10.05 72 | 64.82/11.88 

  68 |100.24|14.49.| — 

ன் 58 | 58 (30.14) 3.92 
36 | 36 | 33-74| 2-61 | 64 | 39-04] 5.75 

அ | Ar. 8 3.86 7௦ (60.28) 8.87 

48 | 49-64| 4.38 
$4 | 61.71) 6.04 
60 | 74.44) 8.43 
66 ! 88.76 [12.0௦ 

                      
  

REMARKS, 
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REMARKS. 

THE fingle payments in this table are 
the exceffes multiplied by 10 of the values 
of female lives in Table XLV. above the 
values of the joint lives of males and fe- 
males in Tables XLVI. and XLVII. And 
the annual payments are the quotients arifing — 
from dividing the fingle payments by the 
values of the joint lives increafed by unity, 
agreeably to the rules in Vol I. p. 13, 14; 
and 1%. The annual payments, therefore, 
fuppofe that the firft is to be made imme- 
diately ; and that they are to be continued 
during the joint duration of the lives of the 
wife and hufband. And both the aznua/ and 
fngle payments include the whole value of the 
annuity, and confequently fuppofe that if © 
one is preferred the other is excufed. 

One circumftance a little curious appears 
. inthis Table. It fhews, that the value in 

a fingle payment of an annuity during the 
‘furvivorfhip of one life after another (when 
the difference of age is not very great) is 
lefs in the younger ages, and greateft in the 
middle ages. This is owing to the high 
probabilities of living in the younger ages, 
in confequence of which it happens that 
the furvivorfhip is poftponed to a period fo 
late as to fink the value of the annuity 
more on that account than it is raifed by 
the longer duration of the furvivorthip. va 

6



ம ம. இல ப) 189 

The values in this Table would have been 
(fuppofing the ages of hufbands and wives 
equal or nearly equal) from.an 8th to a rath 
or 13th lower than they are, had they been 
computed from the means between the va. 
lues of the lives of males and females in 
Table XLV.; that is, from the values of 

-lives in the kingdom of Sweden taken in the 
grofs, without, diftinguifhing between males 
and females. There is, therefore, a defi- 
ciency to this amount.in fuch values when 
deduced from the common Tables of fingle | 
and joint lives. 

In Vol. I. p. 124, an account has been 
given of an inftitution in the dutchy of 
Oldenberg, which provides annuities for wi- 

. dows, at prices {pecified in Tables cor- 
rectly calculated by Mr. Oeder, from the va- 
lues of fingle and joint lives according to 
Mr. Sufmilch’s Table of Mortality. Another 
inftitution of the fame ee Hamburgh, 
has been defcribed in p. 178 of the former 
Volume. And, lately, an account has been 
fent me, by Mr. Oeder, of a new inftitu- 
tion for the fame purpole, eftablifhed in 
Denmark and Norway, under the fanction 
and guarantyfhip of his Dani/h Majelty. 

The Office for Equitable Affurances in 
Chatham-Place, London, includes alfo in its 
plan'a like provifion for widows. And 
thefe are all the annuity inftitutions, with 

which
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which I am acquainted, that are guided in 

this inflance by the lights derived from 

correct obfervations and mathematical prin- 

ciples. But hitherto it has not been poffi- . 

ble for any of them in calculating the con- 

tributions neceflary, to fupport the annui- 

ties, to be governed by any regard to the 

longer duration of the lives of women. It 

has been juft obferved, that this renders the 

‘payments from an 8th to a 12th or 13th 202 

Uittle for {uch annuities, when deduced from 

any tables which give (as all Tables have 

hitherto done) only the values of lives in 

general, without any difcrimination between 

males and females. But it will be of ufe 

here to thew, by the following comparifons, 

the particular differences between the pay- 

ments for fuch annuities as determined ac= | 

curately for a whole kingdom, and the pay- 

ments required, without regarding the longer 

duration of the lives of females, by the Ta- 

bles of the four inftitutions juft mentioned. 

ComMP Ae



TA BoE Es: igi 

Comparison of the Values, in the preceding 
Table, of a Life Annuity toa Wife after her 
Hufband, with the Values of the fame Annuity 
in the Tables of the ami/b and Oldenberg Intti- 
tutions, calculated on the Suppofiticn of the 
Improvement of Money at an Intereft of 4 per 

  

  

  

  

  

    

                

cent. 

Annuity 10/, 

ள் Value of the Annuity. 
ve ra By Table XLVIII. By Oldenberg Tables. jBy Dani/k Tables. 

AE | payment, | Payment. | Payreent: | Payment,  Stsle Payment 
க டது EG aee 

| 20 | 20 | 31.90) 2.03 || 29.82} 2,11 x 
26 | 37-28] 2.46 || 34.34] 2.60 35-74 
50 | 73-05] 6.31 || 69.93 | 6.70 69.11 

28 | 28 | 32.64] 2.28 | 29.94 | 2.41 31.15 
34-| 38.25) 2.77 || 36.30| 2.84 35-50 
52 | 66.94] 6.14 || 63.10] 6.54 

42 | 42 | 34.62) 3.00 |] 30.72 | 3.34 30.00 
48 | 41.81} 3.86 |] 38.24] 4.06 38.27 
60 | 64.25| 7.49 || 55.84] 7.18 57.00 

35. | 35 | 33-55] 2-55 1 31-36] 2.74 || 34-45 
40 | 40.00] 3.20 || 36.26] 3.30 36.63 
60 | 76.09! 8.59 |! 67.44 | 8.36 68.49   
  

(a) In the Oldenberg, and alfo in the Hamburgh Tables, 
thefe are Aa/f-yearly payments which I have doubled, 
and reckoned equivalent to year/jy payments beginning 
immediately, and which therefore are over-rated, as may 
be learnt from the obfervations in p. 28, Vol. I. The 
Tablefor Denmark gives only the fingle payment. 

Compa- 
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Comparison of the Values in Table XLVI, 
of a Life Annuity for a Wife after her Huf. 
band, with the Values of the fame Annuity in 
the Tables of the Hamburgh and Equitable Infi- 
tutions, calculated at an Intereft of 3 per cent. 

Annuity 10/,——Intereft 3 per cent. 
  

  

    

Value of the Annuity. 

Wife’s று By Sweden Table. ||ByHamburgh Vables. [By Equitable Society, 

Age. Age. | Single {| Annual Single } Annual |} Single ‘Annual 
Payment.| Payment.|} Payment.| Payment.'| Payment.} Payment.) 
    
  

    

  Laka £ | £ LG) £0) 
20 | 20 | 44.00] 2.51 || 40.17] 2.27 || 45.05] 2.97 

26 | 50-62] 3.01 |] 47.47] 2.85 || 49-82] 3.40 
60 | 85.82] 6.93 |] 86.76] 7.60] 81.15) 7.04 | 
    

“| 28 | 28 | 43 40) 2.74 || 40.30) 2.73 || 43-74) 3-14 
| 34 | 50-40) 3-33 || 48-08} 3.52 1 49.14] 3.67 
52 | 84.64] 7.21 || 79.40] 7.40 73:72] 6461 

35 | 35 | 43-03] 2-99 |] 39-80) 2.80 | 42.16} 3.31 

40 | 50:44] 3.70 || 45.81) 3.54 | 47-25] 3.86 

                      

60 | 92.831 9.88 || 82.14] 9.40 | 77-11] 8.35 

(a) In computing thefe payments, the values of lives at 
23 per cent. according to the Sweden Tables, have been de- 
duced from the values at 4 per cent. by the rules in p. 170, 
&e. 

(6) Thefe payments may be eafily deduced, either 
from the Tables in this collection of the values of fingle 
and joint lives, according to the Northampton Obferva- — 
tions, or from Table XXXVI. 

For example. 1t appears from this laft Table, that the 
annuity for a life aged 20 after another of the fame age, 
to which either a fingle payment of 27.96/. or an annual 
payment of 1.848/. during the joint lives will entitle an 
expectant, is 6.2077; from whence it will follow, by the 
rule of proportion, that the annuity being 1o/. the jingle 
payment muft be 45.05 2. and the annual payment 2.97/. 

From 
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From thefe comparifons it appears that, 

fuppofing intereft at 4 per cent. and the Swe- 
den Tables a proper ftandard (and till fimi- 
lar obfervations are made in other kingdoms 
they ought to be reckoned the propereft) the 
payments required by the Danifb eftablith- 
ment are fomewhat too little. The fame 
‘appears to be true of the /g/e payments in 
the Oldenburg ‘eftablifhment ; but the annual 
payments in this eftablifhment appear to be 
more than the value (2). 

i In- 

(2) Agreeably to this obfervation, Mr. Oeder, in the exa- 
mination mentioned in Vol. I. p. 126, found the fingle pay= 
ments deduced from Mr. Sz/milch’s Table of mortality to be 
frequently too little, but the annual payments almoft always 
too great. This is to be accounted for in the following manner : 

The values of fingle and joint lives are greater by the Szvedem 
‘Table of mortality, than by either Mr. Sw/milch’s or the North- 
ampton Table; and had they been greater in the fame propor- 
tion, the difference between them, that is, the yalue in one 
refent payment of an annuity for the life of a woman after her 
பட்ட would have been nearly the fame according to all the 
Tables; and confequently this difference, divided by the greater 
value of the joint lives according to the Szveden Table, would 
have given a lefs quotient ; that is, a lefs value of the annuity 
in annual payments. But the value of the fingle female life 
being greater in proportion by the Saveden Table than that of 
the joint liyes, the difference is increafed, but not fo much as 
to produce, when divided by the greater value of the joint lives, 
a quotient equal to that produced by dividing a fmaller differ- 
ence'refulting from the other Tables by a imaller value of the 
joint lives. : 

The Dani eftablifhment makes the annuities payable only. 
during widowhood, and on this account makes an abatement: 
in the contributions; but it is impoflible to determine properly 
‘what this abatement ought to be. It has, I have faid, the 
advantage of being guarantyed by the King of Dexmaré for all 
his dominions. {ft has alfo the following fecurities. All the 
military and naval, and other officers who.receive their pay 
from the King’s'treafury, are obliged, when appointed, to give 

Vor. Ii. Part. N : up 
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In the HamsBurcu eftablifhment it ap- 

pears, that, if money is improyed at no 
higher rate than 3 per cent. the கச் pay- 
ments are almoft always too low, but the 
annual payments fometimes too high. With 
refpect to the EquiTaste Society, it ap- 
pears, that on the fame fuppofition of no, 
higher improvement of money than at an 
intereft of three per cent. the fingle payments 
are generally too little, but the annual pay- 
ments generally too high; and that when 
eompared with the values at 4 per cent. 
and the difference of age is not very great, 
they are near a third or a quarter too high. 

Tt feems; therefore, that in thofe cafes of 
furvivorfhip. where there was moft reafon 
to fufpect, that the NoRTHAMPTON Ta- | 
bles might give values unfavourable to the 
Society, it gives them fufficiently high ; and 
that confequently, even in thefe cafes, there 
is no reafon for continuing that addition of 
15 per cent. to all the values which has 

up to this fund one month of their pay; and all fubferibers are 
obliged at admiffion to contribute 10 per ceat, more than the 
payments in the Tables.—I will add, that the calculations for 
this eftablithment, like thofe for the Hamburgh and Oldenberg 
eftabiifhments, have been made with fuch pains and ability 
from Mr. Sz/milch’s Table of mortality (in his Gorrliche Ord- 
nung, Vol, Il. p. 319) by two of the firt சக்த mathema- 
ticians (Mr. Lous, Profeffor of Mathematicks and Navigation 
in the Academy of Sea Cadets; and Mr. Bugge, Profeffor of 
Aftronomy in the Univerfity of Copenhagen ; and both of them 
Fellows of the Royal Danifh Academy of Sciences) that there 
is not the leaft danger of its fharing the fame fate with a former 
Dani eKablifiment defcribed in Vol. I. p. 122. 

been



been ordered by the Society.——Upon the 
whole; I cannot help thinking that this 
Society ought once more to lower its dea 
mands, and to content itfelf with the ad. 
vantage it derives from computing by the 
Northampton Tables at fo low an intereft as 

. 3 per cent. without making any additional 
charge, except, perhaps, fuch a fmall charge 
as that propofed in Vol. I. p. 176, towards 
bearing the expences of management *. 

In order to prove this more fully, 1 will 
here add a comparifon, in a few inftances, 
of the premiums (exclufive of the additional 
charge) required for affurances on fingle lives 
by this Society, with the values of the 
famie affurances deduced from the SwEpEN 
Tables. 

Values of the Affurance of 100/. on a Single 
* Life. ——Intereft 2 per cent. 
  

      
    

      

  

  

For one year by For fivén years by |} For the whole Life by 
Sweden Tables, Swedén Tables. ) [Sweden ‘lables. 

Equit. |=, ॥ 00ம் - 2 bee eu erat c= 
Soci & | 2 |/Society|o & Sl 5 518000) 5 255 59 

Age. த 3 a | 8 5 ர்களின் g Z| 5 2 த கவல் 5 ட் ந் A a டி 
ment. Pe aS Paymt.|> = 6 BS னு வி ட் 

2911,46| 84 .ஏா[ஈ.49] 92] .76]2-18/1.80) 1.6 
் ட 25: 28.63 8.05] .98[1.668[௩:13 ப ம 3 

351-81 11.2217. 16)/1.93\1-32/1-21113.00/2.05 | 2.44 

44||2.27|1.87|1.64l)2.46 2-00}1.60 |3 7/8)3-65|3 24 

  

        
It appears from hence, that without the 

charge of 15 per cenz. and reckoning inte- 
reft fo low as 3 per cent. the premiums for 

* See note p. 105. 

Na Affurances 
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Affurances on Single Lives required by the 
Equitable Society are, in many cafes, above a 
third, and, in general, above a quarter greater 
than the true values for mankind at large, 
deduced from the Swepen Obfervations. 

And yet fuch is the temptation to bad lives 

to feck admiffion, fuch the uncertainty — 

what the rate of mortality in the Society 
may in the end prove, and “fuch the ne- 
ceffity on thefe accounts (as has been be- 
fore obferved) of fecuring the permanency 
of the Society by erring .rather on the fide 
of excefs than defect, that thefe premiums, 
were no addition made to them, could not 
reafonably be thought exorbitant. 

In the laft comparifon there are two cir- 
cumftances which may deferve the notice of 
this Society. ; 

The price in annual payments of the affu- 
yance of a female life at 28 for feven years 
is, according to the Swedi/b Tables, almoft 

equal to the price of the fame affurance at 
35. And at 44 the annual payment for 

Jfeven years is lefs than the /ing/e payment for 
affuring only the firft of thefe 7 years. 
‘Thefe circumftances, inftead of being, as they 
may feem, the effect of errors in the Swe- 
dif Tables, fhew a correctnefs not to be 
found in any other tables. Females whofe 
ages are between 27 and 36 confift chiefly’ 
of child-bearing women; and though, tak- 

ing



ம இர ஐஐ, 197 
ing the’ whole duration of marriage, the 
lives of married women may (agreeably to 
Mr. Murec’s Obfervations in Swztzerland, 
hereafter mentioned) be /e/* hazardous than 
the lives of /ngle women, yet at thefe ages 

they may be more fo; and particularly in 
great towns and polifhed focieties, where 

' abfurd cuftoms, wrong management, and a 
pernicious, delicacy, render an event danger- 
ous which is naturally fafe*. According to 
Mr. Su/mich’s obfervations in Germany, one 
birth in a hundred produces the death of the 
mother; but in London the proportion is 
much higher. This fuggefts the true reafon 
of the firft of the circumftances I haye men- 
tioned.——With refpect to the other, it muft 
be confidered, that at 44 the critical period 
raifgs the value of the affurance of a female 
life ; but recovering after this period particu- 
lar firmnefs, an affurance for feven or eight 
years becomes lefs in eanual value than an 
affurance for only one or two years. See 
p- 148. 

In p. 171. of the preceding volume, an ac- 

count has been given of the mortality among 
the perfons வியாசம் by the Society for 12 

years to.1780. I can now add, that during 
14 years to Yanuary 1782, the number af- 
fured (exclufive of affurances on furvivor- 

* In the Eyuitable Society, though eftablifhed near 30 years, 
and affuring the lives of women at all ages, I do not know an 
inftance (except two which happened Jaft year) of a claim’s 
haying been produced by chila-dirth. Ep. : 

N 3 fhips |
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thips for different fums not exceeding 2000/, 
on any fingle life) has been 12,391, and that 
of this number 9890 have been perfons un- 
der 50 years of age, among whom the 
deaths have been fewer, in the proportion 

,of 3 to 4, than thofe which fhould have 
happened according to the Northampton Tas 
ble of Cbfervations *, and corre{pond beft at - 

every age to the mortality exhibited in the 
‘Sweden Table. Of the remaining affurances, 
1997 have been on fingle lives between 50 
and 60, among which the mortality, com- 
pared with that exhibited in the Northamp- 
ton. Table, has been as g to 10. There 

‘have been in the fame period so4 affurances 
of perfons between 60 and 70, and among 
them the mortality has been nearly equal 
to that in the Northampton Table. ——This 
great fuccefs at the outfet of the inititution, 
has been particularly favourable to it, and 
மயம் {trengthen it for all future time ; but 
it would be wrong to rely on the continu- 

* During the laft 22 years, fron# Jan. 1768 to Jan. 1790, 
the number of affurances on fingle lives has been 30,998, of 
which number 24,083 have been on the lives of perfons under 
50 years of age, among whom the deaths have been fewer than 
thofe in the Northampton Table in the Proportion of 3 to 5.) 
Between the ages of 0 and 60 the numbet of affirances on 
fingle lives has been 5182. and compared with the WV rthampton 
Table the number of deaths has been as 3to4. Between 60 and 70 years of age the number of affurances’ on fingle lives 
has been 1733, and among them the decrements compared with 
thofe in the Nirthamprton Table have been in the ratio of 7 to 
6 nearly.—See a further account of this Society. in the Intro. duction at the beginning ofthe 1ft volume. En. 

ance
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மவ 1 ம 1 
Shewing the Probabilities of the Duration of Hu. 

man Life at all Ages, in a Kingdom at large; 
deduced from Obfervations in the Kurmark of 
Branpensuren; and formed on the Suppo- 

fition that a Third of a Kingdom confifts of 
Inhabitants of Towns, and 7wo Thirds of the 
Inhabitants of Country Parifhes and Villages. 
See Mr. Su/milch’s GorrutcHe OrpNnune, ~ 
Vor stl. Walsles| ps 39. 

Decrements of Life in the Kurmark of Bran. 

ஓ 

DENBURGH. 

  

  

  

  

  

    

  

            

A B டு D 
Age. In Berlin,|Inthe other! In the Country Pa- A+B+4C 

thecapital.| Towns. | rifhes and Villages. “760, 

Still-born} 40 34 44. 42 

பிட 1) 24 | 194 187 199 
I— 6] 155 | 196 138 156 

O— 5| 479 | 424 369 397 

சாவ 40] 61 59 56 
1O—15} 10 ce 24 20 
19-20) 16] 17 22 2௦ 

அதவ பு 22 474 . 493 

20251 34] 18 28 27 

25—30] 46] 25 25 29 
3-4 321. 24 26 28 
33-49) 49 | 4௦ 32 36 
49—45| 361 31 33 33 
49-52) 37 | 42 36 37 
5055] 0: 47 4௦ 41 

டை ட. So 53 
20—60) 319 | 285 275 284 
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TABLE. XLIX. continued. 

A B (இ D 
th றால் கொப. 

6o— 65) 811-461) 69 55 
65— 70) 32 56 61 55 

Wo TS 25 58 | 49 
79 89) 23 | 32 34 32 
8 84 :117 16 22 19 
85 90-7 8 8 8 

லி 3 ம் 3 3 3 
gs—100, 2 ப ர I 

Abovetoo| 9 ௦ I I 

60—1<0| 136 | 196 241 223 

ரி 1௦௦௦ 11000 1 70050 [10௦௦ |     
“From Column D the following Table has been 

formed. 

  

  

        

Born 10,000—Still-born 42. 

fabio (eae | es oe eae 
0] 958) 199 ரர் 94: "29877 30.68 

1] 759| 7O|1ef ரா | 28918 
2| 639| 38|10f 18 | 28159 
அ றலி டே. 22 
4| 625 |° 22 |1 of 28 | 26819 
5| 603] 19 |r of 92 | 26104 | 42.93 

6] 584] 14 | 1 of 42 | 25591 
சி s7o) to} 1 of 57 பு: 25607 
8] 560 8 [1௦7 7௦ | 24437 
9] 552 5 | 1 of 110 |' 23877 

10} $47 4.{1 of 137 | 23325 142-14 |       
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TABLE XLIX. continued. 

  

  

              

ee ye Bere ல். ல் ட vee Expat | 

It] 543| 4 | 1 of 136 | 22778 
22) 229154 [1065 1: 22236 
13| 635| 4 | Eof 134 | 21696 
tal jit 4 |-1 ofit33 "| 2¥168 
15| 527| 4 | 1 of 132 | 20630 | 38.64 

2231-2 | wofagr (26105 
17) s19| 4 | 1 of 130 | 195807 « 
18} 515| 4 | 1 of 129 | 19061 | 
EQ} str} 4 | 1 of 128 | 18546 
20| 507| 5 | 1 of 101 | 78035 | 34.52 
210621 அமர் 100 5026-1 
2 ந ம்ம் 97 00 | 

23 402| $ | 10f 98 | 16291 ' 
241 487| § | tof 97 | 16037 | 
244821 6 | rof 8௦ | 1540 41.76 
26} 476) 6 |. 1 of 79 | 16௦68 | 
26 40-76 | 34492 
128] 464| 6 | 1 of 747 | 14122 } 
iz9| 458] 6 | 1 of 76 | 13658 
30}°452| 6 | 1 of 75 | 13200 | 28.70 
311 446] 6 | 1 of 74 | 12748 
9a) 440 | 6°) 1 of 73°) 12302 

241 61 10 72.) 662] 
40429 126 1௦8 | ராது 
321422 ச | ॥௦ம 6௦ | 1700௦ | 2.66 

36] 415| 7 | roof 59} 10578 
37| 4087 “| ek 58 1 "16163 

38} 401} 7 | 10k 57) 97551 
39| 304) 7 | rot 56) 9354 
lao] 487) 7 |1of 55 | 8960 | 2200 
   



TA Balok | XIX: 

FAB EE 8; 293 

continued. 

  

    

  

      

  

    
  

Age.| Living. ae ies See a a 

வ நல வின வண யை 
4} 373 |e} Bef 53 | 8193: 
+3) 366| 7 1of 52 | 7820 
MAL 359 | 7 | tober 7454 
451352) 7 | Lofsa} 7095 | 19.65 
4) 3421. 7 1 ௩௦49 | 6743 
47] 3381 7 | 1௨844 | 6398 
48 3311 ச I of 47 | 6060 
49) 324 1 1,01:46 | 5729 
$0] 327 1 0140 | 5406 | 16.55 
511 309] 8 1 of 39 | 5008 
52] 3o1| 8 1 of 33 | 4779 

532931 9 | 1௦132 4478 
$ 2841 9 tof 31 | 4185 
$5|°275| 10 1 of 27 | 3901 | 13.68 
56| 265] 10 1 01261 5626 
| ஆம 1௦429] 3361 
58] 245 | 11 1 0122 | 3106 
$9} 234) 11 TOL AT), 2860) 
69). 223 | 11 1 of 20 | 2627 | 11.28 
61) 212] 11 1ofig | 2404 ‘ 
62] 2௦1 | 11 ர 9௩8 [ஒத 
63} 190| 11 1 ௦177 | 1991 
64] 179). 1ா 1of16| 1851 
65 168| 11 Wot tet 26200) soa 
66] 157}. 11 Eofr4a | 1454 
67} 146] 11° Tet12 |, ஆர 
68} 135] 11 மாடம் 520] மாச் 
69] 124] 11 oft | என்த 
20] 113! 10 I of if 8924 7.48
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4 அத 1-1 - 01754. 

உ ரு டு B.S: 

continued. 

  

    

          

ட்ட க திடு வாடா 
711103} 1௦ I of 10 7 || eee 
72| 93| 10 rof 9 676 
73| 83] 10 tof 8 583 

2 9 tof 8 5001 |. abe 
ன் 8 Tot 8" 427" | 6.09 
ல் 7 tof 8 363 

77| 49| 6 tof 8 307 
78| 43| 6 1௦1 7 258 
டு 5 0 215 
2 %5 1௦1 6 178 | 5,06 
812௪14 1of 7 146 
௮221 4 1of 6 11g 
03) 1911" 83 TOG g6 
84) 16] 3 டா Fae 
BRN 131 2 1 of 6 OL EATS 
86] 11] 2 604 48 

2 9) 2 101 4 37 
8௮... அடர் 1.02 26 
89] 6| ரட் ம 21 
6 ஒழ் அர Tot 15 
ம அதர் 0ம் 1௦ 

9 3]. 
ரது “1 

BOO! Anlst     
  

REMARKS. 

THIS Table is the fame with that pub- 
lifhed in the laft edition of Mr. Su/imilch’s 

Gottliche 

 



Gottliche Ordnung, with the addition of the 
Expectations, and an alteration in the ar. 
rangement of the number of the ftill-born, 

*which I have placed by itfelf, and de- 
duced from the who/e number born, in or- 
der to make the number born alive the radix 
of the Table. 

' This Table, it fhould be further obferved, 
has been formed without any regard to the 
correction explained in the Fourth Effay in 
the former Volume of this work; and, on. 
this account, (as far, as it has been deduced 
from the numbers dying at every age in the 
towns of Brandenburg) makes the probabi- 
lities of living too high in the firft flages of 
life. - But it fhould be likewife attended to, 
that on another account, it makes them in a 
‘muchegreater proportion too low. I mean, 
on account of the great excefs of the births 
above the burials in the country parifhes and 
villages. The effect of fuch an excefs may: 
be learnt from what is faid in p. 9, &c. of 
the Introduction to thefe Tables. 

There is another Table of the probabili- 
ties of living at every age in a kingdom at 
large, in the Second Volume of Mr. Su/milch’s 
Gottliche Ordaung, p. 319, which has been 
made the 4afs of all the computations in 
Germany of the values of payments 
dependent on lives. This is the Table re- 
ferred to in p. 189, and in the Note p. 193. 
It differs but little from this Table ; and is 

liable



2௦6 TABLE S. 

liable to the fame objections, I muft add, 
that the like is true of a table formed with 
the fame view, arid on the fame principles, 
by Mr. Florencovurt, the ingenious au. 
thor of a Mathematical Treatife on Political 

Arithmetick, publifhed in Germany, in 1781. 

Having occafion to mention thefe two 
writers, I cannot help adding ‘with regret, 
that being ignorant. of the German language, 
I have found myfelf incapable of profiting 
by their works in the manner I with. 

In Tables 12th, 13th, 2oth, 21ft, and 
gath, at the end of the Second Volume of 
Mr. Susmitcn's Gotrliche Ordnung, the de 
cretnents of life at all ages are given fes, 
parately for males and females in Berwin 
for 14 years; in the parifh of St. Sw/pice, 
Parts, for 30 years; and in feveral coun+ 
try parifhes and villages in BRANDENBURGH 
for different periods of years. Thefe de- 
crements are fo far from giving a juft repre- 

- {entation of human mortality, that a table 
of obfervations deduced from them would 
neceffarily be very erroneous. ‘They con- 
firm, however, the difference in favour of 
females exhibited in the four preceding Ta- 
bles ; and therefore it will not be impropet 
to infert a fummary of them. 

DrcRE- 
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DECREMENTS of Life, 

  

    
  

  

  

  

      
  

              s 

ne In ae In BERLIN. . 

a Males. |Femaies. || Males. | Females.|] Males. [Females.} 

Sull-born 360) 253 45) 39 
I 5718| 4615} 2798) 23701 420) 383 
I— § | 5925] 6093|| 843) 847] 276] 246 | 
§—10 | £597) 1536)| 211} 215) 120) 110 
1௦-௦6 | 789) 749|| 196] 205] 87) 72 
20—30 | 1293) 1337|| 709] 493] 126. 97 

*30--40 | 2207 2316 | 1௦12] 796] 166] 168 
46-60 | 2026) 2442 1023) 746} 280) 234 

60-4௦ | 1768) ஊர. 443) 906] 237] 207 
70-80 | 143) 36061 337| 417) 149) 183 
80-90 | 648] 1673]| 314 160] 68] 48 

90-95 28| 1௦ 220 8] 8 

9109) 190 72 Gy Bp) ட்டா 

Above 100 ௦ ௦ I க ப அத 

Totals |24071|24467|) 8067| 7063/1990/1798 | 

*20—40 725| §82]) 102) 124 

40—50 652) 448] 151 103 
50—60 6981 816] 193! 175       
  

The decrements in the country parifhes 

in Brandenburgh are too great in the firft 

flages of life on account of the excefs of 

the births above the burials, the former 

having been, in fome of thefe parifhes, 
‘more



 



மகி மட ஷு 
THERE have been now given in this 

collection, tables of the duration and va- 
. tues of human life in great cities, in mo- 

derate towns, in country villages and pa- 
rifhes, and. among the inhabitants of -a 
whole kingdom, confifting of all country 
as well as towz inhabitants. The accounts 
which have been given of the data. from. 
which*they have been formed, and of the 
method o forming them, fhew how far 
they are to be reckoned juft reprefentations 
of the duration and’ values of lives in the 
different fituations | have mentioned. But 
there is one remark which is applicable to 
all of them; and that is, that having been 
formed from obfervations on whole bodies 
of pegple of all ages and conditions, they 
cannot give a correct reprefentation of the 
duration. and values of fuch lives as form a 
body of /fate annuitants, or of perfons on 
whofe lives annuities have been purchafed 
to commence either immediately or at any 
given future year. The reafon is obvious. 
Such a body of annuitants are likely to con- 
fift of a feleétion of tie beft lives from the 
common mafs; the intereft of every perfon 
who purchafes an annuity on any life re- 
quiring that he fhould take care that it is a 
8000 1186 (௪). Tables of mortality for fuch 

ட்டு lives 

(2) The following account of the life-annuities fold by 
our government, will, in fome meafure, prove the truth 

Vou. HyPart J. ஓ of
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lives have been publithed by Mr. De Parcieux, 
in France,. from the lifts of the Freach Ton- 
tines; and by Mr. Kerffeboom, in Holland, 

from fome regifters of Dutch annuitants, 
That nothing on this fubject_ may be want- 

ing which I am able to furnith, I fhall here » 

infert thefe Tables, with the addition of the 

expectations of life for every fifth year, ac- 

cording to each of them. 

  

of this obfervation. There were granted in 1742) 

22,500). per ann. In Fantary. 1782, they were reduced 

by deaths to 13,104/. which is a reduction of two-fifths 

in 36 years, and a flower decreafe than the higheft of the 

preceding Tables of mortality thew in the fame time 

among bodies of people, all 30 years of age. ‘The fame 

is true of the annuities fold in 1746, which, in Fan. 1782, 

were reduced from 45,000/, (their original amount) to 

24,400/. But the'decreafe has been floweft in the an- 

nuities granted in 1757, which, in Fan. 1782, had fallen” 

from 33,750/..to 27,069/.; that is, only a fib in 24 

TABLE
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Shewing the Decrements and Expedtations of 
Life among Bodies of Life-Annuitants, accord- 
ing tothe Tables of Mortality publifhed by 
MF. Kerffeboom, and by Mr. De Parcieux (a). 

  

      

  

    

i ] By Mr. Kersszaoom: By Mr: De Pare1eux, 
Age. Living. Decr. | Expettat. Living. | Dect. | Expettat. 

௦ 140029 | 34.47 || 10000|2550' 34.79 
1 3125) 50 | 41:77 || 7450) 362) 45.52 
2|1075| 45 | 42-69 || 7088) 265] 46.82 

3 1030) 37.) 43-53 || 6823] 205) 47.62 
4) 993) 29 | 44.14|| 6618] 150! 48.09 

5| 964) 27 | 44.45 || 6468) 123! 48.19 
6 947) 17 6345 102 , 
ச 9991-75 6243| 91 
8| 931 9 61641) 81): 

91904 9 | 69731 69 
10| 895| 9 | 42.71 | 6004] 58| 46.76 
71 | 88618 5946) 49 
12| $78} 8 398971 43 
13| 8901. 7 5854) 39 
141 863] 7 5815) 371       
  

(a) The copy here given of Mr. De Parcieux’s Table 
is not that publifhed by Mr. De Moivre at the end of his 
Book on the Doérine of Chances; and by Mr. Fergu/on in 
his Lables and Tratis, &c. p. 2893 but an improved copy 
publifhed by Mr. PYorencourt in Germany, at the end of 
his Treatife on Political Arithmetick. ் 

A comparifon of the expectations will {hew a confider- 
able difference between this Table and Mr. Ker/eboom’s 5 ~ 
and one reafon of this difference may be, that Mr. Kerffe- 
boom's Table has been formed partly from obfervations on 
the mortality of the inhabitants of fome Dujch villages. 

Oz



  

  

              

a2 © AB BES, 

TABLE _ L. continued. 

By Mr. Kerssenoom. By Mr. Dz Parcreux,. 
Age.| Living. | Decr. | Expettat. Living. | Decr. Expeétat. 

15) 856} 7 | 39-55 | 5778 | 38 | 43-46 
16} 849 | 7 5740 | 41 
17} 842 | 7 5699 | 44 

118] 835] 9 5655 | 47 
19| 826} 9g 5608 | 50° 
20] 817 | 9 | 36.31 | 5558} 52 | 40.08] 
2i| 808 | 8 5506 | 53 

22} 800] 8 5453 | 54 
ASI Age 539i 5.5 
24) 783 | 11 5344] 50) 
25| 772 | 1% | 33-27 | 5288 | 57 | 37.01 
261200. (121... $231) 0 

27| 747 | 12 3173 | 57 
28) 735 | 12 5116| 56 
29) 72g 24] 5060 | 55 

30] JIL | 12 | 30-92 | 5005 | 54 | 33.96 
3106991121. : (49511 54 
32} 687 | 12 4897 | 53 
33| 675 | 1௦ 4844 | 52 
34| 665 | 10 4792 | 52 
35} 655 | 1௦1 28.36 |.4740 | 52: | 30.73 
36| 645 | 1௦ 4688 | si 

37| 635 | 10 4637 | 49 
38} 625 | 10 4587 | 49 

439) 615 | 1௦ 4538 | 48 |: 
40| 605 | 9 | 25.49] 4490] 49 | 27.30 

1411 596 | 9 4441) 49 
42' 587 | 9 439%! 50 
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5 By Mr. Kzrssesoom. Mr. DE Parcreux. 

Age. tise » Deer. | Expettat, கக Decr,. oe | 

43] 578 | 9 4342| 51 
144] 569 | 9 4291 | 52 
‘J45] 560 | 10 | 22.34 | 4239 | 53 | 23-77 
46}. 550 | 10 4186] 54 ப 

47) 542 14௦ 4132) 55 
48,530 | 12 | 4077 | 56 
49| 518 | 11 4021 |.57 
5°] 507 | 12 | 19,41 |] 3964] 59 | 20.24 
மா அ “2 3905 | 62 

52] 482 | 12 3843 | 66 

53) 479 | 12 ம 
54} 458 | 12 3707 76 
99] 446 | 12 | 16.72 || 3631 | 81 | 16.88 

56)0434 | 13 3550! 85 
57| 421 | 13 3465 | 88 
58] 408 | 13 | S307 no 
59| 395 | 13 3286| 95 | -- 
60} 382 | 13 [14.10 [3191 | 99 | 13-86 
61} 369 | 13 2௦02 (1௦2 
62| 346 | 75 | 2990 [105 
63) 343 114 2885 |107 
64 329 | 14 2778 |109 

65) 315 | 14. | 114.56 ]| 2669 {110 | 11.07 
66} 301 | 14 2690. [1௩1 ் 
67 287 | 14 2448 |112 
68} 273 | 14 2336 |113 
69] 259 | 14 2223-114 
7௦1 249 | 14 | 9.15 || 2109 |116 8.34 

711 331 (75 1993 1119     
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TABLE ரூ, continued, 

  

    

  

  

De ey: Mi Kenssznoom, டு ‘By Mr. De PARcizux, 
| Age. |. Living. | Dect: |‘ Expetat. Living. Decr, | Expettat, | ௦ 

2) 2172, in lh Jon, ee (187A 12% 
73| 203 | 14 (௨749 [132 
74/189 .| 14 | 1617 |138 | 
சார | 1s |: 6.81 |1479 142 | 5.79 

| 76,160 | 15 £33711 39" 

77145 | 13 1198 (134 
78/130 | 15 1664 1128- 

791115 | 15 936 124 
89,100 | 13 | 5,05 312 j115 | 4.73 

| 81) 387 | 12 697 |107 

) 82) 75 | 11 || 59° | 98 
83) 64 | 9 492 | 88 
84). 55 | 10 “| 404°) 77 
85) 45 | 9 | 3:38 [327 | 66:| 348 
86) 36 | 8 | 261 | 55 
87| 29 [ 2 | 206 | 47 
88) 21 6 | 159 | 42 

Boe Ts | ட வியாசர் 
99] 10 | 3 | 2.47 || 80) 30 | 1.49 
OL ச 2 i 50 | 22 
225 2 28 | 14 

9 இர! 14] 8 
94 2 ர் 61: 85 
இல அறிஞ 3 2 

96) 0.6) - 1 I 

197) 64 ௦1௦ 
98} 0.4 

99} 9.2 
100 9.0                 
  

“TABLE
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ASB த 10 

Shewing the Values of Single Lives according to. 
the Probabilities of the Duration of Life in 
Mr. De Parcieux's Table of Mortality. ——See 
Mr. Florencourt’s Differtations on Political 

_ Arithmetick,. p. 288. Serena 

Intereft 5 per cent. 
  

Value. 5 |Age. Value. Age. Value. ||Age.| Value. 

17.083 | 26 15.040] §2| 10.926}| 78) 3.953 
14.620] 27/ 14.969]! 53! 10.673] 79] 3-719 
15-135} 28| 14.893]| 54 To.418|/ 80} 3.501 
14.569 | 29] 14810] 661 1௦.168॥ 81) 3.283 
15.75 30 14.422] 56) 9.932 82] 3072 
15924 301 146271 7| 9.682| 83] 2.868 
16.041] 3214-8927 68] 9.491 84) 2,668 
76.18 33 74:427 | 69) 9.77] 84] 2.46 
16.169) 34] 14306 6௦). 8,923 | 86) 2.237 
16,204] 39) 14.189| 611, 8.669 | 87) 1.976 
16.10] 36 14.06 | 62] 8.49 | 88) 1.688 
16.194] 37) 13-930|| 63|° 8-155 ||89} 1.409 
16.145), 38) 13-786|| 64| 7.893 /!90 1.164 

16.077 39 13-692| 65|. 76261... 
15.994] 40) 13-466}) 66| 4-391॥ 
15.901] 41| 13-2961 67| 7.069 
15.807) 42/13.116| 68] 6.778 

15.716] 43] 12-931 |69| 6.479 
"15.631|' 44| 12-7381] 70| 6.171 
19540] 44] 12539 | 71) 5-856 
15-474] 46) 12-333 | 72) 5-549 
19401 4711211973 5-232 
15-328|| 48) 11.-897||74| 4-942 
15.256|| 49|11.666)175| 4.674. 
15.184]! 50) 11.4251/76| 4.429 
16.12 | 52 11-178 |177{ 4-190" 

; டு பகலை . From 
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From the values in this Table at § per 

cent. the values at all other rates of intereft 

- may be eafily found by the rule in p. 170. 

But I am very happy that, on this occafion, I 

can inform the public, that complete tables of 

the values of Angle lives, deduced with per- 

fe& correétnefs (from the copy of Mr. De 

Parcieux’s Table of Mortality at the end of : 

Mr, De Moivre's Doctrine of ,Chances) for 

every rate of intereft from 2 to 10. per cent. 

and alfo of éwo joint lives at 34 and 4, 

per cent. have been publifhed by Mr. Ma- 

Jeres, ‘Curfitor Baron of the Exchequer, 

in a work on the principles of the doctrine 

of life-annuities. —To this work the 
ingenious author has added many calcu< 

lations on the beft means of redeeming 
the public debts; and I wifh his name 
and abilities may ‘be-the means of engaging 
the attention of the kingdom effectually 

to this moft important object, 

  

IN
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IN p.118, Vol. I. a fcheme has been men= 
tioned for providing for the Widows and Orphans 
ofthe Clergy within the Diocefe of Exeter, and 
which the Reverend Mr. Gandy of Plymouth, had, 
with great public fpirit, but without fuccefs, en- 
deavoured to carry into execution. 
Much time and pains were employed in com- 

puting the neceflary tables for this fcheme; and 
as it is poflible that in fome future time they may 
be ftill of ufe, I “fhall here infert the chief of 

ப them, ; 

TABLE LI. 

Shewing the Values in Annual Payments during 
the Joint Lives (firft Payment to be made at 
Admiffion), and alfo in Single Payments, of a 
Life-Annuity of 10/. to be entered upon by a 
Wife at the Death of her Hufband. 

° Inrerest reckoned at 4 per cent. 

  

Addition toan- |Additiontothe 
Inual payment - _ |fingle payment 

Hufband’s [Annual pay-|for each year] Equivalent for each year 

age. |ment, {uppof- the age of the|compotition, or|the hufband’s 
ing equal ages{hufband _ex-|fingle payment/age exceeds 

ceeds the wife’s| the wife’s. 

உ 4. oe Pe ட] ல வி 42 
  

              
ட ௦ :1௦].39: 6:0] ௦:14:௦0 

26. (2:72:02) ௦: 1௦139: 5:0] O:14:0 
27 (2:719:6| ©: 10] 35: 4:0) ௦:14:90 
28 |2:16:0| © : 10/35: 3:0) O:14:0 
29 |2:16:6] O: 10] 35: 2:0) O:14:0 
3௦ [2:14:61 ௦: 1௦135: 0:0) 0:14:0 
31 12:18:01. ௦: 10134:18:01 0:14:௦0
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218 TABLES. 
TABLE LII. continued. 

ci ட்டது an- ர் ன tothe 

Hufband’s |Annual. pay- for pas we feet Gee 

ர மமம். வபர மஹல் 
pCO ie: டன் ் ceedithowiie'’| 

i Pale sae | Le Sd ee த் 

52. [2:18:6| 0: 11/34:16:0] 0714:6 
33 2:19:90] O = I1)/34:14-0) 0-15:0 

34 2:19:61 1: ௦84212: 9:19:6 
32:13: 6:௦1 1: ௦4:10:௦0 ௦:16:0௦ 
36 32௦0]. 1.210134: 840) 6:76:0 
37 | 3: 0:6] 1: 1134: 5:0} 0:16:6 
38 3: 1:01 1: ஏ]: 2:01 6:17:௦0 
39 13:17:61 7: 2133218:0} OF17:6 
4௦ 32.2:0| I: 2)33:14:0] ௦:18:௦0 
41 Bi Delhi oT - 2123-1050 ௦:18:06 
42 1.2 அத 6:௦.| ௦:19:0௦ 
இத (அர அழ 2:01 0:19:06 
44 3: 4:0] 1: 82:17:01] 1: ௦:௦0 

“த இத: 6௭௭ | 713251220] TE 120 
6 ஏ ௮0 or #8132: 6:0. | 17156 

தர 35:61. 7: 9/322 0:0) 1eso40 
“48 21620 | ர 10.12 0ம் 256 
௮5 9824-ம். ரா: [22 3:0 

50 052 2 இரா: அன்; ௮26 
Bien pepe Opr est. ஜே வித 59) 
52 Be oO. 24-230. 9''0) |Paacest sO} 
53 5388912246. 156] அ: இடி 
54 Brg: Ol 92 2 ௮29: ர: 70 

ட டு:0122-2 0295 அரா: 555 
56 06 32% 17/282 1480) en. 1920 
fy 00 2 :- 9125-2௫ 4105-0 
RS, 3-0). 57 ஏவல் ளம உன 
59 Br t2:O |e + a1 (292) 40), Let 2 20 

Go| FeresG0 36s SB lzbsgse| 1:13:50 
61 அ] 3: 21206 இ 140 

I
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In calculating this Table, the values of 

fingle and joint lives were taken from the 
two Tables at the end of this volume, which 
were then reckoned the beft guides. But a 

comparifon of thefe values, with thofe in 
Table XLVIII. p. 186, will fhew they want 
correction; and, particularly, that though 
‘when the ages of hufbands and wives are 
under 40,.and nearly equal, the values in 
this. Table are a little too high; yet, in other 
cafes, they are below, and, in fome cafes, 

much below the proper values. 

TABLE.
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PPABLE Lith 
Shewing the Values of a Life-Annuity of 57. pay- 

able toa Wife after her Hufband, provided he’ 
lives sree Years from the Time of purchafing ; 

and of an additional Annuity of 5/. provided 
he lives fve Years from the Time of pur- 

  

  

          

chafing. 
ரஜக ‘4 per Cent. 

Additional an- Addition tothe 
Annual pay-|nual payment|Single pay- |fingle payment 

i Iment,{uppof-|for each year |ment, fuppofing\for each yearthe 
)} Age. fing equal the age of the|the annual ex-jage of the huf- 

ages. hufband . ex-|cufed. -. |band _exceeds| 
* ceeds the wife’s " |the wife’s. 

வ் [க ds ல mes, a. 

ee 2:2:6|) 0: 9 26213760 411 210) . 

26 | 2222 OHO: 92 0121௦ 
aT 2220p \O-> 9 2-0): 11 ராடு 
26 | 2:26 1205. 92 ம ம உடு 
29: [2:2:6 1 6: 925 :13:600:11: 19 
BO} 2-0 19: 920 ட : 9 எம் அடு 

ளை [அ 6௦ 92 9:06:22 ॥ 
உரை [22509 050 வ 06: 4 
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அ அட க ரோக 6 வு ars sie 
ண க. 1 டு 2 மட 0 
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[2௦1 உ: பினா (0-2 
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Additional an- Addition to the 
jAnnual pay-Inual payment|Singte pay-|fingle payment 
ment, fuppol-|for each year the| ment, fuppofing for eachyear the 

Age. fing equal age of the huf-|the annual ex-lage of the hut 
ages. band — exceeds|cufed. band exceeds 

the wife’s. the wife’s. = 
மச மனை தத னத் (நத ட வான் 

47 2:45 9: பர: 6010: 18: 5 
48 | hac 20) 9 டு 
49° | 2: 4:0) 1°: 8120: 8:60:19: 3 
௦4 அ டை: 26: 0: 60௮ :-0 
டம 2: டர்: அடா. 6 2 
52 இ 2001 1 0. 2014: 620 
53 22536 22 Ores Lo Ons. 1:50 
ம (2 ட 2: 2 019 ரட்ட 12 1: 6 

[2 6 2: வ்வாடட்டு பட பமா ழ் ட் 
தத 60 அல அட ண ட ரட்ட he eon 
ச வ் அ ர ரா 
மதி ௫-2 அற ள். 60 

2-2 ம்ம 0 
(த: ஈடு 22. ஏ த டட 

குவடு 2: ரொ 692 ம: 2 
ட வறட்டு அ எம் 10     
  

This Table has been computed by the 
Rule in Queft. VII. Vol. I. p. 22, taking 
the probabilties of the duration of life as 
they,are in Table V. p. 355 and the va- 
lues of fingle and joint lives as they are in 
the two Tables at the end of this Volume. 
The correct and legitimate Table would be 
a Table computed by the fame rule from the 
SwEpDEN Tables in-this collection. 

: TABLE
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TABLE LIV... 

Shewing the Values of 100/ payable to fuck 
Children, under Age, of a married Man, as halk 
happen to be living at the Time of his Deceafe, 
provided he leaves no Widow. 

» INTEREST 4 per cent. 
  

  
  

Same Antal pay-|Single pay- (Annual Bay, [Single pay- 

ment during|ment,fuppo!- ment durieg/ment, .fuppof-| 
Age: life, ‘jing theannualj} Age. |life. ing the annual), 
cate : sjexcufed: | “fexcufed. 

0 ம் ம Loesneoan Ls. ண்துதி் 
a6 | O:10:0] 8: O:0] 47 | 1: 3:6 114: 18:0 
26 (0217: 8:10:00 4811: 4:65: 6:0 
27 0:17:69: 1:90 49 | 1: $:6119:1650 
28 | 6:12:90] 9:10:9) 50 | 1: 6:6 |16+ 4:0 
29 (0:12:6| 9:18:09] 91 | 13. 7:66: 12:௦. 
39 (௦:13:680:.6:0] 62:] 1: 8:67: ௦:0௦ 

31 1௦:௩4:01௦:54:6] 85 (1: 9:6 ரர: 8:0 
32) 2:ா: ௦:90 64 | 1 :11:0 |47: 10:0 
35 | 6:10:01: 5:0] 55°) r:12:6 118: 4:0 
34 | O: 152611: 9:0] 56 | 1223°6 08: ந: : 
ர டா டை டு எ (ம் 0-0. இடு 
36 | 0:16:11: 19:0) 58 | 1:16:6 \1g: 1330 
B7 Osh Te Olas) 426i 294-186. [265 55 
38 | O:17:6|12: 10:0] 60 | 2; 0:6 20: 13:0 
39 | O:18:0]12:15:0ll.61 | 23 2:6 lari 310 
4௦ | 6:18:68: 6:90 62 | 2: 5:02 : 19:9 
தா | 0:19:05: 5:0 ் 
42 \O:19:6|13: 10:0 
அர இடு படு 
2 1- மடு 2-௫ 

01% ௭-0 6-0 
460-250 21:09                 
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MeErTHop of CALCULATION. - 

LET the age be reckoned 35.——The 
value (intereft being at 4 per cent.) of 1001. 
payable at the death .of a perfon aged 35, 
tovided he furvives another perfon of the 

fame age, is'/.14.55, by Mr. Simp/on’s Pro-= 
~blem quoted in Queftion XII. Vol. I. p. 39, 
and by the correction explained in Vol. I. 
p- 34 and 62: deducing the values of the 
léngeft of the two lives, from the two Ta= 
bles at the end of this volume, by the rule 
inp. 79. - : the 

' ‘This gives the value fought for this 
Table, on the fuppofition that it is certain, 
that a married man will at his death leave 
children under age. If one senth of thofe 
who die widowers leave either no children, 
or none under age, then this value muft be 

- diminifhed, on that account, one tenth. 
And if, befides, one. in five: of all;who-are 
left widowers marry a fecond time wives , 

not older than themfelves, one Aa/f at leat 

of whom, (that is. one fenth of all that 

are left widowers) muft be reckoned to die 
in a 2d or 3d marriage; then the fame 

value muft be ‘diminifhed again another ~ 

tenth; that is, a fiz in all; and this will 
-make it /.11.64, (or 11/. 13s. nearly) which 
is the value in a figle payment given in 
the Table. ——Divide /.11.64 by 14.98 (the 

value
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value increafed by unity of a life aged a¢ 
by Table I. at the end of this Volume) and 
the quotient will be .777 (or 15s. 64d.) 
which is the value in annual payments dur- ° 
ing the fingle life, the’ firft payment to-be 
made immediately. 

In this Table no allowance has been made 
for the inequality of age between a man and’ 
his wife, and for the chances of furvivorfhip 
being, on this and other accounts, much — 
againft him in marriage. The values in it, 
therefore, are probably much too high... 

. Had the value juft determined been de-’ 
duced from the Sweden Tables for malesand 
females taken collectively, it would have 
been in the fingle payment 10/. 16s. ; in the 
annual payment 13s. 7¢.——Had the’ wife 
been reckoned 29 (the hufband being 35), 
it would have been in the fingle payment 
g/. 45. 6d.; in the annual payment 115. 7d, 

A fociety, therefore, for relieving ore 
ஆல்வா on this plan, might fafely adopt lower. 
payments than thofe in this Table ; nor 
would there be any danger from the admif- 
fion of bad lives. : 

  

TABLE.
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பட அலை விட 1ம் LY. 

Shewing the prefent Value of an Annuity of 7௦7, 
for five Years; 20/. for the next fucceeding five 
Years; and 30/, for the whole of Life after Ten 
Years; payable quarterly; and te commence at 
Firty-rive Years of Age.—See the Reference 
to this and the following Tablein Vol. I. p. 144. 
  

jAge ie the| 
Value of fhe annuity in ans 

  

        
  

Valué of the annuity in one | nual payments, to be conti- 
purchafer, -prefert payment. nued till 55, the 1ft payment} 

] பி ் [002 made immediately. 

ரதி Se £. Se 
20 38 6 ண த 
21 40: ௨ 2 7 

22 42 8 2 1௦. 

23 ப 9 2 a3 
24. 46 11 oF 16 

25 48 13 3 ௦ 
26 5 3 3 4 
27 53 14: 3 8 
28 56 6 3 13 
29 58 18 3 18 
30 61 ie 4 4 

31 64. 16 Aig தலப் 
32 68 I 4 ee 18 

33 ரா ழ் வடம் 

34 14 13 5 13 
35 78 ௦ 6 I 

36 81 16 6 It 

37 83 12 7 2 

38 89 த 7 F3 
39 94 ௦ 8 6 
40 98 Il 9 ௦ 

41 LORe உம 10 ௦ 

42 Loge. = © It ௦ 

43 த ல Lose 124 

44 LITO. 13 13 

45 128 :: 8 ர 9 

Vow. II. Part 1. ‘ ் B TABLE
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TABLE LVI. 

Shewing the Values of an Annuity of rol, for five 

Years; 20/, for thenext fucceeding Five Years ; 

and 3o/. for the whole of Life after Ten Years ; 

payable quarterly, and to commence at S1xr¥ 

Years of Age.——See Vol. I. p. 144. i 
  

  

          

Value of the annuity in 

| Age of the { Value of the annuity in pe eee ee } 

purchafer. one prefent payment. 60, the Arft னம வரி 

be made immediately. 

re Se £e So 

20 22s பவல் இற Tee: 5 

21 Hey Ce STR a? 6 

22 25 5 3 I 8 

23 20. = 8. ந: 10) 

24. BY eel, srligs) 2 

25 28 % 79 க 1 

26: 2௮. 120 உ: tin 26 
27 42012 2 1. 11128 
28 32 பை ௪2 அலக் o 

29 357 es a 2 அத 
30 202. 12 z% 6 
31 38.8 «12 2 ் 9 

32 Fiey 50 8 சம் ர்க 
ப] 42 3 5 Zoos” மழ 

34 44 : ing 2 ey 19) 

35 40 3 ௦ Barats: 3, ் 

36 48ig ae ETO Bm tik 288 ; 

: 37 gt >: ௦: 3 3 13 

3 8 53 : 1௦. 3 2 19, 

39 Berens |S 4 = & 
40௦ 59 5 ௦ 4 டத 

41 61) 934 ro Re டு 

இ 2.3 To படகு 8 
43 68 3 ௦ Fao 83 
44 2200-10. க வ 14 

45) : 6. 2a 0 
46 8 0௦% 8 எக் 
AT S605 ௦. 5 ௦ 

48 இ 2 ௭ ட டு (0 

49 96 ௦ Lies ௦ 
Be TO? 2 ௦ ம ட பட 
  

Thele:  
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ACCOUNT of the Values of the Renewal of 
_ Leafes, and of the Method of computing them, 

, TABLES LH. 
Shewing the Fines due on the Renewal of a Legfe 

of 21 Years after 5, 7, 9, or 11 Years haye 
elapfed. ee 9 

  

    

      

பன் Values of the Renewal. | 
pired.| At 4 per cent. 1 At 6 per cent. | At 8 per cent. At 10 per cent. 

Years Years| Years Year: 
38 . 66 ௦316. 32 3 

76 2-௬ றபா- 17 6ற03- jizoo ¢pur- | roo ¢ pul 
chafe, chafe. chafe. ee chafe, 

14. 3x00 Qo, 14:௦9 2௫ 
64 a8 48 83 

12 4255 Boo 2566 I-oo 
ரி z 

1௦ 1-௪ 43 3x0 22 

The © value in every cafe of this kind is - 
the difference between the value (in Tables 
14. and LIX.) of the whole term, and the 
value (in the fame Tables) of the unexpired 
part of the term. 

If leafes are held by lives (the value of 
their renewal is the difference between the 
value of all the lives (including the life 
or lives to be added) and the value of the 
exiiting life or lives. For example. — 

‘The value of the renewal of a leafe held 
by two lives after one has dropped is (fup- 
pofing the exifting life a male life aged so, 
and the life to be added a female life aged 
20) the difference between 18.575 (the che 
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by Table XLVH. and the rule in p. 79, of 
the longeft of the two lives) and 11.267 
the value by Table XLV. of a fingle male 
life aged 50. hat is, 7.308, or 73% of 
a year’s purchafe nearly, reckoning inte- 
reft at 4 per cent.——Again, the value of 
the)renewal of a leafe held by ‘three lives, © 
atrci\one has dropped, is ({uppofing the two 
exifting-lives aged 60 and 56, and the life 
to be ‘added aged 20) the difference between 
19.537 (the value of the longeft of the three 
lives by the column for lives in general in Ta= 
ble XLV. and by Tables XLVI. and XLVIL. 
and the rule in p. 97) and 13.809 (the value 
by the fame Tables and the Rule in p. 79, of 
the Iongeft of two lives aged 50 and 56). © 

. This difference is 5.728, or 5% years pur- 
chafe: which, therefore, is the fine due for 
fuch a renewal, reckoning intereft at 4 per 
cert. 

N.B. If the values of fuch renewals are 
wanted at any rates of intereft higher or 
lower than thofe for which the values of 
fingle and joint lives are given in the pre- 
ceding Tables, they muft be deduced from 
the values given im the Tables by the Rules 

inp. 170. 
It would be an endie/s labour to com= 

pute tables fhewing the value of fuch re- 
newals: in all cafes; and thefe directions 
render it an uaneceffary labour. 

nes Sometimes



230 TAB Le Si. 
Sometimes a right may be purchafed to 

put in, on the firft vacancy among the lives 
by which an eftate is held, fuch a new life. 
as. the purchafer fhall chufe.——In order ~ 

to find the prefent value of fuch a right, 
it is neceflary to affume fome given value for 

the life to. be nominated, and this affunied 
value multiplied by the difference bety/en, 
the value of the exifting life, if therc* is but 

one (or the value of the joint continuance 
of the exifting lives, if there are two or 

more), and the perpetuity ; and the product, | 

divided by the perpetuity, will give the an~ — 
{wer. 

ExAMPLE. . 

Let there bé but one exifting life, and. 
let it be a male life, its age 50, and confe+ 

quently its value (by Table XLV. p. 162.) 
10.298, reckoning intereft at 5 per cent.—— 
Let the life to fucceed it be reckoned a life of 

.the greateft poffible value, that is, a female 
life aged 9, and confequently worth (by 
Table XLV.) 16.343 year’s purchafe at 5 per 
cent. The difference between 20 (the © 
perpetuity) and 10.298 multiplied by 16.343; 
is 158.54; which product, divided by 20, 
gives 7.9275 the an{wer. i 

If there are. two’ exiting lives, one male 

and. the other female, and both 50, the va-. 
Jue of their joint continuance will be (by — 
Table XLVI. p. 165) 8.7073 the difference 

between © 
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between which value and the perpetuity is 
11.293, which multiplied by 16,342, and the 
product divided by the perpetuity, gives 7.114 
the anfwer in this cafe, or the number of years 
purchafe which ought to be paid for a right 
of renewing a leafe now held by two lives 
bth aged 50, by putting in the beft life in 
oom of the firft of the two lives that 

fhail i:apgen to drop. 
The rule for finding the value is the fame, 

if the right to, be fold is the right of prefen- 
tation to a church living at the death of the 
prefent incumbent. 

The eftate meant in thefe rules is the nett 
_ furplus rent after deducting all taxes and re- 
paits. ae 

௫ 

P 4. TABLE



232. த ருரு 4. 

ல் நாவ முப 

The prefent Value of r/. to be received at the 
End of any Number of years’ not exceeding 
100, at the Rates of 2, 24, 7, 8, 9, and 10 per 
cent. Compound Intereft ; being a Supplement 

‘to Table I. p. 18, 5 

  

  

Years|2 per cent.(2 # per cent| 7 percent./8 per cent.|g per ceot 

+980392 +975 6091-9345 79|-925925|-917431 | -909090 
961168), -95 18141.873438|.857338).841079 +826446) 

+942322| .928599].816297|.793832|.772193) -751314 
.923845] -905950|.7628951.435029h7084.26 | -083013} 
+905 730| -883854).712986|.0805831.649931| -620921 
.887971| .862296|.666342|.630160|.596267| 564473 
+870560| .841265},622749|.5834901.547034) 513 158 
+853490} 820740). 782009] .54௦269),401 866 |. 46607 
890755] .800728543033):500248).460427 |. «424097 

10 |.820348] .781198},508349|.463193).422410} «385543 
11 |:8௦4263| .762144].479092):429882,387632 -350493} 

12 |.788493) 7485 55]:4440111:397112. 359534] -318950 
13 |-773032| .7254201.414964|-367097|.320178| 289664 

14 |-757875| +707727)-387817|-340401|.299246| .263331 
15 |-743014) .690465|.362446).3152411.274538) 239392 
16 |2728445| .673624|.338734|.291890).25 1809] =217629 
17 |.714.162) .657195].3165741.270268|,231073| -197844) 
18 |.700159] .641165|.295803).250240],211993 ம் 
19. 666430] 6275 27]. 276608]. 23 171 2], 104489]. 162508 
20 |.672971) .610270).258419|-214548].178430| .148643 
21 1.659775] -595386|.241513|. 1980551163698) -135130 
22 |.646836] .5808641.225713|.183940],150181| «122845 
23 |.6341551 .5666971.210946|.170315].137781] «111675 
24 |.621721) .6528751.197146|.157699).120404| «101525 
25 |-609530] .5393901.184249|.14601 7.115967] .092290 
26 |2597579| .526234).172195].135201|.106392| .083905 
27 |.585862| .513399].160930|.125 186|.097607| «070277 
28 |.574374| .500877|.150402|.115913],089548| 069343 
29 |.563112| ,4886611.140562].107327| 082154) .063039) 

3° |-552070} .476742}.131567|.099377|.075371) -057308 
33 |-541245| .4651141.122773|.092016|.069147| .052098 
32 14530533] .453770|.114741].085 200].063438| 047362 
33. 320228 244270 |.107224]-078888.00820௦ 043050 

34 [16028] 421005]. 109219 1073045|.053304 | .039142 
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TABEE LVIEE. contimed, 

  

  

452890) 372430 
4:35. PEM 4303 346).062411 

|-304782) .227283 

[287203] .211055 

2 per cent.'21 percent, 
pee 7 percent. 8 per cent.   
“§O0027| «421371 

490223), «41 1093) 
7480010] 401067 
471187) 391284) 
461943) 381541 

  
“425304 0354484 
426768) .345838 

| 4O21$3) 6321045 
#394268) «313312 

*580537| 305671 

371527) e2gog42 
3304243) .283846 
°357101| .276g22| 
350099) «270168 

3.43234) .263579 
2330504) .257150 
+329906) .250878 

323437) 244759) 
+317095)' .238789 

2310877) «232965 

-298806] .221740 
+292947| 216331 

281571) .205907 
+276050) .200885 
-270637| 195985 
-265331) .191205 
260128] 186542 
2255028) .181992 

250027) 177563 
245720] 173223       

418400) .337403!,.050946 
் (41௦196) :320174/2047613 

*378958) .298215|.036324| 

+240318) .168998!.007662 
-235606| .164876).007161 
230986] .16085 4],006692 
:226457) .156931!.0062541 

-093662 

997535 
௦818௦8 
20764206 

டு 
௦6678௦ 

098328 

௦67634. 
662024 

057985 
053690 

ணய 
௦30030 
௦42021 

2039464 
+05.45121-036540 

044.498 
“041584 
038866 

222217 
௦21726 
-02965 1 
-O27711 
025898) 
.024204 
-022620) 
O2Z1140 
010707 
-018465 
-O17257 
016128 
015073 
-O14087 
+013 165 
-012304 
௦11499 
2010746 
010043 
-009386 
-008772 
-008198; 

033334 
+031 327 
௦20007 
“௦26858 
024869 
023026 
“௦21327 
010741 
018279 
௦16925. 
015671 
014510 

PORES AD: 
+012440 
1619 
010665 
009875 
-O09T44 
0084.66 
«007839 
007259 
.006721 
006223 
005762 

C055 35 
௦௦404௦ 

(ஒரக் 
2004235 
.003)21 
003031 
௦03362   2003113 

g percent. 

045986 

O44 41 
94123௦ 
6037826 
034.702 
031837 
029208 
௦20797 

1024584 
1022554. 
}.020692 
-018983 
17416 
-015978 
014658 
-013448 
012338 
௦11219 
10584 

oOo 52 7 
7608740 
-008018 
007356 
066740 
£௦௦6102 
௦௦968௦ 
-OO5 211 
.004781 
௦04286 
004024 
-003692 
.003387 
-003107 
-002851 
௦௦2615. 
௦௦2399 
2002201 
௦௦2010 
௦௦1862. 
௦௦௭690     ௦௦1059 

IO per cent, 

“035684 
032340) 
+029 408 
020734. 

024304 
022092 
+920086 
018260} 
-016600 
sO15091 

019710 
012472 
௦11238) 
+010307 

ad 
69௦818] 

₹007744 
007040] 
006400] 
220818 
005289]. 
004808) 
0004371 

020 
2003612 
௦௦3284. 
-002985 
1002714 
2002467 
2002243 
«002039 
0001853 
2001685 
-001532 
2001392 
001266 
௦௦1121 
-cor1o46]. 
௦00951 
௦00864. 
-000786  
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TABLE LVIII. continued: 

  

Years| percent.[2!per cent.)7per cent. [Sper cent. {oper cent.,10 per cent, 

76 |.222017| +15 3103|.005845 002882]|.001430} .000714 
77 |.217664| 149369) :௦௦5463 0௦2669 ௦௦1312) 000049 
78 |.213396| 0145726].005105|,.002471|.001204) 00059௦ 

49 \.209211| .142172|.004771|-002288),001104) .0005 37 

80 |,205109} .138704|.004459|.002118|.001013 600458) 

$1 |.201087| .135321|.004167|.001961 |,000929| -coo/it 

82 |,197145) «132021|.003895 001816 |,coq8E2, 2 50503 
83 |.193279| .128800|,003640|.001682 ,000782| 9890366 

84 |.189489] .125659|.003402|.001557 .0007 18} «060333 

89 (189774: .122594|.003179|-001442 -000658] 10003038 

86 |,182131] .119604).002971|-001 335 |,000604) ௦௦௦275 - 

| 87 |.178560| .116687|.002777|.001236) 000554} .000250 

88 |.175059] .113841|-002595|,001144 000508] .000227 

89 |.171626] .111064!.002425 |.001059 |,000466) .000207 

“90 |.168261| .108355|.002267|.000981|, 000428} .000188 
91 1.164962] .105712|.002118 ௦௦௦0௦8 ।,௦0௦392| ௦௦௦171 

92 |.161727] .103134|.001980|,000841 ௦௦௦369] ,000155 
93 (586506) .100619]-௦௦18901,௦௦0779 ௦00336) ௦௦௦141 
94 (195447 20816 :௦01729]0௦௦721 |,0003௦03] 500128 
95 152399] :௦05770/:001616|, ௦௦௦067 |,௦௦௦278 990116 
96 149411] :௦98434:௦௦110].௦௦௦618| 000255 ௦௦௦1௦6 
97 |-146481} .091155].001411|.000572|,000234 .000096 
98 145600] .08893 2|.001319|.000530}|,000214| ,000087 
99 140793] :086763)-001233 | 000490}.000197) .000079 

100 |,138032) .0846471.0011521!,000454!.000180) .000072 

  

                
  

TABLE 
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cay hae oN 

The prefent Value of an Annuity of 1/. for any 
Number of Years not exceeding 100, at the fe. 
veral Rates of 2, 25,7, 8, g, and 10 per cent, 
being a Supplement to Table II. p. 2. 
  
  

He
s 

ci
a 8 ட் a 

ஸ்ர.
 
ஐ
 

ஓ
க
 

ஆஷ
்

 
ண
]
   

2per cent |" 4 per cent.)7per cent.(8 percent. |g per cent,}10 per cent; 

+9803} 9756] -934;| -9250| .9174) gogo 
TUES! 11-9274) 1.8080] 1.7832] 1.7591 167355 
2.8838] 2.8560] 2.6243| 2.5770) 2.5312| 2.4868 
38077) 3.7619] 3.3872| 3.3121] 3.2397 3.1698 
4.7134] 4.6458) 4.1001) 3.9927] 3.8896] 3.7907 
§-6o14] 5.5081] 4.7665) 4.6228] 4.4859) 4.3552 
6.4719) 6.3493] 5.3892 5.2063] 5.0329] 4.8684 
7:3254) 721701) 5.9712) 5.7466] 5.5348) 5.3349 
8.1622] 7.9708) 6.5152! 6.2468] 5.9952] 5.7590 

10 | 8.9825) 8.7520] 7.0235] 6.7100) 6.4176) 6.1446 
11 | 9.7868) 9.5142] 7.4986] 7.1389] 6.8051) 6.4950 
12 |10.575 | 10.257 | 7.9426] 7.5360) 7.1607} 6.8136 

13 /11.348 | 10.983 | 8.3576) 7.9037] 7-486) 7.1033 
14 112.106 |. 11690 | 8.7454] 8.2442] 7.7861) 7.3666 
15?|12.849 | 12-381 | 9.1079] 8.55094) 8.0606] 7.6060 
16 113.577 | 13-055 | 9.4466] 8.8513) 8.3125] 7.8237 
17 |14.291 | 13.712 | 9.7632] 9.1216) 8.5436] 8.0215 
18 |14.992 | 14-353 10.059 | 9.3718] 8.7556) 8.2014 
19 |15.678 | 14.978 |10.335. | 9.6035! 8.9501] 8.3649 
20 110.351 | 15.589 |10.594 | 9.8181] 9.1285] 8.5135 
24 |17.011 | 16.184 }10.835 |t0.016 | 9.2922) 8.6486 
22 117.658 | 16.765 |11.061 |10.200 | 9.4424) 8.7715 
25 [18,292 | 172332 |11.272 |10.371 | 9.5802) 8.8832 
24 118.913 | 17-884 |t1.469 |10.528 g-7066) 8.9847 
25 119:523 | 18.424 |11 653 |10.674 | 9.8225] 9.0770 
26 |20.121 | 18.950 {11-825 |10.809 | 9.9289) 9.1609 
27 |20.706 | 19.464 [17,986 |.935 116-026 | 9.2372 
28 |21.281 | 19.964.|12.137 |11-051 |10.116 | 9.3005 
29 |21.844 | 20.453 |12.277 |11.198 j10.198 | 9.3690 
30 |22.396 | 20.930 |12.409 |11.257 |10.273 | 9.4269 
31 |22.937 | 21.395 |12-531 |11-349 119-342 | 9.4790 
32 |23.468 | 21.849 [12.646 |11.434 |10.406 | 9.5263 
33 (23-988: | 22.291 -|12.753 {11.513 110.464 | 9.5694 
34 124408 | 22.723 |12.854 |11.586 }10.517 | 9.6085 
35 |24.998 | 23.145 {12.947 |11.654 }10.566 | 9.6441 
36 |25.488 | 23.550 13-035 |11.717 |10.011 | 9.6765 

37 125-969 | 23057 [15.117 [11,775 110692 | 9.7059                    
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TABLE LIX. continued. 

  

Yearsje per ceht.(s4 percent.(7 per cent. $ per cent. 9 percent. |1o per cent.| 

i 38. 26.446) 244548 | 13.193] 11-828] .10.690] 9.7326 

39 | 26.g02| 24.730 | 13.264) 11-878] 10.725) 9.7569 

4௦ | 27-355] 25-102 | 13.331) 11.924 10.7571 9:779௦ 

44 | 27-79| 254466 | 13-394) 11-967} 10.786 
42 | 28234) 25.820 | 13.452] 12-006) 10.813 
43. | 28.661} 26.166 | 13.500) 2 043},10.837 
44 | 29.079] 26.503 | 13.557] 12-077] 10.8634 240) 
46 | 29400] 26.833 | 13-605] 12.108} 10.881 
46 | 29.892) 27.154 | 13.650) 12.137] 10,900) 9: 
47 | 30.286) 27.467 | 13.691] 12.164) 10.917 
48 | 30-673] 27.773 | 13-730] 12,189] 10-933 
4g | 31-052| 28.071 | 13-766) 12.212) 10,948 
gO | 31-423] 28.362 | 13.800] 12.233 10.96) 
gi | 31-787] 28.646 | 13.832] 12.253) 10.974 
52 | 32-144] 28.923 | 13-862] 12.271| 10.985 
53 | 32-4951 29.193 | 13-889] 12.288] TO.995 
G4 | 32-838} 29.456 | 13-915] 12.304) 11-005 
55 | 33-1741 29.713 | 13-939] 12.398} 11.013 
56 | 33-5041 29.904 | 13.962] 12.332] 11-022 
57 | 33-828] 30.209 | 13.983} 12-344] 11.029 
58 | 34-145] 30.448 | 14.003] 12.356) 11.036 
59 | 34-456) 30.681 | 14.021] 12.366) 11.042 
60 | 34-760} 30.908 | 14.039] 12.376] 11.047 
61 | 35-059) 31-130 | 14.055) 12.385} 11.053 
62 | 35-352) 31-346 | 14.070) 12.394) 11.057 
63 | 35-039] 31-557 | 14.084) 12.402] 11.062 
64. | 35-923] 31-763) 14.097) 12.409] 11-066 

| 65 | 30-197} 31-964 | 14.100} 12.415] 11.670 
166 | 36.468) 32.160 | 14.121} 12.422) 11.073 
67 | 36-733) 32-351 | 14.132] 12.427) 11.676 

| 68 | 36.993) 32.538 | 14.142) 12.433] 11.079} 9.9846 
| 69 | 37-248] 32-720 | 14.151] 12.438} 11.082} 9.9860 
} 70 | 37-498] 32.897.) 14-160) 12.442) 11-084 9-9873 |} 
| 71 | 37-743) 33-071 | 14.168) 12.447] 11.086] 9.9884 |) 
| 72 | 37-984) 33.240 | 14.176] 12490] 11088) 9:9895 | 
173 | 38-219) 33-404 | 14.183} 12.454) 11-090] 929904. | 

| 74 | 38-4501 33-565 | 14.190) 12.457] 11.092] 9.9913 | 
| 26 | 38-677] 33.722 } 14.196] 12.461} 11.693] 96992" 
| 76 | 38-809) 33.875 | 14.202] 12.463] 11.095] 9.9928 } 
177 | 39-116) 34.025 | 14.207] 12.466 17,006] 9-9935 
| 78 |! 39-3391 34.170 | 14.212] 12.469] 11.097} 929940 
79 | 30-539] 34.313 | 14.217] 12-471] 11.098} 9.9046 

  

  

  
                 



ம ட ம ம் continued. 

FT A BL E: gs. 

  
    

  

‘Years|2 percent. 2) percent, 7percent.8per cent. இய வம 10 per cent, 80 | 39-744] 34-451 | 14.222 12.473 | 114.099] 9.9951 81 | 39.945) 34.587 | 14.226 12-475] 11,100] 9.9955 82 | 40.142) 34.719 | 14.230 12.477) 11.101) 9.9959 83 | 40.336] 34.847 144233) 12.478] 11.102 9-9963 84 | 40.5251 34.973 14.237] 12.480) 11.103 9-9966 85 | 40-711} 35.096 | 14.240 12.481| 11.103 9-9969 +86 | 40,893] 35,215 14.243) 12.483] 11.104 9.9972 87. 41.071) 35.332 | 14.246] 12.484 11104 9.9974 88 | pbs) 35.446 14.248] 12.486 11,402 | 900747 89 41419 2997 | 14281] 12.486| 11,105 9:9970 go | 41,586] 35.665 14-253) 12.487) 11.106] 9.9981 OF 1 4757) 35°77 | 14.255) 12.488) tr.106 9.9982 92 | 471913) 35-874 | $4,257) 12.489] 11.107| 9.9984 93) 477972) 35+975 | 14.259] 12.490] 11,107] 9.9985 94 | 42,227) 36.073 | 14,261 12-490] 11.107) 9.9987 95 | 42380) 36.169 | 14,262 12-491) 11.108] 9,9988 96 | 42-529) 36.262 | 14.264 12.492] 11.108] 9.9989 97 | 42+675) 36.353 14.265] 12.492) 11,108 9-9990 98 | 42-819) 36,442 | 14.266 12-493} 11.108] 9.9991 99 | 42-960) 36,529 | 14.268 12.493] 11.108] 9.9992 
1004] 431098) 36/614 | 14.269) 12.494) 11.109] 9.9992 _ Pexp.| §0.009! 40,000 | 44,286 1a.eq0| rrtar| ae.0co               
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த ம: 5 உரி 

மார் ந பி 

Shewing the Sum to which 1/. Principal will in- 
creafe at 2, 24, 7, 8,.9,and 10 per cent. Com 
pound Intereft, inany Number of Years notexe 
ceeding 100; being a Supplement to Table III, 
19 

Years) zper cent. உறல் cent. ரல் cent. 8per cent, gper 010,11௦. per cen 

1 {1.02606} 1,02500/1.97000)1 08000] 1.0goa0] 1.10900 f 
2 [1,04040] 1௦5062) 1.14490)1.16645 1.1881 -J2%.24Q00 
3 |1.06120] 1-07689}1.22504]1.25971]1-29502/ 33100 
4 [1,௦8241| 1:10381)1.31079]1.36048] 41198]. 1461 
2 110408]. 112140] 1.40295]1.46932] (,58862] 61091 
6 

7 
8 

  

    

1.12616} 1-15969}1.50073/1-58687/1,67710} 4.77156 
1.14868] 1-18868){,60578|1671382|1-82803} 1.94871 
1.17166] 1-21840};.71818]1.85093]'-99256] 2.14358 

1.19509} 1-24886}1.83845|1.99900}2.171 89} 2.35794 
1௦ [ட21899] 128௦081967 15215 892]2:36736] 259374 
11 12427] 1312082,10489]23316212:58042] 285311 
12 ]1.26824| 1:34488)2.292 10125 18171281266] 313842 
13 [1.20$69) 13785 1)2.409842:7106213:0668௦] 3:49227 

14 141871, 1:412972.678$3]2.93710]3:34172] 3:79749 
12 [134586 1:4482012.7502318:17216]3:64248| 4:19724 
16 {1.37278} 1-48450)2.9521613.42594)3.97030} 4-59497 
17 |1.40024| 1°52161)3.1¢881)3.70001)4.32763| 505447 
18 |1.42824| 1°55965/3.37993|/3-99601|4.717121 555991 
Tg |1.45681) 1°59865/3.61652|4.3467015.14166} 6.51590 
20 |1.48594| 1°63861)3.86968|4.66095);.60441) 6.72749 
24 [Leg 1566) 1°67958/4.14056]5.03 38315. 10880} 7.40024 

22 (1-54597| 1°72157|4-4304015.4305 415.65 860} 8.14027 
23 |1.5708G} 1:76461}4.7405215.87146017.25787) 8.95430 
24 |1.60843| 1'80872|¢.0723616.34178]7.91108} 9.84973 
25 |1-64060) 1°85394|5.42743|0.84847|3.62308| 10.8347 | 
26 |1.67341| 1*90029|5.8073517.3903519.39915| 11.9181 
27 1.70688) 1°9478016.22386)7.98805)10.2450] 13-1099) 
28 |1.74102| 1*°9964916,64883/8.62710]11.1671} 14-4209 
29 |1+77584| 2°04640|7.11425/9.31727|12.1721| 15-8630 
30 11.81136] 2-09756|7.61225|10.0626]13.2676] 17.4494 
31 [184758] 2.15000|8.14511]10.8676/14.4617) 19+1943 
32 |1.88454) 2.20375)8.71527/1117370]15.7033] 28-1137 
33 |1-92223) 2.2588510,32533|1z.070C}17.482C} 23.2251) 
34 |1.96067| 2.31532|9.97811|13-6901](8.7284} 25.5470 
35 {1.99988} 2.37320|10,6765|14.785 3|20,4130} 28.1024 

| 36 |2-03988) 2.43253]11.4230115.9681(22.2502 30.9126 

Xo
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TABLE LEX. continued, 
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  /Wear s2per cent, 2%per cent: 7per cent. Sper cent, 906 cent. 
    

37 
38 

39 
40 
41 

44 
45 
46 

47 
48 
49 
50 
su 
52 
53 

55 
56 

57 
58 

  

42 

43 | 

54° 

2.08068 
2.12229 
2.16474) 
2020803 
2.25220 
2020724 
2.34318 

2.34005 
2:43.78 
114866, 

2.53634 
2.58707] 
2.63881 
2.69158 

2.74541 
2.80032 
2.85633 
2.91346 
297173 
3.03116) 
3.09178 
3.15362 

3.21669 
3028103) 

3-34665 
3-41358 
3.48185 
3.55149 
3.62252 

3.69407 
3.76887 

jor 84425 
13.924113 

3.99955 
4.07954. 
4.16014 

4.24436, 
| 14932925 
4.41583 
4.50415 

2.49334) 
2.55568 
2.61957 
2.68506 
2.75219) 
2.82099 
2.89152 

ப 2.90380 
3.03790 

3.41385 
3.19 160 
327148 

3:35327 
3:4371௦ 
352363 
3௨611 11 

3:72139 
3:79392 
3.88877 
3-98599 
4.08504) 
4.18778 
4129247 

4039978 
4.50978 
4.62252 
4.73809 
4.85654 
4:97795 
5.10240 

5.22996 
5.360718 

3:49473 
5.63210 

5+77290 
5691722 
6006535 
6.21678 
6.37220 

6.53151     459423, 

1262236 
13.0792 

13.9948 
14.9744 
16.0226 
173442 

18,3443 
19:6284 
21.0024) 
22.4726) 

24,0457 
25.7289 

27-5290 
29.4579 
31.5190 

33°7253 
30.0861 
38.612) 
41,3166] 
44.2070 

479015 
50.6126 
54-1555 
57-9464 
62.0026 
66.34.28 
70.9868 

75-9559 
81.2728 
86.9619 

93-0492 
99.5627 
106.532 
113.989 
121,968 

130:506) 
139-641 
149.416 
159.876 
171.067   | 6.69480 183.042 

17.2456 
18.6252 
2௦,1192 
2107245 

23.4624 
2563394 
27.3066 

2955559 
31-9204 
34-4740 
37-2320 
4062105 
43-4274 
46.9016 
50.6537 
54-7000 

5910825 
3.809% 
68.9138 

74.4269 
80.3811 
86.8116 

93-7565 
101.257 
109.357 
118.106 

127-554 
137°759 
148. 779 
160.682 

173.536 
187-419 
202.413 
218.606 

236.004 
[254.982 

275-331 
2970411 
321.204 

346.900 
374.652   

24,2538 
26.4366) 
28.815¢ 

31.4094 
34.2362 
தமம் 
40-6761 
44 +3309 
148.3272 

52.6767 

57-4176 
62.5852 
68,2170 

31.0496 
88.3445 
96.2951 
104.961 
114,408 
124.705 

135-928 
148-162 
161.496 
176.031 
191.874) 
209.142 
227.965 
248.482 
270.845 
2950222 
321-792 

359753 
382,321 

41678௦ 
454-235; 
495-137, 

539-677 
588.248 
641.199) 
698.898 

761-798   

74-3575) 

1© percent, 

34-0039 
37-4043 
4101447 
492502 
49.7851 
54-7636 

| 60.2400 
66.2640 

72-8904 
80.1795 
88.1974 
97-0172 
106.718 
117.390 
129.129 
142.042 

156.247 
171.873 

| 189.059 

207-965 
228,761 

251.637 
276.801 
304.481 

334-929 
368.422 
405.265 

445-791 
4901370 
539-407 
$93:348 
652.683 

717-951 
729-746 
868.721 

955-593 
109715 
1196,26 
1271.89   "1399.08 
1538.99 |  
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TABLE LX continued. 
  

  

2 percent. 

14-0861 £ 

4677984 
487543 
4.97294) 
§-07240 

15-1 7385 
கபில் 
238264 

549053) 
5900034 

5671235 
5.82660 

5-94313 

6.18323 
6.30690) 

6.43303 
+5 0109} 

6.69293 
6.82679) 
6.96332 

ததத   ர 24404 
6.௦6199. 

2% per cent.|7 percent, § percent-19 percent. 1௦. per cent,|   
1295-85 4 
209.504 
224.234 
2392932 
256,725 
274.696 

203.025 
314.500 
336.515 
360.071 
385.276 
472245 
4412102 

6.862 17} 

சமலக 
7.20956 
738980 

757455 
7-78391 
795801 
8.15696 
8.36088 
8.56991 
8.78415 
9:00376 
9.22885) 

94595 71471-9809 
9:69606)505.018 

9388 ட்ப 
10, 1869)578.19 
19,4416)618,669 
6 2020451576 
1௦,0702708.314 

1121247579 
11.5255 810.949 
ge 8h57 hore 

  

  

  

404.625 |8 30.360 
430-995 1905-093 
473-9541986.551 
509-711 {1075-34 
550-488 |1172.12 

594-527 {1277-01 
642.089 |1 392-59 
693-495 8517-95. 
748:933/165454 
808.847 180345 

873-555 |1965-76 
943-439 |2142.08 
£018.91 |2335.52 
1100,4212545.72 
1188.46)2774.83 

1283:531362457 
1386.22|3290.78 

1407-12 3593-4 
1616.89 55 

1746.24 14269.43 
1835 .94.1465 3.68 
2036.81 /5072.51       7199-76 (5529104 

1092.89 
1862.18) 

2048.40 
2253.24 

ON 
272 +42 

2999.00| 
|. 3298.96 
3028.86) 

3991275) 
4390.92 
4830.02 

2-0 
5344-32 
6428.75 

7971-63 
7778-79} 
8556.67 

9412634 
1035 3.58 
11388.93 
12527.82 
137864 

  

ABLE 

  

 



ர் 

7. 

Shewing the Sum to which an dnnzity of 17, will 
ட் 3 9, and to per cent. 

» In any Number of Years 
being. a Supplement to 

“increafe at 2, 22; 7,8 
Compound Intereft 
not exceeding 100; 

ரி இடம நல 

கருர் ரர 

Table 1Vuip. 28. 
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  {Years |2per cent, 

1’ |t.09600 
v2 12402000, 

3 |3 05040 
4 [4.12260 

i 532040; 
6.30812 

7 17-43428 
8 |3-58296 

9 |9-75462 
10 
Ty 42.1687 
12°143.4120 

14 115.9739 
"5: 17-4934 

| 16 118.6392 
17 |20.0120 
18 |21.4123 
19 |22.8405 

95 1242073 

22 |27.2989 
23 128.8449 
24 [30.4218 
25 |32.0302 

2h 55-5709 

27 135-3243 
28 87,0512 

“29 |38.7g22 
| 30 |40.5680 

31 142.379) 
32 44:2276 

33. (46-11     36 1.093 

10.9497), 

21 125.7833) 

34 148.0338 
35 |49-9944).5.4.9282 

piper cents 7Tper cent 
—   

1.00020 
2:62569] 

3+07562) 
4015251 
5.25032 

6.38773 
754743 
8.7361 

மயி 
11.2033) 
12.4834) 

13:7955 
13 14.6803) 15.1404 

16.5189 

பிலம் 
19-3802) 
20.8647 
22.3853 

23.9460 
25.5440 
2721932 
28.8628 

30-5844 
33490 
33:1577 
36.0117 
37-9120 

39-8598 
44.8562 

43.9027) 

46.0002 
48.1502 

௮220-4 
52-5928   752004 

1.00000 
2.97000 

3:24 490 
4-43994 
3:75073 
ah 15329 
8.65402) 
10.2598 

21-9779 
13.8164) 

15.7835 
17.8884! 

20.1405) 
220504 

#521290 
27.8880 
30 8402 

339995 
37-3789 
49-9954 
44-8655 

49-0057 

53.4301 
58.1766 

153.2490 
pt 6704 
7-4-4838 
89.6976 

87-3465 
94.4507] 

102.073 
170.218 
[118933 
128258 
438.236 

145018 

  
Vow. Il. Part I. 

Sper Cent: |gper Cent, 16 per cent, 
1.90600 
2.05000 
3.24640 
4.50012 

986060. 

7-33592 
8i92280 
16,6366 
124375 
44806 

16.6454 
98.9771 

21,4952 
24,2549 
27-3521 
50.3242 

337552 
374552 
414462 
197019 
50-4229 

35°4567 
60.8032 

96.7647 
7aHOS9 
9 9544 
87.3507 
95-3386 
103.955 

(112. 283. 

123345 
134-213 
459006 
158.026 
1723310 

1874102 

Q 
  

160020 

2.09000) 

13227810 

457312 
5-98471 
7752333 
9.20043 
110284] 
13.0210] 
(5.1929 
27.5602, 
20.147) 

22.9533 
260191 

298600 
33.0033} 
38-9737 
41.3013 
46.0184 
5 1.460% 

36-7645 
62.8732 

69-5319) 
75.7893 
84.7008 

933239 
22 
112.968 

124.135 
136.307 

149-575 
164.036 
179.800) 

190.982) 
(4   

1௦0௦௦௦ 
210000. 
ag 008 

| 4.64100 
6.10510 
7:71561 
9:48 717 
11,4358 

1355794 
159374 
18.5311 
21,3842 
24,5227 

, 279749 
317724 
39:94097 
4045447 
45-5991 

$ 1௦160௦. 

| $7:2750. 
64,0025) 
Die 52275 
29-5450 
58.4973 

98.3470 
105,181 
121.009 

134-209 
148.630 

164.454 
181.943, 
203.1377 
222.251 

245.470 |, 
271.024     236,824 209-126
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-T ABLE LX, continued. 

  

Years 

37 
38 

2 percent, 

54 0342 
56.1149 
58.2372 
60,4019 
62616௦ 
54.8622 

671594] 
69.5026 
74.8927 

7423395 
76.8178 

79-3535 
31.9495 
8455794 
87,2709 
900164 
023167 
90673௦ 

98.5865 
101,558 
104.589 
107.681 
110.834 
114.055 
1172332 
120.679 
॥ 24.092 

127-574 
131.126 

134-748 
138.443 
142.212 
146.056 

149-977 
153-977 
158.057 
162.218 
166.462 

170701 
179207 
179-711   

2A per cent, a 
7per cent | Sper cent. gper cent.|19 per cent, 
  

160.337 
172.561 

59-7339 
62.2272 
64.7829 
67-4025 
70.0876) 
72.8398 
75-6608 

1993635 

  
84.55401306.751 

-131-6961759 304 

159-118]1146.75 

202.606]1980.59 

214.888}2269.65 
221.26¢|2429.53   

185.040 

214.609 
230.632 

247-776 
78.5523|266.120 
81.5161/285.749 

87.6675|329.224 

90-85951353.279 
94-15 101373.998 
97:4843 $96.028 
1௦௦.9211435:085 

104-44 414672504 
108.055}501.230) 
111 7561637316 
219 4$0]979:028 

119:439617.243 
123-4251661.450 
127+511|708.752 

135-991)343-5 20 
140,391|871.466 

| 144 9011933-469 
149-5 231999:812 
154,a61/1070.79 

164.096|1228.02 
169.19811314.99 
174. 4281408203 

179-789|1507-60 
185.284]1614.13 
190.916)1728.12 
196.689]1850.09 

208.671]2420.24| 

2270792|2000.6¢' 

  

203.070 
220.315 
238.941 
259-056 
280.781 

304-243 
329-583 

386.505 
418.426 

490.132 
930.342 

620.671 
671.325 
726.031 

917-837 

1159-45 
1253.21 

1354247 

2156.71 

3174.78 
3429.76 

4002.55 
4323-70   

350.949 

452.900 

573779 

785-014) 
848.923 

992.264 
1072.64 

1463.82 
1581.93 

1709.48 
847.24) 
1996.02 

2330325 
2517.66) 
2720.08 
2938.68 

3705-14 

4670.66 

258-375 
282.629 
309.066 
337-882 

369-291)487.851 
403-528)5 37-636 
440-845]592.400 
4810521 652.640 | 

364.043 
401.447 

(442-992   

$74:1861701:70! 
(626862 see 
684.280)960.172 

746.865 (057.18 
315-08 3}1 163.90 

889 44171281.29 
197 O-49°| 1410.42 
1105.8-.83)15 52.47 
1155-13)1708.71 
1260,09|1880.59 
11374.§012069.65 
11499.20|2277.61 
1635.13|2506.37 
1783.2912758.01 

1944 79]3034-81 
(5 333929 

2521.8414042.65 

2908:2₹)4893.70. 

  

3$64:351:923-48 
3886.1416-16,83 

4619-22|7887.46 
§035:95|8677.21 

5490.1819545.93 
§985-3C}10501.53 
6524 98 1552.68 
7113.23 12708 95   
8453-32115 379.93 

  

9269-8587 18,004 | 

2749 8:14447:91 | 

4236.99|7169.51 | 

330:039 | - 

் 

2312 6901367425 | 

7754-42 13980 8}  
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TABLE LXI. continued. 
  ‘years 

79 
80 
81 
82 

83 
84 

8 
86 

87 
88 

89 
9௦ 
91 

02 

1.93 

  

2 per cent, 2&3 percent.) 7 percent, /$ percent «(9 Percent. (10 percent 
  

184.305 
188.992 

nS Td 

203-620 
208.692 
213.866 

5 219-143 
224.526 
230.017 
235.617 
241.330 
247.156 

2537009   259-161 
205-345 
271.651 

284.646 
291-339 
298.166 

305-129   312232 

248.382 

198.647] 255-592 
262.982 
270-556 
278.320 
296.278 

302.796 
311-366 
320.150 

329-1543 
338-383 
347-842 
357-538 
367-477 

278.084) 377.664 
388.105 
398.808 

409.778 
421.023 

432-548   

234.486 2783.64 

241.348/2979.49 
3189.06 

dee see 
3053-22 

3929-95 
4184.65|8013 61 

4478-57 
20434-35419 32011 

5129-59 
54.89.66] 10906.9 
5874.93] 1780.4 |23796.5 |48290.20 
6287.18|12723.9 
67 28.2813742.8 
7200.2614843.2 
7705-28[1603. 7 
8245.65|17315-2 
8823.85|18701.5/39916.6 1855 56.76 

20198.6|43510.1 194113.43 
21815.5|47427-0]103525.8 

235617 61696 41113879.3 
294477 [9635011125 268.2 

12381.6'27484.5 

9442-52 
IO1O4.5 

10812.8 
11570-7     

5045-3119215.12 |16918.92 
5449-94.|10045.4|18611.82 
§886:93)/10950.5 \204.74.00 
6398. 89 11937.1122722.4௦ 
6868.60)13012.4|24775.64 
74.19:08 |14184.5 |27254.20 

8655.70|16854.8 |32979.69 
9349-16 |18372.7 |36278.65 
10098.0|20027.2 |39907.52 

15462.2 |29980.62 

21830.7 |43899.27 

25939-1 |§3120.22 

28274:7 58433 26 
32820.4 [642747 

33595-2 |70706.33 
36619.8177777-96   61422. 6[137706.1   
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THE four Jef Tables are to be con- 

fidered as continuations of the four frft Ta- 

"bles; “and they have been added to this col+ 

lection, partly becaufe it will be found fome-- 

times neceflary to determine the values and-, 

‘amounts of furs and-annuities at the Aigher 

|and fewer rates cf intereft fpecified inthems 

“but chrefy becaufe they “furnifh with the ” 

means of determining eafily thefe values and 

amounts for the moft common 4a//-yearly as 
‘well.as yearly rates of intereftt; Mr. SMART, 

in‘his very ufeful and comprehenfive "Fables, 

having given thefe ba/f-yearly values’ and 

amounts improperly. 59 

| It is very obvious, that the amount at 
any given’ yearly intereft of any given an- 

‘nuity payable Aa/f-yearly, is the fame with 
the amount of Aa/f that annuity at 4a/f the 
intereft, and payable a double number’ of 
‘times. ~ ‘Fhe amount, for inftance, at 4 per 
cent. of an annuity of 10/. payable yearly 
for 30 years, is, by Table IV. p. 28, 
L. 560.849. 

If it is payable balf-yearly, its amount 
will be the fame with the amount at 2 per 
cenf, of an annuity of 5/. payable for.60 
years, which, by Table LXI. is /. 570.257. 

In like manner; the amount at 5 per 

cent. of an annuity of 502 for 40 years, 

payable Aalf-yearly, is the fame with the 

amount at 22 per. cent. of an annuity ௦2 
for 
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for 80 years, which, by,Table LXI. appears 
க் ம் ee 567. The amountatis per cené. 
of the fame annuity; payable yearly, appears 
by Table 1V.sto be 6039-588. 4 ப ட் | 

. Farther. “The: amount of vol. principal 
put out to yearly intereft at, 4 per cent. and 
forborne for 30 years, is (by Table III.-p. 25) 

* d. 32.433. But if itis put out to 4 per cent. 
half-ycarly imtereft, its amount swill- be the 
fame with the amount of the fame prin- 
cipal, bearing Aa/f the intereft in-double the 
times; that is; it will} in the prefent inftance, 
-be the-fame with the amount of 10/, bear- 
ang 2. per cent. intereft in 60 years, which, 
by the laft Table but -one, appears to’ be 
£232.80. 110 பதறிக் பர 

Thefe amounts can: be thus determined 
from thefe Tables only, when the term for 
which they are wanted does not exceed 50 
years, or 100 half years. 

In order to find them for any longer 
term, the following method muft be taken : 

« If the amount -required is thé amount 
not of an aznuity, but of a fum—find firft 

«* the Sa/f-yearly amount for $0-years; after 
‘ which find the 4a//-yearly, amount of that 

«* amount for the remainder of the term, and 
*¢ this Jaft will be the amount defired.” 

EXAMPLE, 

let the amount be required, at 4 per ceut. 
of 1o/. in 80 years, fuppofing the intereft 

payable balf-yearly. 
; ட 3 இ? ; ஆறும்,
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Anf. The amount in 50 years, deter- 

‘mined in the manner juft defcribed, is 
72.446; and the amount of 72.446 in’ 30 

- years, determined in the fame way, is 
‘1.237.676, which is the amount required. 

This amount, fuppofing the intereft pay- 
able yearly, is /.230.049- 

But if the amount required is the amount : 
of an-annuity improved at any given rate 

of compound intereft payable al//-yearly, 
“it will be neceffary, after finding the fum 
which is the amount for 50 years, to find 
the yearly intereft that fum will carry at the 
given rate ; and the amount for the remainder 
of the term, of this intereft increafed by the 
annuity, added to the amount for 50 years, 
will be the amount required. | 

s 

EXAMPLE. 

Let the amount be required, at 4 per cent. 
of 10/. per ann. in 80 years, fuppofing the 
annuity payable Aa/f-yearly. 

Anf. The amount in 50 years (being the 
fame with the amount of 5/. per anni in 100 
‘years, at 2 per cent.) is, by Table LVI. 
7.1561.116.———The yearly intereft of 
7.1561.116, at 4 percent. is 162.446, which 
increafed by 10/. makes /.72.446; and the 
amount of /.72.446 per ann. payable ‘half- 
yearlY in 30 years (or of /,36.223 in 60 half 

> i a years) 
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நூல 19 -& 462096, which added. to 
/.1561.116, makes /.6182.076 the amount 
required. 

This amount, fuppofine the annuity pay- 
able yearly, is /. ரகர ee 

N. B. Thefe amounts for any given term 
and rate of intereft are the fame with the 

- debts bearing that intereft, which will be 
gradually funk in that term by any given 
annuity appropriated to the redemption of the 
debt.—It appears, therefore, from the laft 
example, that a finking fund of a million 
per ann. never divérted, would pay off, in 82 
years, a public debt of 598 millions, bearing 
4 per cent. intereft, fuppofing it applied to 
that purpofe yearly; but that if applied da/f- 
yearly, it would pay off, in the fame time, 
a debt of 618 millions. Seep. 34. 

Thefe examples fhew the method of find- 
ing, by the preceding Tables, the values at 
any rate of intereft of annuities payable for 
any given terms, fuppofing them payable 
balf-yearly; and likewife the values of any 

fums payable at the end of any terms, fup- 

pofing a 4alf-yearly inftead of an yearly dif- 
count allowed. But in fuch cafes, thefe 
Tables: will be of no ufe, if the terms ex~ 
ceed 56 years, or 100 4a/f-years; and it 
will be necefflary to have recourfe to the 
theorems at the beginning of the third of 
the following Additional Effays, by which, 
with the help of logarithms, it is eafy, in 

Q4 ம் all
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all cafes, ‘to compute the difference betwee 

the values of annuities (including 4/fe-an-\ 

nuities) as they aré payable yearly, half~: 
yearly, or quarterly. ் | 

With refpea to life-annuities, it may be 

proper to obferve here particularly,” that 

their values deduced from the: complements, 

that is, from twice the expectatsons according 

to any given table of mortality (by the rules 

in p. 170, and p. 172); and payable da/— 

. yearly or guarterly, is the fame with the 
values of half or a. quarter the annuities 

at half or a guarter the yearly intereft, de- 
duced (by the fame rules) from double or 
quadruple the complements 5 and that the 
difference between the yearly values and 
thefe Aal/f-yearly or quarterly values’ added: 
to the true yearly values according to the 
fame table of mortality, will give, with almoft 
perfect correétnefs, the Aal/-yearly or guarsi 
zerly values according to that table. 

ExaAMPLE. 

Let the diférent values be required! of an 
annuity on a fingle life aged’ 60) atcording® 
as it is payable Sa/f-yearly or quarterly, reck- 
oning intereft at 4 per cent. and the proba- 
bilities of the duration of life, as they are in 
Table XLU. p. 150. he 

; Anf,
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Anf. The complement (that is, twice the 

expectation) by Table XLI. of a life aged co 
is 36-92.——The value of an annuity pay~ 
able yearly on a life at this age deduced at 
4 per cent. from this complement, is by the 
rule in p. 170, 11.533-——The value de- 
duced from double this complement (that is, 
of a lifewhofe complement is fuppofed 73.94) 
at 2 per cent. is 23.466 (a), the half of 

வகர ப which 

(2) In computing in this cafe, by the rule here re- 
ferred to, it is necefflary to find the value at 2 per cent. 
of an annuity certain payable for 73.84 years. ‘This 
value (by the Virft Theorem in the Third Additional 

I 
faye is. to .— உ By logarithms it is 
BN, el OP X12) 73.84 me 

vealy to find that y/52)73-84 is 4.3154; and, confe- 
quently, that this expreflion is 38.416, which multiplied, 
according to the rule in p. 170, by 51 (the perpetuity 
increafed by unity), and the product divided by 73.84 
will! give 36.533) which quotient fubtracted from 50, 
(the perpetuity) leaves 23.466. 

Inlike manner; the value, by the fame theorem, at 
*t per cent. for ah annuity certain for a number of years 
equal to four times the complement (that is, to 147.68 

: ல் 7 

i 47 which is equal to 
soux 107) 14788 2 8 

6,094; and the produét of 76.994 into 101, divided 
ட. gives ட which, “Tabtradted from 100, 
leaves 47.345, the quarter of which is 11.836. 

' _ It is neceflary to add here, that in computing the 
yearly value of any life-aninuity from the expectation by 

‘the rule in p. 170, the value of an annuity certain for ~ 
anumber of years equal to twice the expectation (or the 
complement) may be always taken from Table I. p. 21, 

_When the complement is any whole number of years; as I |, 

years) is 100 —
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which is 11.733.—-—The difference is .200. 
And this difference, added to 11.658 (the 
true value by Table XLII. of an annuity 
payable yearly on the fuppofed life), makes 
11.858; which is the true value of the an- 
nuity payable 4a/f-yearly. 

The ன ye es annuity deduced. 
(by the rule in p. 170) from quadruple the 
complement at 1 per cent. ; that is, the value 

at 1 per cent. of a life whofe complement 
is fuppofed to be 147.68 years, is 47.345, 
the quarter of which is 11.836. The dif- 
ference between this value and 11.533 is 
-303, which added as before to11.658, makes 
11.961, the true value of the annuity pay- 
able quarterly. ள் 

‘In the fame way the values are to be com- 
puted (by the fecond rule in p. 172) of an-» 
nuities payable a/f-yearly or quarterly on any 
two joint lives. 

alfo, that when it is not any whole number of years, it 
may be taken for the correfpondent arithmetical mean 
between the two neareft yearly values in the Table. * 
Thus; in the example given above, the value at 4 per 
cent. of an annuity certain for 36 years, by Table IL 
ற. 21, is 18.908. The value for 37 years is 19.142. 
The difference is .2345 and this difference multiplied by 
-92 (the fractional part of the complement) and added 
to the leaft of thefe two values, gives 19.123 for the 
value of an annuity certain for 36.92 years. 

The exact value by the firft Theorem is 25 — 
I 

104 X 1.04 36.92 en 
with the tormer value 

» which is equal to 19.123, and the fame 

If! 
\
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If the annuity is a life-annuity (2) {e- 

cured on land, the value is to be computed 
by the directions in the Third Additional . 
Efflay.———If fuch an annuity is pay- 
able half-yearly, as is moft common, its 
value, in the prefent inftance, will be 11.8 58 
(the half-yearly value juft determined) in- 
creafed by the quotient of 19.206 (the value 
of an annuity ceftain and payable ச்சர வரர 
for a number of 4a/f'years, equal to four times 
the expectation, or twice the complement; that 
is, 73-84) divided by four times the com- 
plement. This quotient is .130; and the 
value, therefore, is 11.989. 

The following comparifon will thew, in 
fome meafure, what additions fhould be 

_made, at all ages, to the yearly values of 
life-annuities, on,account of thefe different 
modes of payment. 

(a) It fhould be remembered, that all the values of 
life-annuities in the preceding Tables fuppofe that, when 
the annuitant dies, nothing can beclaimed for the time 

’ that has paft fince the laft payment became due. If a 
payment proportioned to that time may be claimeds 
thatis, if the annuity is payable to the Jaft moment of 
life, it is called an annuity fecured on land. 

TABLE
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எதா 81. ஐ. [ரக 
Shewing the Additions to the Values of Lifes 

» Annuities on account’ of their ‘being payable’ 
balf-yearly, or quarterly, or half-yearly and fecured 
on Land. rei ot 4 ih 

Intereft 4 per cent. 
fo Yearly Half {Excess| ' Excess{[Value {ecu-|Excess 

value by |yearly: va-| above. Quarterly} above |jred-byland} above 
lite. Age} ‘Table lue, நிவ] || மவ, நி yearly flandpayable} yearly 

XLII. value. value. |{half-yeatly.) value, 

10|18.891|19.018| .127||19-089] .19 8] 19.085) .194 
20|17-603|1'7.746| .143}|L 7-819) -216) 17.824] .221 
30|1 6.006]16.168] .162]16.249] .243] 16.259] 253 
40] 4.03411 4.216] .182)|14.307) -2°73]] 14-324] 290) 
SO|ET-65 811.858] .200]11-g61| -300} 11L 989] -337] 
60} 8.789] 9.014] -225}| 9-119] 3301 9-170) .381 
70} 6.783) 6019 236] 6136 353, 6.204] .421| 

7514-534) 4779) 2960. 4892 3981 4.967! -433 

Intereft 5 per cent 

Ae | 
10|16.169|16.278] -109|16.331| -162! 16.332 .163 
QO} 5.260/£5-383)] L2315.445! -183) 15-447] .187 
30|14.080/14.223] .1431/14.293) .2131 14.299] .219 
4.011 2.5 § 812.720] .162||12.801| .24.3) 12.812) .264 
50|10.634/10.820) .186)/10.914! .280] 10.933} .299 
50) 8.184) 8.403] 279} 8.498) .314] 8.44) .360 
70} 5-494) 5-719] -225)) 5-835) 341] 5.891) -397 
751 4-345! 4.575] -230]|. 4.692!.347]| 4-762] 417 

  

  

  

                    
Thefe exceffes are the fame from what- 

ever tables of mortality the yearly values are 
deduced. They are alfo nearly the fame 
(fuppofing equal yearly values) whether the 
yearly values are the values of fingle, or of 
joint lives, or of any number of lives. 

யல் A SUPPLE- | 
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consencgnecuaoneenggs 
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SUPPLEMENT, இ 
CONTAINING _ 

Additional Observations on the Du- 
ration of Eluman Life in different 
Situations ;° and on the Population 
of the Kingdom. 

a
e
 

S INCE the firft publication of this work, 
.y I have had the pleafure of reading an 
ingenious’ Memoir on the State of Population 
in the Pais de Vaud, a diftrit of the pro- 
vince of Bern in Switzerland. The author 

> of this memoir is Mr. Muret, the firft mi- 
 nifter at Vevey, a town in that diftri@, and 

fecretary to the Oceconomical Society there. 
It forms:the firft partiof the Bern Obferva- 

E Ay "| ௩ 

(2) This fupplement was an addition to this Treatife 
in the Second and Third Editions of it. .f have in the 

i} prefent Edition added to it a Pof/cripty containing a 
4 Teview of the arguments for and againft the increaling 

Population of ithe. kingdom, wade 
a 2 ; tions 

\  
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tions for the year 1766; and a good abftrag 
of it may be found in the 6gth article of a 
work entitled, De re Ruflica, or the Repof- 
‘tory. It contains an account of many fads , 
which appear to me curious and important; 
and which confirm the obfervations I have 
“made in the Firft and Fourth Effays in the 
Firft Volume of this Treatife.—Some of thefe 
facts I-willhere recite. உ... je 

In the Firk Effay I have afferted, that   there is a much greater difference between 
the probabilities of the duration of life in 
great towns and in county parifbes, than is 
commonly fufpected ; and, as one proof of 
this, I have obferved, that though in London | 
the greateft part of the natives die under three 
years of age, in the country the greater part | 
live to marry. Mr. Muret’s Obfervations 
and Tables give a diftinét demonftration of 

_ this, by fhewing, that in the province of 
Vaud, the greater part of the inhabitants live | 
many years beyond the age of maturity.— | 
But to bea little more explicit. ட்ப 

_ The diftri@ of Vaud, in Switzerland, con- 
tains 112,951 inhabitants of all ages; 255778 
Jamilies; 38,328 married perfons: and the 
annual medium of iths, for 10 years before | 
1766, had been 31 5s 3 40h weddings, 808; of | 
deaths, 2504.——lIt appears, therefore, that | 
the married are very nearly a ¢hird part of 
the inhabitants, that the number of perfons 
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SUPPLEMENT. age 
to a family is 44; and that one in 45 of the 
inhabitants die annually. It may be further 
learnt (by dividing half the number of the 
married by the annual medium of weddings), 
that the expecfation of marriage in this country 
is 23 years and 2; and (from the propor- 
tions of the births, weddings, and deaths) (2) 

‘that the greater part of thofe who are born 
live to marry. »But of this fat there is, I 
have juft intimated, a more particular and 

_diftinct proofi—From a Table given by 
Mr. Muret, of the rate of human mortality 
in this country (derived from regifters kept 
in 43 parifhes, of the ages at which the in- 
habitants die), it appears, that one half of 

all that are born live beyond 41 years of 
age.—The examination of this Table will, 

‘undoubtedly, bea gratification to the reader; 
and, therefore, I have chofen to make it a 
part of thefe additions. See p. 259. Ihave 
alfo given a Table which I have formed from 
a regifter in Sufimilch’s works, of the ages 
at which the inhabitants of a country parifh 
in BRanpENBURGH died, during 50 years, 
ended at 1759.—And I have further thought’ 
proper to add, as contrafts to thefe Tables, 
two Tables exhibiting the probabilities of 
life at Vienna and Berzin. See p. 260, 
261, and 262. Ae 
The following obfervations concerning » 

' thefe Tables fhould be attended to. 

(a) See the note, p. 264, &c. Vol. I, 

The
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The Table for the country of Va up, though 

tt gives the probabilities of life in its firft 
ftaces very high; and, at fome ages, more 

' than double to the probabilities of life m « 
great cities; yet, certainly, gives them too 

low. For, firft, it has juft appeared, that in 
this country the births exceed confiderably 
the deaths. The emigrations, likewife, from 
it/are very numerous, as will be prefentl 

-obferved: And the neceffary effect of ஸ்ஸ் 
two caufes is, to make the regifters give the 
number of deaths in the firft ftages of life 
too great in comparifon of the deaths in the 
laft ftages. A Table formed from fuch re- 
gifters muft give the probabilities of life too 
low, according to the obfervations in the 
Fourth Effay; and, in the introduction to the. 
preceding Collection of ‘Tables. — 

After 40, the probabilities of living in 
this country decreafé very faft; and, after 
65, they appear to be rather lower than is 
common. Mr. Muret has taken notice of 
this fact, and afcribes it to the particular pre- 
valency of drunkennefs in his country. He 
had, he fays, once the curiofity to examine 
the regifter of deaths in’ one town, and to 
mark thofe whofe deaths might be imputed to 
-drunkennefs ; and ‘he found tke number' fo 
great, as to incline him to believe, that hard 
drinking kills more of mankind, than pleu- 
rifies and fevers, and all the moft malignant 

_ diftempers. 
iy | 

t  



SUPPLEMENT. 
The former of thefe obfervations is ap- 

plicable to the ‘Table for the country parifh 
in Brandenburgh; for it appears from Su/~ 
milch’s account (a), that the births there ex. 
ceed the deaths more than in the country of 
VavuD; nor is it to be imagined, that there 
are not likewife many emigrations from it, 
particularly, to Berzin and the King of 
Pruffia’s armies. ' 

From the Tables for Virnw a and Lonpon, 
compared with the Table for BERLIN, it 
appears, that the laft of thefe towns, though 
much the fmalleft, has at fome ages even a 
worfe effect on the duration of life, than 
either of the former: And the reafon, per- 
haps, may be, that the inhabitants there are 
much more crowded together. See p. 295, 
Vol. I. Between the ages of 30 and 35, and 
alfo between 42 and 52, there is an irrea 

gularity in the Beriin Table, which, அரா 
probably, would not have appeared in it; had 
it been formed from the bills for a longer 
term of years. " 

From the age of 25 to 4s, VIENNA ap- 
pears, in the Tables, to be lefs unfavourable 
to life than Lonpon ; but it cannot be de- 
pended upon that this is the truth, for the 
Vienna Table may give the probabilities of 
living at thefe ages higher, only becaufe the 

357 

1601ப10$9 1000. (116 00ய0 607 00176 (௦ 16 [840 - 

(a) See the remarks on the Table in p- 207 in the pre- 
ceding colle@tion. ் 

Vou. Il. Part I. R et



298 SUPPLEMENT. 
or in greater numbers, after 30 and 40, than 
in Lonpon. A like effec would alfo arife 
from a greater number of migrations in old 
age from Lonpon than from VIENNA. 

In forming the Tables for Vienna and 
Berwin, I have applied the correction ex- 

plained in the Fourth Effay, and demonftrated_ 
there to be neceffary; and, in making this 
correction, I have fuppofed, agreeably to the 
roportion of the births to the burials, that 

a fifth of all who die in thefe cities, are per- 
fons who removed to them at 20 years of 
age.—Notwithftanding this correction, the 
Table for Bertin gives the probabilities of 
life between 10 and 20 fo high, and in fuch 
difproportion to the probabilities of ‘life 
immediately after 20, as to exceed all the 
bounds of credibility. The true reafon of 
this may be learnt from what has been faid 
in p: 295, Vol. I. of the rapid increafe of 
BERLIN. 

TABLE



SUPPLEMENT. ழு 
மட்ட நம் எ 2. 

Shewing the Probabilities of Life in the Diftri@ of Vaup, 
SwiTZERLAND, formed from the Regilters of 43 Pa- 
rifhes, given by Mr. AZuret, in the Firft Part of the - 
Brrw Memoirs for the Year 1766. 
  

        

  

    
  

      

| Age. (Living) Deer: Age. | Living | Decr. || Age. Living Decr, 
2 ஓ [1௦3௦ 189 3: 548 5 62 200 | 2. 

1 | 8111 46 22: (555 5 63 |.274| 12 
2 | 7664 2௦ 33 | 548] 4 64. | 262] 12 
3. | 735) 2௦ 2422] 5 னை 

“4 1 715] 14 |} ——|——|——|] 55 | 250] 14 — | — | | 26 539 6 66 286 | 16 
உ (7௦ 13 |. 364 25 6 67 | 220] 18 
6 | 588) ¥: | 37 527 7 68 zoz | 18 

- சீ[-622 140 :58 1௯ 7 69 184 | :6 
8 | 067 8. || 29-12 | ணை ஊட ஊனு 
உழு வ —— அ 211188 (6 

— |— 14௦ 505 6 71 7:31 13 
10 | 653] 5 |) 41 | scol 6 22. (நா 
11 [6481-9 121 ஐ 6 75. |. 129] 15 

121 5431 4 | 43 | 488} 6 |) 74 | 119] 10 
13 639] 4 |) 44 | 482] 6 |) —|—— |—— 
14 | 635 4 | ——|—= ஊன 75 1091 11 

S| pe ௮ AO உ சனக வி் 
ரர (6311-5 | 4581-9) £ |,77 | 85] 14 
16 | 626) 4 |) 47-| 461} ro || 78 படி 
172 |-622| 4 || 48 | 451] to |) rg | 58] ve 
18 | 618} 4 OTe pt | eNO Oar oe 
19 1 6141 4 || ——|—— | அமி 89 46 | 10 
—— | — | —|! 50 } 431] 9 |] 81 | 36] 7 
2௦ 61௦01) 4 51 | 422 8 82 | 29 5 
zi | 606) 4 || 52 | 414) 8 83 24) 4 
22 | 602 $ $3 14661) 9 84 ல [4 
2 (6920 5 54 | 397 மிறனா. அ al Teas 
2௩291 ॥ - அ ச பயனர் 2 
| || நனை Bs 388 Ir 86 14 3 

25 587| 5 56 377 | 13 கீர 1 2 

26 | s82| 5 || 57 | 364) 16 |) 88 ௮ 2 
22 ॥ 9721-5 5 338) 47 89 7 2 
28 | 572) 5 222 (2-௮ (ண | eee 
291 5671 4 === | 99 ட 

——|— | 60.) 314 | 16 
3௦ 563 5 61 299 23                       

  

(a) All the Bills, from which this and the following Tables are fone : 
give the numbers dying under 1 as well as under 2 years; and, ae 6 
numbers dying under 1 are included, in the country parifh in Brandenburg 
and at Berlin, all the ftill-borns, All the bills allo give the numbers dying 

ta every period of five years. 
R2



260 SU PP be Mele NTr, 
கடக 11]. 

Shewing the Probabilities of Life in a Country Parifh ix 
BRaNDENBURGH, formed from the Bills for 50 Years, 
from 1710 to 1759, as. given by Mr. purer! in 
his Gottliche Ordnung, p. 43- 
  

  

  

            

  

  

  

  

  

  

  

        
  

Age. { Lwing.| Decr. ॥ Age. Living. Decr.| Age. Living. | Decr, 

் ௦116௦01226 || 31} 482] § || 62] 260} 12 

1} 775} 57 224771 5 || 63] 248) 12 
2) 748} 31 | 33} 472| 5§ ||_64} 236] 12 
3| 687| 23 _34| 467) 5 65) 224) 11 

_அ 664122 (914621 6 |) 66] 213] 1 
6| 642) 20 |) 36) 456] 6 || 67) 202) 12 
6] 622] 15 | 37) 450] 6 | 68) 190) 12 | 
4} 607| 12 || 38] 4441 6 || 6o] 178] 12 | 

8} 595] 10 | 39) 438)° 6 | 70) 166} 13} 
= 9/585]_8 | go} 432) 81 71 153) 15 

1௦ 5771 7 [41௧27 5 || 72) 138) 16 
[15721 6(224221 5 ம 73] 122 15 

12) $64) $ (431447 1 74] 107] 14 | 
1G 559) 5) 4௮2) 644 93] 13 
14) 554) 5 45) 407] 6 76) 80} 12 

15] 549} 5 ||.46| 400) 6 || 77) 68) 9 
16] 544) 5 || 47] 394) 61789 so) 8 f 
171 4391 4 | 48) 388) 7 |) 79) 51|_ 7 
18) 935}; 4 | 49) 38%) 7.1) 80) 44 ௨ 

119) 531) 4° soligzal” 7 || 81| 38! 6 
20] 527) 5 I 5r| 367) 8 || 82) 39) 6 

21} 522} 5 || 52) 359} 8 |} 83) 25) 6 
22) 517} 5 || 53) 35t1 8 |} 84) ary) 5] 
23 SEAS 5 1) 054 24 அ 

24) 507|__5 +) 55) 334] 10 | 86) xr} 3 
25] 502) 4 l|.56] 324) 10. |) 8. 8] 2 
20298 34 சதா ro) ll) S8i as 6) 2 

27| 495} 3 |} $8) 304] t1 |) 89) 1 
28} 492] 3 || $9).293]_12 ॥ oof ~ 3) 11 

| 29 489] - 3 |] Go| 282|-11 gl ௫-1 
301 486| 4 | வெ [92-07  
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TAS Bey ரட்ட 

Shewing the Probabilities of Life at VIENNA, 
formed from the Bills for Ej ght Years, as elven 
by Mr. Susmixcn, in his Gottlche Ordnung, 
Page 32, Tables. 
  

  

(Age. |Living. | Decr. |] Age. | மடிய.       
  

  

  

          
  

        

Liviieg. Decr. Ages Living. Deer) 
0/1495 682 || 31] 364] 6 | 621191 6 
1) 813 107 132 1398] 5 || 63] 133) -4 2) 706} 61.) 331 353] 6 || 64] 116| 4 3} 645) 46 || 34/ 347|_7 | Ge litog| உ FES OO ESSE ies 340) 8 | 66] ior! 8 
§| 566) 30 |] 36) 332] 8 | 641 93] 8 6| 536] 20 37.) 324] 811 8] 7 7| 516] 11 |} -38) 316] 9 91 85 5 

(89 9 | 39) 307) 9 Fol ale 9|498|_ 71 40| 298)" 8 v1] | « 10] -489| 6 || 41] 290) 7 || 72] 60] 5 Tr] 483) 5 | 42] 283) 6 |i 7g] 881 4 12) 478) § 1 43)277| 6 74) 81 4 13] 473) ©] 44] 2717) 7 Wael aq] « (441 467|_ 6) asl 264) 8 | 76) az] 3 15| 461} 6 || 46) 256] «9 I} 77) 37 5 161491 7 147/247) 9 |] 781 321 5 17| 448| © || 48] 238) 9 |) 79) 27] 4 1 18 442 6 149 220 9 80 23 Ss 
19 436 6 50] 220] 8 81 2௦1 2 
1229௦1 5 | st] 212] 7 Ht 82 ig) 2 

2) ௪291 ப 521 200 ம டட 2 221 420] § | 63/198) 7 || 84) 14) 2 23/415] 6 I $4) tor] 7 | 85 l cra 2 24) 409] 6 55) 184) 8 || 86] rol 2 211203 6 || 56] 176) 8 | 87| 8) 2 28 - 6 157] 168| 9 | 88) 6) 2 7 399811 7143581191 8891 41 1 11 2 (0921 51 அணி 9377 ரஷ ரய 5] 1 ட் ட ர ட                        



262 SUPPLEMENT. 
கவு 10. 00 

Shewing the Probabilities of Life at Bertin, formed 
from the Bills for Four Years, from 1752 to 175’, 
given by Mr, Susminc# (a); in his Gottliche Ordnung, 
Vol. II. page 37, Tables, 
  

    

  

  
                            

Age. . Living. Decr. |f Age | Living. Decr. || Age. Living, ¢ Decr. 

o | i427 j5r4 || 33 | 61 | 7/65 | ata | 6 
(9 [15 | 22.34 221 ௦ ச 

2 2 | உ ணன (ன் த 
3 | 691 | 73° || 35 | 347) 8 |) 08 | 921.8 
4 | O18 | 45 I] 3 | 339] 9 || 69] 86] 6 

கணித அடகு. (அ. 12 12- அ க மக 
5 [623 21 38 320] 10 || 70 80 6 
உ 2 (| % 39 | 310 | 10 |] 71 74 6 
2 536 | 13 |}— — || 72 68 6 
8) 523 Gg || 40 | 3co | Jo | 73 62 5 

9 | 514 7 \| 41 | 260 | 9 cll 74 7 ENS, 
அட அட (க்கக் 251 இ கை] க்... | 

12] 502 52 க் |. 222 52 5 
11 | 502 4 || 44 } 266} 7 || 76 47 5 
12 | 498 உ (ச அய 42.) $ 
13 1-4: 4 || 45 | 291.7 | 78 37 5 
14 2921௨7 (4230 252. 29-32. 4 

Sees | ees (மக 245 | a 
15 | 486 4 || 48.1238 | 7 |) 80 28 4 

16 | 482 | § 1 46 | 232} 7} 81 | 241 3 
17 | 477 ணை உ | oe 21 2 
18 | 472 5 50 224 7 83 19 ம் 
10 | 467 6 | 58 217 | 7 || 84 12. |. 2 

We se னை (வி னி Sik 2101 2. |[---7 க் | கை 
2௦ | 461 (2-2 8) || 85 15 2 
zi} 455 6 54 | 195 | 8 86 13 ன் 
52 | 449 | 6 ||—- | —— |——}] 87 1 3: 
23 | 485 7 |} 55 | 187) 8 |} 88 9 2 
24 | 436 8 56 179 8 89 7 I 

எண க அ ப ப னை 
25 | 428 9 58 163 | g || go 6 I 
20 | 421 | 9 || so | 154] 9 || on |: 7] 
27 412 ட ட... சஹ ( 4. I 

28 | 403 | 9 || 60 | 1451 8 jl 93 ட 
29 | 394 9 | 6t | 37) 7 |] 94 Zale 
——{—— |— || 62 130} 6 
3௦ | 385 g || 63 |. 126) 6 
34 376 8 64 118 6 

22 1 308 7 
{@) This writer has alfo given the bills of the parith of St. Peters at 

Beir N, for 24 years; and a Table formed from them, agrees nearly 
with this. 

The
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THESE Tables exhibit, in a ftriking 

light, the difference between the duration of 
human life, in great cities and in the country. 
I will here lay fome of the chief particulars 
of it before the reader, defiring him to take 
with him this confideration, that, for the 

_reafons I have explained, they can be erro- 
neous only by giving the difference much too 
க அமா 
Proportion of Inhabitants dying annually in 

Pais De Country Parifh 
Vaud. in Brandenburg. 

tin 45 | 1 in 45> 

Ages to which half the born live. 
Pais De Country Parith 
Vaud. in Brandenburg. 
— 

41 25 pai ew ae a 2 

Vienna. Berliny 
  

  

“I in ர I in 26} (a) 
  

Vienna. Hee! 
    

  

Proportion of ‘Inhabitants (4) who reach 
80 Years of Age. 

  
          Pais De Country Parifh Vienna Berlin, 

Vaud. in Brandenburg. i: 

ந | ம. யம் 222 I in தர Poin 39 

The 

The numbers Jorn at Bertin, during the 4 years abovemen- 

tioned, were, males, 9219; females, 8743 3 oF 21 to 20, 

The numbers that died under 2 years of age, were, males, 3118 5 

females, 2623; or 7 to 6- 1 

The rumbers that died upwards of 80 years of age, were, 

males, 135; femcle, 215; 0r 5 to 8 - 

The numbers that died between 91 and 105, were, males, 213 

females, 55- i 

(a) See p: 295 Vol. I, This proportion, were there eithe* 

no increafe, or but a flow increafe at Beruin, would probably 

be found to be much the fame with that in Vienna an 

Lonpon. 

(8) It fhould be recolleGed here, that a confiderabl© 

part of thofe who die turned of 80 years of age in great 

4 towns,
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The Probalities of living one Year in 

Odds, | Pais De ea 

  
  

  

  

ம் Vaud. jin Brandenburg, பட | ‘Saale, 

At birth |” 44 to 1 22001 I= to) x 13 10 
Ageiz | 160011 112 tor 84 to 1 123 to 5 

25} 117 tor) 11௦07 66 to x 50 tor 
30] l11tor| 107 tor 56 to x 44 to 1 
40 | 83 tor 78 tor 36101 3210 ர 
5° 4g tor) 5௦0101 27 to 1 3௦ 00.1 

இ; - 2200-1 26 007 10919 7 18.60 1 

ExprcTaTions of Life. 
Pai ountry Parifh |. ,,. 5 

| டார் ப டல Berlin. 

At birth} 37 yrs 32% years 163 yts 18 நா5 

2012 | 445 44 35% 352 
அ 6 352 28% 273 

“gO |, 315 1 255 2 
Bis | 272 28 22% ze 
| 2 erat 207 20% 

45° | 20% வட் Te 18% 
ர பல் 28 16 16% 

$5 | 14 15 ees 14 
60 | 12 Tare 113 122 
  

towns, are emigrants from the country, who came to them 
in full maturity, after efcaping the weaknefS of infancy. 
And that alfo in general’ theie emigrants conitt of the 
more hearty and robuft part of the kingdom. On both 
thefe accounts the number of inhabitants (including alhens 
as well as yatives) attaining old age in great towns ought 
tc be much greater than in the country. In London, 
Vienna, and Berlin, it ought to be nearly dovble; but we 
fee, that, in reality, it is fearcely Aalf. “There are no 
obfervations from which the proportion of natives in great 
towns, who live'to 80, can be deduced with correctnefs, 
except thofe made at Stackhslm ; and thefe prove, that of 
females one im a 100, and of males one in 300, live 
to 8o. See Vol. I. p. 273; and this Volume, p. 13; 
and Table XLIV, p. 158, ; 

  

From
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From this comparifon (a) it appears with 
how much truth great cities have been called - the graves of mankind. It muft alfo con- 

- vince all who will confider it, that, accord- ing to the obfervation at the end of the Fourth Effay in the former Volume, it is by no means ftrictly proper to confider our difeafes 
as the original intention of nature. They 
are, without doubt, in general, our own 
creation. Were there a country, where the 
inhabitants led ives entirely natural and 
virtuous, few of them would die without meafuring out the whole period of prefent 
exiftence allotted them; pain and diftem- 
pers would be unknown among them ; and 
death. would come upon them like a fleep, 
in confequence of no other caufe than. gra- 
dual and unavoidable decay.—Let us then, 
inftead of charging our Maker with our mi- 
feries, learn more to accufe and reproach 
ourfelves. 

= 

The reafons of the baleful influence of 
great towns, as it has been now exhibited, 
are plainly, ie 

(2) A more diftin® and ftriking comparifon of this 
kind may be drawn from the Tables for London and the 
parith of Holy-Crofs; and from the Tables for Stockholm 
and Stwveden at large in the preceding colle¢tion of Tables. 
Sec the Introduction to thefe Tables. 

Firft,
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Firft, The irregular modes of life, the 

luxuries, debaucheries, and pernicious cuf. 

toms, which prevail more in towns than in 

the country. 
Secondly, The foulnefs of the air in towns, 

occafioned by uncleanlinefs, {moak, the per. 

fpiration and breath of the inhabitants, and | 

utrid fteams from drains, church-yards, 

kennels, and common-fewers.—It is, in 

particular, well known that air, fpoiled by 

breathing, is rendered fo noxious, as to kill, 

inftantaneoufly, any animal that is put into 

it. There muft be caufes in nature (@) con- 

tinually operating, which reftore the air after 

being thus {poiled, But in towns it is, PrO= 

bably, confumed fafter than it can be ade- 

quately reftored; and the larger the town is, 

or the more the inhabitants are crowded to- 

gether, the more this inconvenience mutft 

take place. 

(a) A celebrated and excellent philofopher has for 
fome time been employed in enquiring into thefe caufes; 
and, among other curious and important facts, he has dif- 
covered, that one of thefe caufes is the vegetation of 
ants, and the aétion of light upon them. See the Fourth 

and Fifth Volumes of Dr. Prie/fley’s Experiments on Airs 
and an Oration on prefenting him with a prize-medal, 
delivered by Sir Fobn Pringle, Prefident of the Royal 
Society.—See, likewife, Experiments on Vegetables, dif- 

covering the Power of purifying common Air in Sunfbine, &cu 

by Dr. Ingenhoufz, Counfellor of the Court, and Body 
Phyfician to their Imperial and Royal Majefties, F. R.S- 
லே 

But
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But I muft proceed to fome more of Mr, 

Muret’s obfervations. At the end. of the 
Fourth Effay in the former Volume, &c. I 

_ have given an.account of feveral faéts which 

prove the probabilities of life to be higher 
among females than males Agreeably to 
this it appears, that in the diftri@ of Vaup, 
half the females don’t die till the age of 46 
and upwards, though half the ma/es die un- 

‘der 36. This great difference is in fome 
meafure owing to the military and commer- 
cial emigrations among the males; but it 

appears undeniably, that their greater mor- 
tality contributes likewife. to it. The num- 
ber of males who died, for a courfe of years, 
in 39 parifhes of this diftriat, was 8170; 
of females 8167 ; of whom the numbers that 

died under one year of age were 1817 males, 
and 1305 females; and underyo years of age, 
3099 males, and 2.598 females. In the begenning 
of life, therefore, and before any emigrations 
can take place, the rate of mortality among 
males appears to be much greater than among 
females: And this is rendered yet more cer- 
tain, by the account Mr. Murer gives of the 
proportion of the deaths among males and fe- 
males in the fir year of life at Vevey. In 
this town, he acquaints us, that for 20 years 
ending in 1764, there died in the firft month, 
of males 135, to 8g females; and, in the firft 
year, 225 to 162.——To the fame effect it 

ட பய் appears 
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appears, froma Table given by Sufmilch (2), 

that in BERLIN 203 males die in the firft 
month,, and but 168 females; and in the firft 
year, 489 to 395; and alfo, froma Table of , 
S¢ruyck's, that in HoLLaNp, 396 males die 
in the firft year, to 306 females.—What is 
moft of all remarkable is, that thefe accounts 
thew, that both at Vevey and Bertin the 
fill-born males are to the jiill Lorn females, 
as 0 to 21, or nearly in the proportion given 
by the accounts referred to in Vol. I..p. 364. 

The whole number of inhabitants at Vz- 
VEY in 1764, was 2350., Qf thefe 1931 
were females, and only 1419 males. Sixty-. 

fix were widowers, and 200 widows. The 
number of dachelors, above 16 years of age, 
was 5295 and of virgins, above 14 years of 
age, 734. See Mr. Muret’s Tables, p. 124. | 

: r. De Parcreux at Paris, and Mr. War- 
gentin in SweDEN, have obferved, that not 
only women live longer than men, but that 
married women live longer than /ng/e women. 
The regifters examined by Mr. Muret con-- 
firm this; and it appears in fome of them, 
that, of equal numbers of fngle and married 
women between 15 and 25, more of the for 
mer died than of the latter, in the propor-_ 
tion of 2 to 1.. This is a difference fo 
great, that it muft, I fuppofe, have been — 
in fome degree accidental. ‘I'he fact, how- 

_ (4) See Sifmilch?s Gottliche Orduung, Vol. Mi. p. 317, ce 

ever,
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ever, in. general, when underftood with abatements for that part of female life which is moft expofed to the dangers of child- 
bearing, is highly probable; for firft, the women who marry are likely to be a fele& 
body, confifting of the more healthy and 
vigorous part of the fex. And fecondly, it ig reafonable to expect that in this, as well as in all other inftances, the confequences of - following nature muft be favourable, 

The facts recited here, and at.the end 
of the Fourth Effay, prove (a), that there is 
a difference between’ the mortality of males 
and females.—I mutt however obferve, that 
it may be doubted, whether this difference, 
fo unfavourable to males, is natural; and 
the following fats will prove, that I have 
-yeafon for fuch a doubt. 3 

It appears, from feveral regifters in Su/- 
milch’s works, that this difference is much 
lefs in the country parifbes and villages of 
BrRaNDENBuRG, than in the ¢owns: And, 
agreeably to this, it appears likewife, from 
the accounts of the fame curious writer, that 
the number-of males in the country comes 
much nearer to the number of females. 

In 1056 {mall vilagesin BRANDENBURG, 
the males and females, in 1748, were 106,234, 

(a) This is put out of all doubt in the prefent Edi- 
tion of this work, ‘by the Tables in the preceding col- lection, deduced from the Ghefer and Sweden oblerva- tions, - ் 

and.
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and 167,540, or to one another as 106 tg 
ro1+. In twenty {mall towns they were 9544, 
and 10,333; or as rco to 1083. In Berri 
they were, exclufive of the garrifon, 39,116 | 
and 45,938: of as 100 to 1172. 

_ At the time the accounts, mentioned in 
p. 276, Vol. I. were taken of the inhabitants 
in the province of New-Jersey in Ame- 
rica, they were diftinguithed particularly 
into males and females under and above 16, 

In 1738, the number of 
Males under 16 was, 10639. Females 9706 
Males above 16 —— 11631. Females 10725 

: In 1745, thefe numbers were, 
“Males under 16 —— 14523. Females 13754 
‘Males above 16 —— 15087. Females 13704 

The inference from thefe facts is very ob- 
vious. They feem to fhew fufficiently, that 
human life in males is more brittle than in 
females, only in confequence of adventitious 

caufes, or of fome particular debility, that 
takes place in polifhed and luxurious fo- 
cieties, and efpecially in great towns (a). . 

(a) See on this fubje& the remark at the end of 
-Table XLIV. p. 161. 

It will not be amifs to infert here the following at- 
counts of the mortality of /wmmer compared with that 
of winter, that is of the four months, Fue, Fuly, Augu/, 
and September, compared with December, anuary, Fe 
bruary, and March. 

The deaths for 60 years at Vevey in the former 
months, were to the deaths in the latter, as 2140 to 1697; 

or  
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or 5 to 4. (See Mr. Mure?’s Tables, p. 100). In Lone 
pon and at Parts, this proportion is nearly the fame. 
At EprnpurcH, as 4 to3. In 25 country towns and 
parifhes mentioned by Dr. Short (New Obfervations, 
ற. 142) as so to 41.——The fick admitted into the 
Hotel Diew at Paris, for 40 years, from 1724 to 17635 
were, in the former months, 314,8243 in the latter, 
238,522, or.as 4 to 3. See Recherches fur la Population, 
&c. par MM, Meffance, p. 181.——It is remarkable that 
the births alfo in winter to thofe in fummer, are, at 
VeEvEY; as 5 to 4; in Lonpon, as 8 to 7; in the 
country towns and parifhes juft mentioned as 7 to 6. 

  

Annual average of births and deaths in all SwevEN for 13 
years.—See the Memoirs of the Royal Academy of Sciences 
at Stockholm, publifhed af Paris, 1772, p. 20, &c- 

Births © Deaths 
In the four fummer months — 28080 18880 
Tn the four winter months — 31327 20690 
In April and May — — 14078 12274 
In Offober and November . — 14178 8612 

Annual average of births and deaths in Stocxuoim for 
five years. hid. 

Births Deaths 
Summer a 

  

  

ர்... எத்த 205௮ 
. Winter —>» 870° 3139 
Apriland May —— 426 739 
Offaber and November 469 61... 

Whole number of births aed deaths at Gainfborough for 20 
: years ended at ரர...” 

  

; Births Deaths 
Summer —— 7719 590 
‘Winter ௮ 4 81 765 
Apriland May . —— 427 30௦. 
02222 ஊம் November 41௦ 345 

Whole
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Whole number of deaths at WarrincTon in Lancathire, 
Jor tight years ended at 1780. 

Deaths 
Summer — a 692 
Winter —— = 968 
Apyil and May ல ௮ 508 
OGtober and November — — 280 

Whole number of deaths at MANCHESTER for nine years 
ended at 1780. ் 

Births Deaths ; 
    

    

  

Summer 3308 1788 
‘Winter 3608 2427 
April and May 1956 1098 
Oétober and November —-—— 1736 1022 

© 

Whole number of deaths at Eccues near NMancunsrer, 
for frve years ended at 17°79. 

Births Deaths 
Summer     

  

ம 440 Ae) 
‘Winter — — 521 455 
April and May — 314 2.26 
Oéfober and November 212 234 

The deaths at கோளாரு, for the years 1772, 17735 
and 1774, were, in fummer 340; in winter, 478; in 
April and May, 18553 in Odeber and November, 274: 
And they were more numerous in Autumn than Spring, 
only becaufe in one of thefe years the fimall pox carried 
off 96 perfons in Oéfeber and November. 

of  
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Of Poputation; the general Caules which 
promote or obfiruct it; and the prefent State 
of it in ENGLAND compared with its State 
formerly. 

FROM ths proportion of the births te 
the deaths in the diftri&@ of Vaup, as 

mentioned in p. 254, it follows, by the rule 
in the Note, Vol. I. p: 278, that the inha- 
bitants ought to double their own number 
in 120 years. But the fa@ is, that fo many 
migrate into foreign armies and with com- 
mercial views, that their increafe is fcarcely 
fenfible. Mr. Muret, after obferving this, 
enters into a general account of the caufes 
which obftruét population in his country. 
Among thefe he infifts particularly on Lux- 
ury and the Encrossine or Farms. I 
with his obfervations on thefe fubjects were 
not applicable to the prefent ftate of this 
kingdom: But, perhaps, there is no king- 
dom in the world to which they are /o ap- 
plicable.-—In confequence of the eafy com- 
munication, lately created, between the dif- 
ferent parts of the kingdom, the Lonpon fa- 
-fhions and:manners and pleafures, have been 
propagated every where; and almoft’ every 
diftant town and village now vies with the 
capital in all kinds of expenfive diffipation 

Vox, J, Part I. 5 and 
ஆ
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and amufement: ‘This enervates and debi- 

litates; and, together, with our taxes, raifes 

every where (a) the price of the means of 

fubfifttence, checks marriage, and brings on 

poverty, dependance, and venality.—With 

refpect, particularly, to the cuftom of en- 

grofing farms, Mr. Muret obferves, with the. 

higheft reafon, that a large tract of land, 

in the hands of one man, does not yield 

fo great a return, as when in the hands of 

feveral, nor does it employ fo many peo- 

ple; and, as a proof of-this, he ‘mentions 

two parithes im the diftrid of Vaup, one of © 

which (once a little village) having been | 

bought by fome rich men, was funk into 4 

fingle demefne ; and the other (once a fingle 

_ deniefne), haying fallen into the hands of fome 

peafants, was become a little village. —How 

many facts of the former kind can this coun- 

try now furnifh?—And there is reafon to 

apprehend they will go on increafing.—The 

cuftom of engrofling farms eafes /andlords of 

the trouble attending the neceflities of little 
tenants and the repairs of cottages.—A great 

farmer, by having it mare in his power to 

(a) The price of corn, in particular, has for fome 

time been complained of by the poor as opprefiively high, 

though far from being fo high as it generally was at the 

end of the laft century. ‘This is a ftriking fact which 

implies that the wer part of the nation gre now more 

diftreffed than ever. The confequence has been a reduc- 

tion of their number; and this is the effect that muit 

go on increafing, with increafing luxury and taxes. ~ 

x ae க ல.
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{peculate and command the markets, and by 
drawing to himfelf the profits which would 
have fupported feveral farmers, is capable, 
with lefs culture, of paying a higher rent. 
Our fuperiors, therefore, find their account 
in t us evil —But it is, indeed, erecting pri- 
vate benefit on pudlic calamity ; and, for the 
fake of a temporary advantage, giving up the 

- mation to depopulation and diftrefs. ——_We 
have, for many years, been feeling the truth 
of this obfervation (2). © 

Dr. Davenant (the beft, while not venal, 
of all political Writers), tells us, that at 
Michaelmas, in the year 1685, it appeared 

  

(a) « Thofe who contribute towards the deftruCtion 
“« of {mall farms” (fays a gentleman of great knowledge * 
and experience in this way) ‘¢ can have very little re- 
“ flexion. If they have, their feelings are not to be 
« envied. Where this has been the practice, we fee a 
« yaft number of families reduced to poverty and mifery, 
“ the poor rates much increafed, the fmall articles of 
 provifion greatly diminifhed in quantity and number, 
«© and confequently augmented in price.”—See Hints to 
Gentlemen of Landed Property, printed for Mr. Dodley in 
1776, p- 223, &c. &c.; where the pernicious tendency 
of large farms feems abundantly proved. . There are 
thoufands of parifhes, he fays, which, fince little farms 
have been fwallowed up in greater, do not fupport fo. 
many cows as they did by 50 or 60 in a parifh ; and the 
inhabitants have decreafed in proportion. He con- - 
cludes his obfervations on this fubject with expreffing 
‘¢ his anxious wifhes that the deftructive practice of en- 
“© groffing farms may be carried no farther, the ftab al- . 
“ ready given by it to plenty and population having 
« greatly affected the profperity of this country.” . 

S 2 oe By 
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by a furvey of the hearth-books (z), that 
the number of houfes in all ENGLAND and 

Wates was 1,300,000, of which 9 94,637 

were houfes of only one chimney. See Dr, 

Davenant’s Works, Vol. II. p. 203.—In his 

Effay on Ways and Means, &c. Vol. I. p. 33, 

he gives a particular account of the number. 

of houfes in every county, according to the 

bearth-books of Lady-day, 1690 and the 

fum total then was 1,319,;215.—At the re- 

foration it appeared by the fame hearth- 

books, that the number of houfes in the 

kingdom (4}, was 1,230,000 —In the in- 

terval, therefore. between the re/foration and 
the revolution; the people of EncLanp had 
increafed above 300,000; and ‘*‘ of sMALLER 

் 84 pENEMENTS, Dr. Davenant obferves (¢), . 
«¢ there had been, from 1666 to 1688, about 
** 79,000 new foundations laid.” —But what 
a reyerfe has taken place fince?—In 1759 
the number of houfes in ENnGianp and 
Wates was 986,482; of which not more 
than 330,900 were houfes having lefs than 

(a) At this time there was a tax of two fhillings on 
every jire-hearth ; which was taken off at the REvoLU- 
Trion, becaufe reckoned ¢ not only a great oppreflion to 
«¢ the poorer fort, but a badge of flavery on the whole 
&¢ people, expofing every man’s houfe to be entered into 
¢ and fearched at pleafure by perfons unknown to him.” 
Preamble to the A® for taking away the revenue arifing by 
bearth-inoney. 1 William and Mary, Chap. ro. 

(2) Continuation of Rapin, Vol. I. p. 53. - 

(c) Dr. Davznant's Works, Vol. I. p. 370: 
feven
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feven windows ; and 282,429 were cottages 
not charged on account of poverty,—lIn 
1765, notwithftanding the increafe of build. - 
ings in Lonpon, the number of houfes was 
reduced to 980,692 (2); of which 276,149 
“Were cottages not charged. According to 
thefe accounts then, our people have, fince 

' the year 1690, decreafed near a million and a 
balf.—And the wafte has fallen principally 
on the irhabitants of cottages; nor indeed 
could it fall any where more unhappily ; 
for, from cottages our navies and armies. are 
fupplied, and the lower people are the chief 
ftrength and fecurity of every ftate (4) —— 

: ae j What 

(2) See Confderations on the Trade and Finances of this 
Kingdom, p. 95, 97,98, printed for Wilkie, 1766. Sec வி 
Vol. I. p. 246, &c. of this Treatife; and my Appeal to the 
Public on the Subjeé of the National Debt, p. 86, &c.—It de- 
ferves particular notice, with refpeé to the accounts here 
given of thenumberof houfesin 1759and 1765,that, being 
returns made by the furveyors of the houfe and window- 
duties throughout all ENcLanp and Wass, they are 
fubject to no fuch deficiencies as thofe in the account of 
the number of houfes in Lonpon, taken by Mr. Maitland 
from the pari/h books, and mentioned in the Note, Vol. I. 
p- 246.—The reafon is, that no landlord or tenant can 

- ever confent that any ¢wo or more hoyfes belonging to him, 
_thould be charged by the afleffors of the window-tax as 
புத houfes; becaufe, in this cafe, he would be taxed 
too high, and pay more than the law required.——The 
number of houfes, therefore, fubje€t to the houfe and 
window-duty, given in the above returns, muft proba- 
bly be the full number of fuch houfes in the kingdom, 

  

  

(2) Cottagers are indifputably the moft beneficial race 
of people we have: 86 They are bred up in greater fim- 

; 5 2 ர் 5 011819,
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What renders this calamity more alarming 
is, that. the inhabitants of the cottages 
thrown down in the country, fly to Lon- 
DON and other towns, there to be corrupted 
and perifh (¢).—I know I fhall be here told 

that 

‘© plicity, live more primitive lives, more free from vice 
« and: debauchery, than any other fet of men of the lower - 

clafs; and are beft formed and enabled to fuftain the 
hardfhips of war, and other laborious feryices. Great 

« towns are deftruétive both to morals and health, and 
«“ the greateft drains we have; for where many of the 

lower fort of people crowd together, as in London, 
© Norwich, Birmingham, and other manufacturing towns, 
« they are obliged to put up with bad accommodations, 
« and an unwholefome and confined air, which breeds 

contagious. diftempers, debilitates their bodies, and 
« fhortens their lives.——Since, therefore, it is appa~ 
 rént that all fuch towns muft caufe a diminution or 
« wafte of people, we cannot be at a lofs to trace the . 

{pring which feeds thefe channels. The country muft 
‘ be the place; and cottages and {mall farms the chief 

nurferies which fupport population.”—Hints to landed 
Gentlemen, p. 243, 244. In what follows a reprefen- 
tation is made of the mifery of cottagers in their prefent 
ftate, and propofals offered for better accommodating and 
encouraging them, which do honour to Mr. Ken#’s public 
fpirit and humanity. 

௯ 

6 'கூ 

4) a 
a a 

A 
a a 

a a 

  

(2) Dr. Davenant fays, from Mr. King’s Obfervations, 
« that. the fupply of Lonpow alone takes up above Half 
“the neat increafe of the kingdom.”—Is it then to be 
wondered at, that the fupply of the wafte in a// the towns 
of the kingdom, added’ to that increafe of luxury and 
taxes, and of the drain to our armies, and navies, and foreign 
Jettlements, which has taken place within thefe 7o years, 
fhould have fo far exceeded the increafe of the kingdom, 
as to produce the depopulation I have mentioned,?—It 
has been afferted by political calculators, that no popula- 
tion can bear more than one foldier for every oe 

ouls.
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that the Revenue thrives. But this is nota 
circumftance from which any. encourage- 
ment can be drawn. It thrives, by a caufe 
that is likely in time to deftroy both itfelf 
and the kingdom; I mean, by an increafe 
of luxury (a), producing fuch -an increafe 
of con/umption and importation as fecretly 

accelerates ruin, while at prefent (as far as 
the: Revenue is concerned) it overbalances 
the effects. of depopulation. ——What reme-= 
dies can be applied in fuch circumftances 2 
——The anfwer is obvious. 

fouls. This is faying a great deal too much; but were 
it true, the number of our foldiers and failors, even in 
peace, would alone be fufficient to reduce us to nothing 
ina little time. : 

_ A flourifhing commerce, though fayourableto population 
in fome refpetts, is, I think, on the whole, extremely 
unfavourable; and, while it flatters, may be deftroying : 
particularly, by increafing luxury, the worft enemy of 
population, as well as of public virtue; and, by calling 
off too many perfons from agriculture to unhealthy 
trades and the fea-fervice.—Suppofe 100,000 foldiers and 
failors, added to other burdens, to have been formerly the 
wholé number thé nation could bear without decreafing. 
In fuch circumftances, it is plain, that any caufes which 
doubled or tripled that number, would depopulate with 

rapidity: 

(a) For example. In Lonpon, thofe who ufed to 
fatisfy themfelves with one houfe, or perhaps haifa houfe, 

muft now have swe houfes. Thofe who ufed to live plains 
muft now live high; and: thofe who ufed to walk, muft 
now be carried. This is the reafon of the increafe of 
confumption and of buildings in Lonpon, and not an 
increafe of the inhabitants, for the number of inhabitants 
is certainly (if any regard is due to the bills) lefs now 
than it was fifty years ago. 

S4 Enter
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Enter immediately into a decifive enquiry 
into the 11216 of population m the kingdom.— 
Promote agriculture.—Drive back the inha- 
bitants of towns inte the country.—Eftablith 
fome regulations for preferving the lives of 
infants.—Difcourage luxury, and celibacy, 
and the engroffing of farms.—Let there be 
entire liberty ; and maintain public peace by 
a government founded, not in gonftraint, but 
in the re/peé# and the dearts of the people.— 
But above all things, if it be not, now too 
late; “ find out means of avoiding the mife- 
‘ries of an impending bankruptcy, and of 

* eafing the nation of that ‘burden of debts 
‘and taxes under which it is finking.” 

I will here enter a little more minutely 
into the confideration of fome of the heads 
now mentioned, and of the prefent compared 
with the former flate of the body of the 
people in this kingdom. 

‘One of the moft obvious divifions of the 
fate of mankind is, into the wi/d and the 
civilized 11806. In the former, man is & 
creature rude, ignorant, and favage ; running. 
about in the woods ; and living by. hunting, 
or on the fpontaneous productions of the 
earth. In this ftate, the means of fubfaftence 
being fcarce, and a large quantity of ground — 
neceffary to fupport a few, there can never 
be any confiderable increafe.—In the latter 

Rate,
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fate, man is a creature fixed on one fpot, 
employing himafelf in cultivating the ground, — 
and enjoying the advantages of f{cience, arts, 
and civil government. Of this lat ftate 
there are many different degrees or ftages, 
from the moft fimple to the moft refined and 
luxurious. -The firftor the fimple ftages of 
civilization, are thofe which favour moft the 
increafe and the happinefs of mankind: For 
in thefe ftatés, agriculture fupplies plenty of 
the means of fubfiftence; the bleffings of a 
natural and fimple life are enjoyed; pro- 
perty is equally divided ; the wants of men 
are few, and foon {atisfied ; and families are 
eafily provided for.——On the contrary. In 
the refined ftates of civilization property is 
engrofled, and the natural equality of men 

» fubverted ; artificial neceffaries without num- 
ber are created; great towns propagate con- 
tagion and licentioufnefs; luxury and vice 
prevail; and, together with them, difeafe, 

4 poverty, venality, and oppreffion. And there 
is a limit at which, when the corruptions of 
civil fociety arrive, all liberty, virtue, and 

happinefs muft be loft, and complete ruin 
follow.—Our American colonies are at pre- 
fent, for the moft part, in the firft and the 
happieft of the ftates I have defcribed ; and 
they afford a very ftriking proof of the effects 
of the different ftages of civilization on po- 
pulation. In the inland parts of NorTu- 
AMERICA, or the back fettlements, where 

the 
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the modes of living are moft fimple, and al-< 
moft every one occupies land for himfelf, 
there is an increafe fo rapid as to have hardly 
any parellel. . Along the fea-coaft, where 
trade has begun to introduce refinement and 

luxury, the inhabitants increafe more flowly : 

And in the maritime towns (if I may judge 

from the bills of mortality at Bosron, men= 

tioned in p. 268; Vol. I.) they do not in- 

creafeatall (a). 
.But to confine my thoughts to my own 

country. —Here, it is too evident that we are 

far advanced into that laft and worft ftate of 

fociety, in which falfe refinement and lux- 

ury multiply wants, and debauch, enflave, 

and depopulate.—Amiong the evils of this 

ftate, and the caufes of depopulation, I have 

mentioned the accumulation of property. 

«Only revive, fays Mr. Sufinilch, the 
“laws of Licinius, forbidding any Roman 
«¢to hold more than feven jugera of land; 
“or that of Romulus, which limited every 
<< Roman to two yugera, and you will foon 
** convert a barren defart into a bufy and 
«© crowded hive.’—The doubts of fome 

“ingenious men on this fubject, have, indeed, 
greatly furprized me. I can fcarcely think 

(2) Along the fea-coaft they double their own number 
in about 35 years; butin the back-fettlements, in 15 years. 
See Efayl. Vol. I. p. 276; and p. 109 of A Difeourfe 
on Chrifian Union, by Dr. Stvies, now the worthy Pre- 
fident of the College of Yaz in ConnEcTicuT. f 

f oO
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of a more evident maxim, than that * the 
«« divifion of property promotes population.” 
—Let a tract of ground be fuppofed in the 

. hands of a multitude of little proprietors and 
tenants, who maintain themfelves and fami- 
lies by the produce of the ground they. oc- 
cupy, by fheep kept on a common, by poul- 

try, hogs, &c.; and who, therefore, have 

little occafion to purchafe any of the means 
of fubfiftence, If this land gets into the 
hands of a few great farmers, the confe- 
quence mutt be, that the little farmers will 

be converted into a body of men who earn 
their fubfiftence by working for others, and 
who will be under a neceflity of going to 
market for all they want (2). And, fubfiftence © 
in this way being difficult, families of chil- 
‘dren will become burdens, marriage will be 

avoided, and population will decline.—— 

(a) ** Every fpeculative Englifhman,” fays Mr. Kent, . 
who travels through the du/frian Netherlands, is afto- 

“ nifhed at the great population of that country, and at 
“ the fight af the markets, which are plentiful beyond 
 defcription. Upon enquiring into the mternal flate and 
© regulation of the country, he finds that there are no 
“ Jarge farms, no clafs of men wlio pafs under the cha- 
“ racter of gentlemen farmers, acquiring large fortunes 
“ merely by fuperintending the bufinefs of farming ; but 
“that the whole country is divided into’ much iimaller 
_ portions than land is with us, and occupied by a fet of 
* laborious people, who in general work for themfelves, 
« and live very much on a footing of equality.” See 
Elints to Gentlemen of Landed Property, p. 217+ ‘ x ss : t 
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At the fame time there will, perhaps, be 
more labour, becaufe there will be more 
compulfion to it. More bread will be con- 

fumed, and, therefore, more corn grown; 
becaufe there will be lefs ability of going to 
the price of other food. Parifhes, likewife, 
will be more loaded, becaufe the number of 
poor will be greater. And towns and ma- 
nufactures will increafe, becaufe more will 
be driven to them in queft of places and 
employments.—This is the way in which 
the engroffing of farms naturally operates: 
And this is the way in which, for many 
years, it has been actually operating in this 
kingdom. 

It deferves particular notice, that the ob- 
fervations now fuggefted fhew, that the very 
eaufes which produce depopulation among’ 
us, may, for fome time, promote tillage ; 
and I will take this opportunity to add, that 
they will alfo account for the following 
fact.—In the year 1697, wheat was at 3/, 
a quarter, and other grain proportionably 
dear. But there was no clamour, and the 
exportation went on. See a valuable and 
ufeful pamphlet, entitled, Three Traéts on 
the Corn Trade, page 100, 107, 146. > At 
prefent, though the quantity ef money (or 
of what paffes for money) is doubled, when 
wheat is below this price, and in general 
before any grain, except oats, gets ae 

t



SUPPLEMENT. 28s 

the prices at which the law ufed to allow a 
bounty on exportation, there is an alarm, 
the poor are ftarving, and the exportation is 

prohibited. I referred to this fact in the 
Note, p. 274.5 and the true reafon of it feems 
to be, that the high price of bread was not, 
at the time I have mentioned, of effential 
confequence to the lower people, becaufe 
they could live more upon other food which 
was then cheap; and becaufe alfo being 
more generally occupiers of land, they were 

-lefs under a neceflity of purchafing bread. 
Whereas now, beg forced by greater dif- 
ficulties, and the high price of all other 
food, to live principally or folely on bread, 
if that is not cheap, they are rendered inca~ 
pable of maintaining themfelves. 

In confirmation of this account, I will beg 

leave to mention, that though during the 

whole laft century, corn (wheat, rye, oats, 

and barley) was generally dearer than it has 

been, at an average, for 40 years to 17733 

yet flefh-meat was about half its prefent 

price; And that, in an AG of Parliament ot 

the 25th of Henry VIII. beef, veal, pork, 

and. mutton are mentioned as the food of 

the poor, and their price limited to about 

a halfpenny a pound. Beef and pork, 

in particular, were fold in Lonpon at 

two pounds and a half, and three pounds 

for a penny ; at the fame time that wheat 
was
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was at 7s. and 8s. a quarter (a), and bore 
the fame proportion to the price of flefh as 
it would bear now, were it at about 4/ a. 
quarter. See Chronicon Pretifum, p. 116.— 

; iG 

-) (a) Even fo far back as the year 1463, the price of 

wheat was reckoned not too high at 6s 8d. per quarter 5; 

nor that of barley at 3s. and rye at 4s.; for it was in 

that year enacted, that the iwportation of thefe three forts 

of grain fhould not be allowed till they got above thefe 

prices. See Mr, Anderfon’s Chronological Deduction of Com- 

merce, 01. 1. 0. 2802 
By a ftatute of 1 Philip arid Mary, 1553, leave was 

given to export thefe three kinds of grain till they rofe to 

thefe prices. Jd. ற. 387 3 mt 
By an ordinance in 1563, the exportation prices were 

fixed to fos. per quarter for wheat; 85. for rye, peafe, 

and beans; and 6s. 8d. for malt——And in 1593, to 1/. 

for wheat; 135. 4d. peafe and beans; and 125. barley and . 

majt. Ub. ps 401 and 442 : 

Prices per QUARTER. 

  

  

  

    

    

    

  

  

Of Wheat. OF Malt. OF Oats. 
ச முகம் சண டதட் Ps. as 

In 1491, 0 14 8 © © 0——O 000 
1494, 0 4 0 ௦ ௦662-௦0௦௦ 
1504,0 5 8 © © O——O 00 0 
1g12, 0) 162 © 4 oO Oo. 20 
1521, 1 0 © a 00 © 00 0 

From 1553 to— 1556, 0 8 o ©) ae ௦௦௦௦ 
Beforeharveft,in 1557, 2.13 4——-2 4 © ௦௦௦௦ 
After harveft,in 1557, 0 8 o——o 5 o——o 100 

1560, 0» 8 o——o 5 0o——oO 50 
Beforeharveft,in 1574, 2 16 o——o 0 o——0 00 0 
After harveft, inz574, 1 4 o——o o o—-—o 00 0 

1587, 3 40-௩௦. 00-௮௦ 000 
A dearth
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It appears, indeed, that our anceftors took 
great care to keep the price of fleth low for 
the poor; and this was one of the reafons of 
the many proclamations publifhed by Queen 

pera Ss to Elizabeth, 
Of Wheat. OF Malt: OF Oats. 

் படக்க Saas Leeds 
Adearth occafion-     

  

ed by excefflive nae ் 16 ௦ ace 9 00 0 
exportation; & 1395? 2 13 4771 0 0 ட அதி ன் 1596, 4 © 6 8-௦ ௦௦௦ 
in1596by great ் க 
ட்டன அள: 597 5 42-20 4-0, 00 0 

AVERAGE Price, i 

From 1606 to — 1706, 1 18 6——1 2 0o——o 00 0 
From 1707 to — 1765, 1 12 6——1 1 9——0 00 0 

_ From 1766 to — 1772, 2 3 6 000 © 19 0 
See Bp. Fleetwood's Chronicon Pretiofum, from p. 113 to 

p- 1243 and Three Frakts on the Corn Trade, p. 98, &c. 

    

_ With thefe prices of corm let us compare the prices of 
fleh, at two or three different periods. 

In 1512, the price of wheat was from 55. 8d. to 6s. 8d. 
in York/bire. See the Regulations and E/tablifbment of the 
Houfbold of Henry Algernon Percy, the fifth Harl of North= 
umberland, at his Caftles of Wrefll and Leking field, in 
Yorkfbire, begun Anno Dom. 1512, page 2, 4. Let us 
call the mean price 6s. 2d. The price of malt was 4s. 
and of oats 2s.‘ We may therefore reckon, that the 7o- 
minal price of grain at this time was about a feventh of 
its nominal price for the laft 4o years. 

The price of a fat ox at the fame time, and in the . 
fame county, was 13s. 4d.5 of a lean ox, 81.3 of a 
weather, 1. 8d.; ofa calf, 1s. 8d; of a hog, 2s. Ib. 
p- 5, 6, 7.—The.nominal price of meat, therefore, was 
ho more than about a 1sth‘of its prefent price, and bore 
the fame proportion to the price of corn that it» would 
now bear, were it at Aa/f its prefent price.—A like in- 
ference may be drawn from comparing the following 
prices 
* Wheat, in 1549, was about 12s. per quarter in Lon- 
pon. Malt, ros. Barley, os. Rye, 6s. 6d. Oats, 4s.
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Elizabeth, Fames 1. and Charles I. againgt 
eating flefh in Lent and on fith days; and 
againft the erection. of new buildings in Lon. 
don, and the refidence in it of the nobility 
and gentry. 

—A middling ox, 14 18s. A weather, 3s. Butter, 
three farthings and a penny a pound. Cheefe, a halfpenny 
a pound. See Maitland’s Hiftory ef London, page 143, 
144. ae i 

oC In 1574, there was a great dearth, and wheat was 
« before harveft, at 2/. 16s. per quarter; and beef at 
«¢ Lammas fo dear, as to be fold at twopence-halfpenny 
« a pound.” See Chronicon Pretiofum, p. 123. That is, 
beef compared with wheat, was‘ at leaft one half cheaper 
than it is now. ன் 

In 1445, wheat was at 4s. 6d. per quarter. In 1447, 
at 8s. In 1448, at 6s. 8d. In 1449, 55.—A bullock, 
in 1445, 5s. A fheep, 25. gd.t. A hog, 1s, 11d. 

Fine cloth for furplices, in 1446, 8d. per ell 
Cloathing for a year, at the fame period, of a common 
fervant of hufbandry, 35. 4d. Of a chief carter and 
fhepherd, 4s. Of a bailiff of hufbandry, 5s. Ib. page 
108, 109, 160.—C/oathing, therefore, at this time, feems 
to have been cheaper in comparifon of the price of corm 
than even. flefh. த் 

The weight of filver coin formerly, to the weight of 
filver coin of the fame denomination vow, was from 
1461 to 15009, as 62 to 373. From 1509 to 1543, as 
62 to 45. From 1552 to 1600, as 62 to 60. d 
‘from 1600 to the prefent time as 62 to 62. But no- 
thing depends on this in the prefent enquiry; the ob- 
ject of which is, not the proportion of the prices of the 
different articles of fubfiftence’ zow to their prices for- 
merly, but the proportion ro ONE ANOTHER of their 
prices mow, in comparifon with the fame proportion /or- 
merly. And this may be as well deduced from the 72- 
minal 4s from the abfolute prices—Thus. The price of 
bread now is nearly the fame that it was too years ago3 
but, in comparifon with the price of beef and mutton, it 
1924 leaft one Aalf cheaper. 

The 
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_ The reafon now affigned accounts farther. 
for the great variations in the price of grain 
which ufed to take place formerly. Thefe 
were fuch as could not be now endured ; but, 
bread being then lefs a neceffary article of 
fubfiftence, they were lefs felt and regarded, 

I have taken for granted, in thofe obfer- 
vations, that the quantity of ground brought 
under tillage in this kingdom is now more 
than ever itwas. This is generally believed s 
and, if true, the caufes of it have been 
thofe I have mentioned, in conjunétion with 
the encouragement given to the growth of 
corn by the bounty on exportation, and the 
increafe of luxury occafioning an increafe of 
horfes, and rendering even the poor averfe 
to all bread except that made of the (a) fineft 
flour. But, perhaps, the fact may not be 
fo certain as fome think it. At leaft, there 
is reafon to apprehend, that whatever the in- 

. ereafe of tillage might have been for 50 or 
60 years after the Revolution, it is now at 
an end.—I have lately received an account 
of a large commion field in Lercefler/bire, 
which ufed to produce annually 800 quarters 
ofcorn, befides maintaining 200 cattle; but 

(a) Bread made of byan, and even of peafe and beans, 
was formerly not, uncommon among the lower people. 
But no diftreffes could force them now to eat fuch bread, 
or even to live upon rice, though the food of a confiderable 
part of the reft of mankind. See the Earl of Northumber- 
4and’s Houfehold Book, Preface, pe 13, &c: 

Vor. ID, Part I. ae which
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which now, in confequence of being ins 
. clofed and getting into few hands, produces . 

little or no corn; and taintains no more 

cattle than before, though the rents are con- 

fiderably advanced.—This is only one in- 

ftance among many of an evil that has been 

prevailing for fome time, and which is the 

general effect of the laws for inclofing open 

fields. —In Northamptonfbireand Leicefter/lire, 
inclofing has greatly prevailed ; and moft of 

the new-inclofed lordfhips, fays a very fen- 

fible writer, ‘‘ are turned into pafturage; in 

“* confequence of which,« many lordfhips 
‘« have not now so acres ploughed yearly, 
‘in which 1500, or at leaft 1000 were 
«© ploughed formerly ; and fcarce an ear of 
“© corn is now to be feen in fome that bore 
‘* hundreds of quarters. And fo feverely — 
‘are the effects of this felt, that worfe 
‘¢ wheat has been lately fold in thefe coun- 
“ties onan average, at 7s. and 7s. 64d. the 
*: Winchefler bufhel, for many months to- 
‘* gether, than ufed to be fold at 35. 6d. 
‘‘and 4s. And 5s and ss. 6d. has been 
‘*siven for malt that has been ufually 
‘bought there at little more than half-a- 
4s crown.” See a pamphlet, entitled, AR 
Enquiry into the Reafons for and againft inclof= 
ing Open Fizlds, by the Rev. Mr. Addington. 
Publifhed in 1772 for Mr. Buckland, Pater- 
nofler Row.—In the counties of Northampton 
and Leiceffer, fays the fame writer, p. 43» 

ss the 
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s* the decreafe of the inhabitants in almoft 
é* all the inclofed villages in which they 
«* have no confiderable manufacture, is ob- 
«« vious to be remarked by every one who 
«« knew their ftate 20 or 30 years ago, and 
<< fees them now ; and that to a degree that 
“cannot but give every true friend to his 

-** country the moft fenfible concern. The 
* ruin of former dwelling-houfes, barns, fta- 
“¢bles, &c. fhew every one who paffes 
«« through them that they were once better 
*« inhabited. A hundred houfes and families 
** have in fome places, dwindled into eight 
“© or ten.—-The landholders, in moft pa- 
« rifhes that have been inclofed only 15 
““ or 20 years, are very few in comparifon 
«© of the numbers who occupied them in 
« their open field ftate.. It is no uncommon 
‘thing to fee four or five wealthy graziers 
-¢ engrofling a large inclofed lordfhip, which 
«© was before in the hands of 20 or 30 
«: farmers, and as many {maller tenants or 
“ proprietors. All thefe are hereby thrown 

out of their livings with their families, 

« and many other families which were em- 
«« ployed and fupported by them.” 1. p. 37. 
See an account of Norfolk, in fome re{pects 
fimilar to this, in my Appeal to the Public on 

the Subjett of the National Debt, p. 93, &c. 
~ Ican fcarcely think of any thing that fhould » 

be more alarming than fuch accounts.— 
12 How
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How aftonifhing is it that our parliament, 
inftead of applying any remedy to thefe 
evils, fhould chufe to promote them, by 
pafling every year, bills almoft without num- 
ber, for new inclofures ? (a) © 

The device, fays Lord Bacon, (Effays, civil 
and moral, Se&. 20.) * of King Henry VII. 
‘* was profound and admirable, in making . 
‘¢ farms and houfes of hufbandry of’ a 
“© flandard ; that is, maintained with fuch 
*‘a proportion of land to them, as may 
“« breed a fubject in convenient plenty and 
*¢no fervile condition, .and to keep the 
** plough in the hands of the owners and 
“© not Airelings.’—** Inclofures,’ fays the 
fame great writer (in his Hiftory of the 
Reign of Henry the Seventh), ‘* began’ at 
‘that time (or in 1489) to be more fre- 
‘© quent, whereby arable land was turned. 

(a) Thave here in view inclofures of open fields and lands 
already improved. It is acknowledged by even the writers. 
in defence of inclofures, that thefe diminifh tillage, in= 
creafe the monopolies. of farms, raife the prices of pro- 
vifions, and produce depopulation. Such inclofures,. 
therefore, however gainful they may be at prefent to a 
few individuals, are undoubtedly pernicious.—On the 
contrary. Inclofures of waffe lands and commons would be 
ufeful, if divided into fmall allotments, and given up to : 
be occupied at moderate rents by the poor. But if, be-. 
fides leffening the produce of fine wool, they bear hard 
on the poor by depriving them of a part of their {ubfiftence, 
and only go towards increafing farms already too large, 
the advantages attending them may not much exceed the 

difadvantages. ட் 

¢¢ into
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‘into pafture, which was eafily managed - 
‘«« by a few herdfmen. This bred a decay 
“‘ of people. In remedying this inconyes 
“ nience, the King’s wifdom and the Par- 
«*liament’s was admirable. Inclofures they 
*« would not forbid; and silage they would 
**not compel; but they took a courfe to 
*‘ take away depopulating inclofures, and de- 
*« populating pafturage by confequence. The 
** ordinance was, that all houfes of hufban- 
“dry, with 20 acres of ground to them, 
** fhould be kept up for ever, together with 
**a competent proportion of land to be oc- 
*‘cupied with them, and in no wife to be 
*¢ fevered from them. By thefe means, the 
** houfes being kept up, did, of neceflity, 
«< enforce a dweller; and the proportion of 
‘‘ land for occupation being alfo kept up, 
<¢ did, of neceffity, enforce that dweller not 
“‘to be a beggar (a).” The ftatute here 
mentioned was renewed in King Henry the 
Eighth’s time ; and every perfon who con- 
verted tillage into pafture fubjected to a for- 
feiture of half the land, till the offence was 
removed. See Mr. Anderfon’s Chronological 
Deduction of Commerce, Vol. 1. page 347. 

In a law of the 25th of the fame reign, 
it is fet forth, ‘* that many farms, and great 
“plenty of cattle, particularly fheep, had 
**been gathered into few hands, whereby 

  

(2) See Lord Bacon’s Works, Vol. MIL. p. 437. 

0 3 68 தீர
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“¢ the rents of lands had been increafed, and 
“< tillage very much decayed ; churches and 
“* towns pulled down; the price of provi- 
“* fions exceflively enhanced, and a mar- 

“¢ yellous number of people rendered inca- 

‘* pable of maintaining themfelves and fa- 

“‘ milics; and, therefore, it was enacted, 

* that no perfon fhould keep above 2000 
‘“< theep, mor hold more than two farms.” 
Ib. p. 363.—In the 3d of Edw. VI. a bill was 

brought in for the benefit of the poor, for re- 

building decayed farm houfes, and maintain- 

ing tillage againft too much inclofing.  FParlia- 

mentary Hift. Vol. III. p. 247.—In the year 
1638, there was a fpecial commiffion from 

Charles 1. for enforcing the ftatute of the 

30th of Elizabeth, by which no cottage was 

allowed in any country place, without at 
Jeaft four acres of land to it, to prevent the 
increafe of the poor, by fecuring to them a 
maintenance; nor were any inmates allowed 
in any cottage, to fecure the full cultivation of 
the land, by diffufing the people more over it. 
See Rymer’s Fad. 20. 256, and 340.—By an 
Act in Cromwell's time, no new houfe was to 
be built within ten miles of Lonpon, unlefs 
there were four acres of land occupied by the 
tenant. Parliamentary Hifiory, Vol. XXI1. 

Such was the policy of former times.—~ 
Modern policy is, indeed, more favourable to 
the higher claffes of people; and the confe- 

“quence of it may in time prove, that the 

ழ் ் whole
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whole kingdom will confift of only gentry 
and deggars, or of grandees and flaves. 

I cannot conclude this Supplement with- 
~ out adding one farther obfervation which has 
ftruck me on the prefent fubjeét.—As in for- 
mer times the number of the occupiers of 
land was greater, and all had more oppor- 

‘tunities of working for *hemfelves, it is rea- 
fonable to conclude, that the number of 
people willing to work for others, muft have 
been fmaller, and the price of day-labour 
higher. This is now the cafe in our Ame- 
rican colonies; and this likewife, upon en- 
quiry, I find to have been the cafe in this 
country formerly. —The nominal price of 
day-labour is at prefent no more than about 
four times, or at moft five times higher than 
it was in the year 1514. But the price of 
corn (a) is /even times, and of flefh-meat and 
yaiment about fifteen times higher. See the 
Note, p. 286.—So far, therefore, hasthe price 
of labour been from advancing in proportion 
to the increafe in the expences of living, that 

it does not appear that it bears now 4a/f the 
proportion to thofe expences that it did bear 
formerly (4). 

; Upon 

(2) See Ohronicon Pretiofum, Chap. V. From whence, 

compared with the account in Chap. IV. of the price of 

corn and other commodities, for the laft 600 years, 
abundant evidence for what I have here obferved, may 
be collected. ் 

(2) “ The balance at prefent is confiderably againft 

{© the labourer; and yet the landlord and tenant derive 
T 4 ப பிட்ட
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Upon the whole. The circumftances of 

the lower ranks of men are altered in almoft 
every refpect for the worfe. From little oc. 
cupiers of land, they are reduced to the ftate 
of day-labourers and hirelings ; and at the fame 
time their fubfiftence in that ftate is become 
more difficult, in confequence of the caufe jut 
affigned; and alfo of /uxury, which has ex. 
tended its influence even to them, though 
ftarving. and rendered 72௪, fine wheaten bread, 
and other delicacies, neceflary to them, which 
were formerly unknown among them.——~ 
Such a change cannot but draw after it im- 
portant confequences. They are the lower 
people chiefly who pay the taxes of a ftate, 
fight its battles, carry on its commerce, and 
maintain its {plendor. In every country, the 
higher ranks are a very {mall body, compared 
with them. Even in this country, where — 
their numbers are probably much leffened, 
they are ftill more de majority than is com- 
monly imagined; for, from the returns made 
by the furveyors of the houfe and window-du- 
ties, it appears, that near THREE-FOURTHS 
of all the houfes in the kingdom are houfes 
not having more than /even windows. 

  s ultimately no advantage from hence, ‘The great 
-s¢ increafe in the poor rates may be accounted for in a 

_ © few words. The rife upon land and its produce, 
6 is at leaft 60 per cent.; the rife upon labour not 

s© above 20 per cent. The difference is of courfe againft — 
s¢ the working hands; and when their earnings are in- 
« fufficient for the abfolute neceflaries of life, they muft 
s¢ inevitably fall upon the parifh,”— Hints to Gentlemen 

3 ef Landed Property, Pp: 273. 

; POST.
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POSTSCRIPT, 

CONTAINING 

A Review. of ‘the Controverfy relating 
to the State of Population im Eng- 
land and. Wales fince the Revolu- 
tion. ; 

‘HE obfervations, inthe preceding Sup- 
: plement, on the population of this 

‘kingdom, are the fame with thofe which 
have been publifhed in the former editions 
of this work. A more particular account 
of the evidence which feems to prove a pro- 
greflive decreafe in our population, has been 
given in an Essay on this fubjeé firft pub- 
lithed at the end of Mr. Morgan's Treatife 
on the Doétrine of Annuities and Affurances on 
Lives and Survivor /hips, and fince republifhed 
with the addition of an Appendix, contain- 
ing remarks on Mr. Epen’s objections in 
his fifth letter to Lord Caruiste. Thefe 
publications have been lately followed by 
others on the fame fubject ; particularly, 
Mr, Wales's Enquiry into the prefent State of 

‘ the
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the Population of ENcuanp and WatsEs; 
and Mr. Hozwd/e¢t’s Examination of Dr. Price’s 
Effay on the Population of England; anda 

pamphlet entitled Tae Uncertainty of the pre- 
fent Population of tbis Kingdom, deduced from 
a candid Review of the Accounts lately given 

of it by Dr. Price on the one Hand, and Mr, 
Even, Mr, Wares, gud Mr, Howrerr, 

on the ober, லர் 
In the Preface to the Essay juft men- 

tioned, fearing that I might have expreffed 

my conviction too ftrongly, I referred my-. 
{elf to the candour of ‘the Public, and de- 

fired that my affertions might not be re- 

garded any farther than they were fupported 
by undeniable facts. The profpect of an 
increafing depopulation is fo difcouraging, 

that nothing but the faireft overbalance of - 
evidence fhould engage us to admit it. I 
thought fuch evidence did exift, and, there- 
fore, ftated it; believing that fatisfaction 
ought never to be founded on impofition, 
and that by endeavouring to apprize the 
kingdom of its true ftate, I might be doing 
jt an important fervice. The ingeni- 
ous Author of the pamphlet laft mentioned, 
writes in the charaéter of one who doubts, 

and wifhes only to know how things are ; 

but Mr. Wales and Mr. Howlett zealoully 
maintain, in oppofition to the arguments I 
have produced, that our population is in- 
creajing faft, My intention in this Pofi/eript ig 
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is to give as fair and yet as brief an account 
as I can of the prefent ftate of this difpute, 
by reciting the evidence offered on both 
fides, and making fuch remarks upon it as 
fhall appear to me neceffary. ் 

_ The principal evidence to prove that our 
population has declined, is taken from the 
comparifon ftatéd in page 276 of this Vo- 
lume (but more particularly in the Essay), 
between the number of houfes in the king- 
dom at different periods from the Revolu- 
tion to the prefentstime. 

‘and Wales at Lady- டல 
Houfes in Exgland including 

besa | 
day 1690 — — hearth.. 

Charged and Excufed for 

chargeable. " poverty. Total, 
Houfesin 1750 729,048 ee eee 

ப் in 1759 (2) 704,053 , 282.429 986,482 
an 1761 7943543 276,149 980,692 
ITT 81472 251,261 952,734 

The number of houfes at Lady-day 1690, 
is ftated diftinély by Dr. Davenant for 
every county (fee his Works, Vol. I. p. 38) ; 
and reprefented by him as an important in- 
ftruction derived from the hearth-books then 

(a) This year was the firft in which an order was 
given to return the cottages excufed for poverty. ‘The 
chargeable or uninhabited houfes in this year, and in 
1761 and 1777, were 24,904, 25,628, and 19,396 re- 
fpettively. See the Effay on the Population of Bygland 
and Wales, printed for Mr. Cadel!, p. 10 and 12. 

exiting, 
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exifting, and containing accounts fairly kept 
and ftated. Jd. p. 136, 373. 

The numbers for the fubfequent years are 
given from the returns to the tax-office of 

_ the furveyors of the houfe and window-du- 

ties in every diftri@ in the kingdom, made 
by the order of government in thofe years. 

A comparifon of thefe numbers with thofe 
given by Dr. Davenant, afférds an evidence 
which, as far as it can be trufted, is full 
and decifive.——I know of nothing which 
has been urged againft Dr. Davenant’s ac- 
count, except that by Aou/és he meant fam 
lies; but it has been obferved, that the dif- 
ference between the number of famzles and 
boufes in the kingdom, is by no means con- 
fiderable enough to account for the excefs 
in Dr. Davenant’s total; and that, were the | 
contrary true, it is evident he muft have 
meant Aoufes, becaufe he has divided this 
total into two numbers (namely, 1,208,000 
and 111,215) the firft of which he fuppofes 
to be the number of houfes having ground 
about them; and the fecond, the houfes 
not having ground about them. a 

The principal objections which have been 
made to the other accounts are the follow- 
ing. 

Firft ; the cottages are included in them, 
and thefe being excufed, and no account 
kept of them, the furveyors could not be 

- correct in returning them. . 
This
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This is certainly true. But it fhould be 

remembered, that the fame objection holds 
againft the returns of the cottages made 
from the hearth-tax ; that if in any inftance 
fuch returns have been made from conjec= 
ture, they are more likely to exceed the 
truth, than to fall fhort of it; and that it 

_is quite incredible that thefe returns fhould 
be fo deficient “s not to give above two 
out of five of the true number; or that 
the cottages of the poor fhould be almoft 
-equal to all the other houfes in the kingdom, 
which muft be the cafe if there has been 
no decreafe.——I have been, however, af- 
fured that in fome diftriéts, the returns of 
the cottages have been made from aétual 
furveys, and may be depended on.——And, 
if in other diftridts, they have been made 
carelefsly, or perhaps in fome not at all, an 
allowance on this account of an omiffion of 
கரத the cottages would {till leave the number 
of houfes {hort of what it was formerly. 

According to the returns, the decreafe 
in the cottages has been much more con- 
fiderable than in the other houfes ; and, in 

.the interval between. the two laft returns, 

amounted to 24,888. Such an authority 
only as the returns of the cottages, gives no 

fufficient reafon for believing this, But 
there are two faéts which give it credibi- 

lity. The firft is, that acknowledged de- 
_ firudtion of cottages which has. been the 

conie-
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confequence of the increafe of large farms: 

And the other is, that decreafe of the houfes 

charged having feven windows or lefs, 

amounting to 24,651, which took place im 
the fame interval of time. See the account 

of this decreafe in the Effay on the popula- 

tion of England and Wales, p. 11.——To- 

this nothing has been oppofed but a ftrange 

objection of Mr. Howve/’s, implying, that, — 

on account of the diftreffes of the poor, it 

is not poffible that thefe houfes and the cot- 

tages fhould decreafe together. 
The fame writer has endeavoured to dif- 

credit all the returns to the tax-office, by ob- 

ferving, in p. 60, that they have reprefented 

the number of houfes as diminifhed (fince 

1755) in fome places where it is known 
they have increafed. He inftances in Thax- 

ted in Effex, confifting of 350 houfes ; two 

parifhes in the fame county and one-in Kent, 

confifting between them of only 206 houfes; 
and Maidftone, confifting of 1106 houfes. 

He gives no other proof that thefe places 
have not decreafed than a bare affertion; 
and if I may judge from his principal in+ 
ftance ன Maidffone), his account of the re- 
turns for thefe places deferves no regard. 
According to him, the return of the houfes 

for this town in 1777 was 633, and lefs by 

23 than in 1755: Whereas the number re- 

turned in that year of inhabited houfes only 

paying the houfe and window-duties, and 
therefore
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therefore exclufive of all the other houfes 
(which were included in the general return 
for the county) was 727; as any one may 
know who can either enquire at the tax- 
office, or will confult the acéounts printed 
by the Houfe of Commons in 1781. 

_ Mr. Howlett, after making this objection 
to the tax-office accounts, informs the pub- 
lic (p. 62), frorh the authority of fome fur- 
veyor of the window duties, that doubtlefs. 
there was no return at all of the cottages in 
1777.——It is difficult to account for fo 
grofs an error. In the firft feffion of the 
prefent parliament, Lord Manon moved 
the Houfe of Commons for an account of 
all the returns to the tax-office of the houfes 
in the kingdom. In confequence of this 
motion, the general return for 1777 was, 
among other returns, laid: by the commif- 
fioners of the tax-office before parliament. 
This return was afterwards printed, and it 
diftinétly {pecifies the number of cottages, 
as well as of other houfes, in every county ; 
and it is the fame with the return for 1777 
which I have given at the beginning of this 
Poftfcript, but more at large in the Effay 
on the Population of Exgland and Wales. 

After finding Mr. How/ett fo miftaken in 
this and fome other inftances (a), I might, 
I think, be excufed were I to fave myfelf 

(a) See Vol. I. p. 255, and 258, 250, 260. 

the
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the trouble of taking any farther notice of 
him. ‘There are, however, fome other mif. 
takes into which he has fallen, ftill more 
important and palpable, which in what fols 
lows it will be proper to mention. 

In this argurnent, a great deal depends on 
the proportion of the houfes charged and 
chargeable (and confequently entered in the 
books of the affeffors) to the whole num- 
ber of houfes in the kingdom. The return 
in 1777 makes this proportion to be as 
791,473 tO 952,734, Or, as 3 to 4 nearly. 
See p. 299. A comparifon of this proportion 
with the like proportion in a great variety 
of parifhes and towns in different parts of 
the kingdom, afcertained by careful enu- 
merations, would fhew how far it deviates 
from truth, and what addition ought to be 
made to the excufed houfes, in order to 
obtain the whole number of houfes.—— 
I am not poffeffed of many fuch accounts. 
Thofe which I think moft to be depended 
on are the following. 

Total of Houfes 
4 Houfes. charged. 

Beccles in Suffolk — —— 468 297 
Bungay = — = — — 326 250 
Henbam, Sotherton, Shipmea=7 t 

dow, Wefton, and two tert 35 106 
parifhes in Suffo/kR  — 

29. 623 > 
Wenbafton
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Total of Houfes 
நக்ஸ், | Houfes. charged. 

_ Brought ever — — 929 623 
Wenbafton (a) in Suffolk ~- 76 ௧3 
Southwold, Aldeburgh, Orford, , 

and Gorlefione, parifhes in» 720 563 
. Sufolk — — — ah 
Remainder of the. diftri@ in 

Suffolk in which thefe pa~75g06 4859 
_ rifhes are — — 
Warrington in Lancafbire,? ...... , 

with its vicinity — = i ட. 
2 கண வவ. at 

ன் 9572 6676 
(௪) Only, 56 houfes have been reckoned in this pa- 

rifh ; but in the office accounts 73 houfes are charged, in 
confeduence of the divifion of feyeral cottages deemed. 
fingle houfes, into two or three feparate dwellings, hold- 
inig fo many families. ——One of the excufed houfes in 
this parifh (and alfo in Bungay) is an alms-houfe, and in 
this account reckoned but one houfe, though confifting 
of feveral apartments, and therefore capable of being 
reckoned 5 or 6 houfes; and in all accounts of this kind 
it f\ould be remembered, that forne differences will arife, 
as a houfe or cottage containing two or more families, 

having no communication, is reckoned a fingle or two 
or more houfes. 

Wefton parith confifts only of 21 houfes, Shipmeadow 
of si, Henham of 15, and Sotherton of 24. It is not 
‘conceivable that any parifhes fhould have been always fo 
fmall; and yet there are multitudes of fuch parifhes in 
Suffolk, Norfolk, .Northamptonfbire, Suffex, Kent, and fome 
other counties, and fome of them provided with large 
churches. In Norfolk, particularly, the dilapidated 
churches in fome places, and their difproportionate fize 
in ofhers, prove that it muft have beén formerly more po- 
pulous. Even Norwicr itfelf bears evident marks of 
having been once a much more confiderable city. 

Vor. If, Part I. U Sandwich 
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Total of Honfes 
Honufes, charged. 

Brought over — 9577 © 6646 
Sandwich in Kent (a) =» $78." 349 
Chrifileton in Lancafbire,by2 |, a 

an exact furvey in 1780 = 

Firfi totals — 10,25% 7097 
Add Sudbury divifion— “௪740. 4722 

  

Second totals —~ 17,992 11,219 

Accounts colleéted by Mr. Wales. See his 

Enquiry, ற. 392 43, 47, Sc: 
Fotal of Houfes 

I ம் _ Houles. charged, 
The two divifions of Ag- 

bridge and Morley in ee ட்ட 
Weit-Riding of York/bire 

Twenty-eight villages in 
Northamptonfbire 

Wefthall, Wangjord, Holton,» 
Spexball, Swilland, T: a 
denbam Wefterfield, Wiffet, f 

eo 770714, ன r, 7 39%, 35? 
Bramfield, paxifhes in Suf~ 

joule oo J 

1024 706 

23,344 13,889 

_(2) According to an ன account taken by Mr. 
bys i in 1776. ‘The number of inhabitants was 2252, oF 
3x5 to a houfes though zhree workhoufes containing 33 
perfons, and fwo hofpitals containing 21 perfons, are 

reckoned as only five families. 
Appill,  
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Total of Honfes 
Houfes. charged. 

"Brought over — 23.344 13,88 
Appill, Clapton, Iminfter, and os Z 

Wayford, in Somerfetfbire 3 134 

Third totals — Saar 32 ae 
Add the Secondtotals — 17,992 11,219 

pe es 

  

Fourth total — 41,724 25,242 
et 

If we may judge from the firft totals, which 
are thofe alone in which from my own en= 
quiry I:can confide, and which (including 
in them ‘a town with its vicinity full of the 
pooreft manufacturers, where the proportion 

of charged houfes is lower than I have 
found it any where elfe) may not poflibly 
be an improper guide in this cafe, the pro- 

_ portion of charged to the whole number of 

houfes will be as 7097 to 10,252) And, 

fince the charged and chargeable houfes are 

known by the returns in 1777 to have been 

then 701,473, the whole number of houfes 

in the kingdom will come out 1,013,000, 

or nearly a million, as I have reckoned it. 

If we add to thefe totals thofe for Sup- 

pery and -its neighbourhood, where alfo 

- (becaufe full of poor manufacturers) the 

proportion of charged houfes is particularly 

low, the number of houfes in the kingdom 
will come out 1,125,000. -If we judge 

U2 ye 

 



goog டு டி ப. 

by the accounts Mr. Wales has colleéted, 
this number will come out 1,187,000.—— 
If we judge by all thefe accounts taken to- 
gether it will come out 1,159,000. 

All thefe determinations fhew a great di- 

minution in the number of houfes fince the 
Revolution ; nor (fuppofing Dr. Davenant’s. 
account fight, or even not very wrong) Is it 
poffible to reckon it equal now to what it 
was then without contradicting all proba- 
bility. 

A confirmation of this might be derived 
from Mr. Howlett’s accoufits, could they be 
trufted. He has (in his Examination of Dr. 
Price’s Effay,p.139, &c.) given alift of towns 
and parifhes in 20 different counties, in which — 
the total of houfes is 29,262 by enumeration, — 
and 17,225 by the recurns of the furveyors. 
The lait of thefe totals includes in it only 
the charged houfes ; and it gives a propor- 
tion of thefe to all the houfes in the king 
dom, which makes their number 1,191,000. 
But the truth is, that Mr. How/ezt’s ac- 
count of the returns of the furveyors can- 
not at all be depended on; and the follow- 
ing particulars will abundantly prove this. 

The numbers returned for Beccles, Bun- 
gay, Shipmeadow, Mettingham, and Homers- 
Jeld in Suffolk, were in 1780 (2), according 
to him, 169, 260, 7, 21, and 21 for thefe 
places refpectively.——I am affured, on the 

_ (2) There was no return in this year. 

contrary,
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contrary, that the numbers (when the laft 
general return was made in 1777) were 297, | 
220, 11, 27, and 23 returned as charged ; 

and 171, 106, ௦, 3, and 11, returned as 

excufed.——Thenumbers returned for North- 
ampton, Maidflone, Chefler, and Shrew/bury, 
he makes to be 768, 623, 1227, and 967 
re{pectively ; whereas it appears, from the 
accounts printed by the Houfe of Commons. 
in 1781, that the numbers returned to the 

tax-office for thefe towns in 1777, were, 

706, 727, 1244, and go4, exclufive of the 
uninhabited, and excufed houfes which were 
likewife returned, but included in the totals 
for thé: counties. 

But Mr. How/ett has here fallen into a till 
greater miftake; for, through hafte or in- 
attention, he has taken the numbers in his lift 
(being in reality only the number of houfes 
taxed given very inaccurately) for the whole 
of the numbers (a) returned, including unin- 
habited and excufed houfes ; and, arguing upon 
this miftake, he makes the houfes' in the 
kingdom 1,609,555 3 which is above a third 
more than, by computing in his own way, 

(2) © The number of houfes in Mr. Howlet?’s lift faid 
“to be returned for Tenterden in Kent, is 96, the total 

“198. A correfpondent, on whofe veracity I can de- 

‘© pend, affures me that thefe 198 houfes are all in the 
f parifh duplicate ; and that the 96 are thofe which are 
“ charged.” —Uncertainty of the Population of this Kingdom, 

Pe E38 he
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he muft have found them had he not fallen 
into this miftake (a). 

Tt 

(a) Mr. Howlett, in confequence of thus over-rating 
the number of houfes, and allowing 5 and two-fifths to a 
houfe, makes the inhabitants of Lagland and Wale to be 
near nine millions. The proportion of inhabitants ta 
houfes may be, in fome meafure, collected from the 
‘Table in p. 6th of the Eflay onthe Prpulation of England 
and Wales, which has been reprinted with fome additions 

_ at the end of the Firft Effay in the preceding Volume of 
this work. ‘Io the towns and parifhes in that Table I 
will here add Sanpwicn in Kenr, where, by an ace 
curate furvey in 1776, the hopfes were found to be 578, : 
and the inhabitants 2252, or 3.% to a houfe; and alfo 
HEasrry in the fame county, where, in 1774, the houfes 
were 141, and the inhabitants 656, or 4+ to a houfe.—» 
The total of houfes in that Table, with thefe added, is 
4552175 and of inhabitants 231,842, which makes 5 and 
an eighth to a houfe, ; : : 

Mr. How/ett has inferted in his Examination, &c. P1445 
the houfes and inhabitants in Birmingham, Norwich, Man- 
cheffer, Nottingham, and Liverpool, jaft as 1 had given 
them in the Effay on the Population of England, &c. but 
with fuch additions as to bring out the allowance juf 
mentioned § and two-fifths to a houfe. But had Mr. 
Howlett chofen to add to his own lift the whole of my 
lift inthe Effay, as well as that part of it juft mentioned 
which gives the higheft allowance, he would have found 

» (taking 4338 for the number of houfes at Manche/fer and 
Salford in 1773, and not 4268 as he makes it) the to- 
tal of houfes to be 41;030, and of inhabitants 244,422 ; 
and confequently the allowance to'a houfe not to be fo 
much as five and one-fifth to a houfe. 

Mr: Howlett’'s additions, with Sanpwicu and Eastry, 
and the additions which have been made (in the Table in 
the Firft Volume, ற, 298) to the Table in the Effhy on 
the Population of Bugland and Wales, will make the total 
of houfes 52,036, and of inhabitants 268, 568, and the al- 
lowance 5 and a fixth, ae ; "
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it is neceflary to obferve, that the me- 
thed here ufed of deducing the total of 

houfes 
It fhould be confidered, that thefe totals, confifting 

chiefly of the houfes and inhabitants in five of the moft 
populous towns in the kingdom, give moft probably a 

proportion of inhabitants to houfes too high for the king= 
dom at large. If we threw out BrrmincHam and the 

> town of Mancuestrr, the remainder will perhaps make 
@ properer mixture of great and fmall towns and country 
parifhes; and thé totals (or 41,675 and 210,158) will 
give 53,to a houfe. If Liverroon is likewife thrown 
out, the totals will give lefs than 5 to a houfe. : 

Inthe Table juft referred to I have given the num- 
ber of houfes and imhabitants at Birmingham: from 3 
furvey in 1770; when the houfes were 6025, and the 
inhabitants 30,804; of whom 15,363 were males, and 
15,441 females. I have Jately been informed that, ac- 
cording toa very accurate furvey of Birmingham in autumn 
1782, the houfes (exclufive of the hamlet of Deretend) 
were then 8125, of which 291 were uninhabited. From 
the fame account I learn, that the annual average of bu- 
vials at Birmingham (exclufive of Deretend) for four years 
to 1774, was 1116 3 and for fix years te 1780, was 1342, 

_ ——The number of inhabitants in 1770, divided by the 
ji of. thefe averages, makes the proportion dying an- 
nually at Birmingham to be one in 273; which, being very 
nearly the fame with the proportion dying annually at 
Liverpool and Mfanchefter, cannot probably be far from 
right: and this number (or 273) multiplied by the /econd 
average, makes the inhabitants in 1780 to be 37039. In 
order, however, to allow for the increafe of Birmingham, 
and to be more fure of finding a number not lefs than 
the truth, let the burials in 1782 be reckoned 1500, and 
the proportion dying annually x in 28; and it will fole 
low that, the inhabitants were then 42,000, and the nume 

_ ber of perfons in a houfe 5,, including about 700 in the — 
workhoufe and hofpital. ——I am fenfible that this falls 
below the common eftimates; but I pay no regard, in 
cafes of this kind, to any eftimates:which are not derived 
from careful furveys. oa 

U4 ' The 
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houfes in the kingdom from the. proportion 
(afcertained by furveys) of the houfes taxed 

The annual average of births at Birmingham was (ac- 
cording to the regifter) 1408 for 10 years to 178d. The 
excefs of the births above the deaths is plainly owing to 
that over-proportion of people in the firft flages of ma~ 
ture life, which always takes place in towns, in confe- 
quence of their being kept up or increafed by an influx 
of people from other places. See the Ferft of the follow- 
ing Effays. That this is the caufe of ‘the increafe 
of Birmingham is ‘undoubted, for the excefs of the 
births cannot account for a 4oth part of the increafe ; and 
before it became fo rapid as it has been for fome time, the 
burials exceeded the births, the anrual average of the for- 
mer having been, if the regifter defer'ves any regard, 708; 
and of the latter, 619. ‘The fame regifter makes the _ 
annual medium of burials for 10 years to 1697 to have 
been 156, and of births, 150. But this only confirms 
an obfervation before made, that the regifters in former ' 
times were very deficient; for it is not probable, that , 
Birmingham was then fo fmall atown; and an old ac- 
count which I have feen of a furvey in 1700 makes it to 
confift in that year of 2504 houfes, and 15032 inhabi-_ 
tants. ‘The regifter, therefore, did not then give above — 
a third of'the births and burials. “~*~ 

In Vol. I. p. 301, I have alfo given the number of 
houfes and inhabitants at Aaid/fone in Kent, from a furvey 
in 1781. I have fince learnt, that another furvey was 
made at Maidfione -in September 17823; and as fome in- 
ftruction may be derived from it, I ‘will here give the 

' refults juft as I find them in a pamphlet publithed in this 
town by Mr. Hozwdeit, and entitled, Ob/ervations on the 
increafed Population, Healthinefs, &c. of the town of Maid- 

10724௩ i 

fi mie Families, Houfes, Inhabitants, Males, Fenmales. Male 
உடல்கள். மல வரப அவல கத்தார் மத வம 

Inthetown = — 1037. 982 5028 2306 2722 145° 
Inthecountty —— 139 133 WoT eT) (1 eee 

  

Inthe whole parith 1176 1115 5755 2663 8002 ்
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to the totals of houfes in country towns and 
parifhes, muft be too favourable; becaufe 

this 

Female Women. Men Girls Boy. 
fervants. above 70, above 70, under 15, under 15 

Inthe town - 325 161 96 847 776 
In the country - 40 9 10 165 144 
  

Inthe whole parith 365 170, 106 . 1012 920 

Perfons to a houfe zthe town — 
In the parith ou? of the town —— —— sé 
Perfons to.a family iz the town —? 
In the parifh gut of the town > Sx 
Proportion of children under 15 to the 

total of inhabitants zz the’ town = ரப SO) 220 
In the parith ¢ out of the town as 100 to 235 

    

  

Tn the town one in 17 of the women exceeds 70 years of 
age, and one in 24 of the men; but in the country only 
one in 41 of the women exceeds this age, and one in 36 
of the men. 

Annual average ( eae to the regifter ) in the awhole parifh 
for 20 years— _ 

Of births to 1702 130 Of marriages 29 Of burials 134 
1௦ 1722 120 _ 30; °' —", tag 
to 1742 129 = 40 — 144 
to 1762 143 = 46 — I4o 

‘fo 1782 160 — 50 —, 148 
By afurvey ini1695, the inhabitants were 3676. 

From thefe particulars it feems to appear, that Maid- 
fone, at the beginning of this century, was a decreafing 
‘town 5 but that lately it has been zycreafing, not by an 
excels of births, but, like other towns, by drawing fup= 
plies from other places. The ratio of the births to the 
burials, (if it can be depended on) and the great over- 
ஹு of perfons in mature life in the town, prove 

this 
' The number of females in it turned of 7o is greater 
than the number of males, partly, becaufe males are 

more
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this proportion in London, Southwark, and 
all Middlefex (containing at leaft an 8th or 

more fhort-lived, but chiefly in this inftance becaufe the 

males, after removing to the town, are taken off again . 

to the navy, army, &c. And the proportion of both males 

and females turned of 70 in the country is finaller than in 

the town, becaufe remoyals from thence are chiefly to the 

town; and thefe being alfo chiefly removals of females, 

the town is rendered, at every age, much fuller of females 

than of males. at ae { 

it is farther obfervable, that the town, when compared 

with the country round it, appears to be particularly un- 

favourable to population, the proportion of children un- 

der ரர being much lefs there than in the country.——The 

fame is remarkable in the country round Mancheffer. See 

the Firft of the following Additional Hffays. 

it feems, indeed, that the confumption of towns tends — 

.t6 promote the po ulation of the country near them, and 

were they fed with people only from hence, they would 

not probably be fo prejudicial as they are to population. 

But the fac is, that there are few towris which would 

not foon come to nothing, did they draw their fupplies 

of people only from the adjacent country. So true 
is this of London in particular, that, notwithftanding 
this natural tendency of its confumption, there is fearcely 
2 village or parifh within ten or twelve miles of it, in 
-ghich, if we may believe Mr. How/et#’s extracts from 
the regifters, the births do not fall confiderably fhort of 
the burials. See his Examination, &e. p. 96,97, &c- 

In a note at the beginning ef the Firft of the following 
Effays, it appears that the number of houfes at: Man- 
cuestrR, exclufive of Salford, in 1773, was 3446, ine 
cluding 44 empty houfes. My friend Dr. Percival has 

«juft informed me, that at the end of laft year (1782) 2 
new and very accurate enumeration of this town (ex- 
clufive of Sa/ford) was completed, which made the houfes 
then to be 4606, An addition, therefore, has been made 
to Mancuesrer of 1160 houfes within the lait ten 
years, - 

gth
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gth. of the kingdom) is, and, for obyious 
yeafons, muft be much higher than it is 
jn the other diftricts of the kingdom. The 
returns in 1777 make the houfés taxed in 

_ London, Southwark, and all Middlefex to be 
47,008, and the total of houfes 90,5703 
whereas the fame yeturns for the whole 
‘kingdom make the former to be 707,273, 
and the latters952,734,;--—I think it worth 
adding, that froma return for London and 
Middlefex, in 1780, and laid before parlia- 
ment, It appears that the number of empty 
houfes in this part of the kindom had in- 

் 002160, between 1777 and 1780, from 3,381 
to 6,810. 

_ The evidence now infifted on, taken from 

the returns of the furveyors and affeffors of 
the houfe and window-duties, is the only 

dire&t evidence comprehending the whole 
kingdom -with which we are furnifhed on 
this fubject ; and it is fo difcouraging, that 
Ido not wonder that: the advocates for the 
increafe of our population endeavour to dif- 
eredit it; and I fhould certainly join them 
in this, were I lefs defirous to know things 
as they are, than to prove them what I with: 
them.—The care and attention of Mr. Rof 
(now one of the fecretaries to the treafury, 
but lately ‘the fecretary of the tax-office), in 
collecting thefe returns, cannot, I believe, 

be doubted; and he who confiders that 
they are founded upon old taxes, and made 
upon oath, will not be able eafily to per- 

fuade
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fuade himfelf that they can be very grofsly 

deficient. 

Mr. Wales, a writer whofe abilities I re- 

fpect and whofe accounts I am not in- 

clined to diftruft, has collected feveral ac- 

counts of enumerations of houfes mm or 

about 17750 and 1780, which he thinks af- 

ford a prefumptive proof of a general in- 

creafe during that period. I will tranfcribe 

his fummary of them, p. 48 (¢). 

  

ந -Houfes in Houles in 
1752, 1780, 

North Riding in Yorkfbire = — 1716 1985 

Eight villages in the Weft-Riding 784 943 

Seventeen villages in Derbyfre — 1001 1348 

Twenty-feven villages in North- 1036 roe 

ampton/oire = 

Fourteen parifhes in Sufolk (families) 653. 704 

Four parifhes in Suffex — 144 2230 

Four villages in Semerfetfhire — 428 388 

Mr. Wales has added an account taken - 

from the returns (which in this inftance 

he is willing to truft) of the furveyors for 

Agbridge and Morley divifions in the We/- 
Riding of Yorkfhire. From thefe returns it 

appears, that in 1761 the houfes in thefe 

(2) In p. 67, there is a comparifon of enumerations 

at different periods of Manchefer, Liverpool, Birmingham, 

Leeds, Nottingham, Norwich, and Farnham, which fhews, 

what is well-known concerning the four firft of thefe 

towns, that they have greatly increafed. ay 
A aks ர divifion 9
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divifions were 17,764; that in'1767, they 
were 20,526; and in 1779, 21,929; 

T will add a fimilar account of a diftriG in 
the county of Suffolk, where 

the houfes charged were (584 
பட 1 houfes excujed were ot 

—— 

6975 

the houfes charged were 6118 
the houfes excufed were 1521 

_ 7639 
‘There has undoubtedly been an increafe 

in York/hire, and perhaps alfo in Derbyfbire ; 
but he that will judge of it from the numbers 
in thefe accounts will be in danger of be- 
ing mifled: For I underftand, that it is in 
part an apparent increafe only, owing to the 
converfion of houfes holding two or more 
families, and formerly charged as /ingle 
houfes, into apartments having no commu- 
nication, and therefore now charged as fo 
many feparate houfes.——The inducements 
to fuch converfions among the lower ranks 
of people have been fo great fince 1761, as 
to be irrefiftible. For firft, their poverty 

has increafed, and therefore they have found 
it more neceflary to fave every needlefs ex- 
pence.——And fecondly, in 1761 the win- 
dow-duties were nearly doubled ; and houfes 

having 8 or g windows, Jefore excufed, 
were fubjeted to the payment of 15. per ae 

‘ or 

2 

In 177)
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for every window. In 1766 thefe duties 
were again increafed, and houfes havin 
only /2uen windows were fubjected to them. 
By dividing, therefore, fingle houfes holding 
more than one family into feveral tenements 
having each of them few windows, the tax 
upon them might be either leffened or en- 
tirely avoided (a). The decreafe of {mall 
farms has likewife contributed to this 
change, by caufing many farm-houfes to be 
turned into cottages for day-labourers. 

Perhaps, thefe have been the only caufes 
of the increafe. of the diftrict in Suffolk jutt 
mentioned; and there'is reafon to believe 
that they have been the principal caufes of 
the increafe in Agdridge and Morley divifions 
in York/bire. For the returns fhew an in- 
creafe in thefe divifions equal to above a 
6th of the whole number of houfes in fo 
fhort a time as fix years, or from 1761 to 
-1767; but afterwards, or from 1767 to 
1779, they do not, fhew 4a/f this increafe 
in double the time. ‘The firft increafe, there- 
fore, was probably occafioned, as I have ob- 
ferved, by the alteration in the window- 
duties in 1761; nor, indeed, could it have 
any other caufe than either this, or the de- 

(a) In Mr. Wales’s accounts of the increafe of houfes 
in the Norih-Riding of Ye orkfpire, and in Derbyfbire, it ap- 
pears that a great part of it proceeded from alterations 
in old Koufes ; that is, perhaps, from fuch alterations as 

fertion 
thofe here meant.
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fertion of other parts of the kingdom ; for it 
was too great and too fudden to be accounted 
for by an excefs of the births above the 
deaths, which is the only caufe that can 
produce a general and permanent increafe. 

There is one’more fource of information 
on the fubject of our population which is 
of particular Importance; I mean, a com- 

parifon of the births and burials and mar- 
riages at different periods. Such a compa- 
rifon for the whole kingdom would decide 
the queftion I amr difcuffing. But we are 
far from being furnifhed with the means 

_of making it. It is, however, thé evidence 

on which the advocates for a progreffive in- 

creafe in our population principally rely ; 

and I fhall here give a fair reprefentation of 

it, with fuch remarks as a regard to truth 

will render neceflary. 

Annual average of baptifms) Baptifms. Burials. 
and burials about or foon 
after the Revolution, in| 
33 parifhes in ten coun-\ 
ties, taken indifcriminate- ; * 

ly in different parts of 
England.—SeeMr. Wales's 
Enquiry, p. 49. (4) — J 

(2) In Mr. Wales's lift the average of burials corre 

fponding to the births is not given for Liverpool and Bow= 

den in. Lancafbire, and for Lamborn, Shefford, and Wiljord 

in Zerk/hire; and; therefore, thefe places are not included 

in this account. 
All 

460 ரச 
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் அற்பக் லி Baptifms. 
Annual average in the fame 

parifhes for fome yeast 4064 
before 1780.—Jé. p. 50 

Annual average of baptifms} . 
and burials about the year | 
4745 in 142 parifhes in? 4712 
21 counties taken indif=! 
criminately.— Jd. p. 53-5 - 

Annual average in the fame 
parifhes between 1775] 7179 
and 1780.—Id. 57. « ச 

Annual average of births and 
burials in the Deaneries of 
Melineth, Elvel, Buillt, Hay, 
and Brecon in the diocefe of 
St. Davia’s.—Ibid. p. 65: 

From ‘1700 to 1730 — 341 
From 1730 to 1760° -—— ரஜ 
From 1760 to 1763 or 1764 727 

Annual average in the other 
parts of the diocefe 

From 1700 to 1730 — 888 
From 1730 to 1760, —= III 
From 1760 to 1763 or 1764 1302 

Annual average in the whole 
_ diocefe of St. David’s 3 
From 1700 to 1730 — 1229 
From 1730 to 1760 — 1826 
From 1760 to 1763 or 1764 2029 

Burials; 

3537 

4067 

5689 

325° 
587 
580 

753 
921 

1183 

1078 
1508 

~ 1663 

All
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All thefe accounts have been extracted 
from the parifh regifters. ‘The deficiencies 
in thefe regifters, and the careleffnefs with 
which they are kept, have been often com= 
plained of. I with, therefore, fomething 
had been faid to eftablith their credit ; or at 

_leaft to fhew, that they have been preferved 
entire, and that they were not more deficient 
formerly than.they arenow (2). Suppo’ng 

them 

(@) May it not be doubted whether at the Revolution 
the parith regifters had recovered from the confufion into 
which all church affaiss had been thrown in the times of 
the civil war and commonwealth?———The number of 
popith and proteftant diffenters was then probably much: 
‘greater than it is now. But the obfervation moft to 
the prefent purpofe may be, that regifters of mortality are 
of late origin, and have been for a courfe Of years grow= 
ing more and more into ufe and eftimation. Among the 
Diffenters in London the regifiration of births was, fome 
years ago, much neglected. ‘At prefent it is more pracs 
tifed in confequence of notifications of the eftablifhment 
ofa public regifter, which haye been read annually from 
the pulpit. And in the country I fufped, that people of 
all denominations are got fo much more into the habit of 
reckoning it important, as fometimes to regifter in more 
than one place, 

“Tn 1638 Henry the Bighth gave order's that the ins 
* cumbent of every parith thould keep true and exact re- 
& oifters of all chriftenings, weddings, and funerals in 
“his diftrié:. But this order, in many places, was lit- 
‘tle regarded till’ Queen Aazaberb, in 1558, gave another 
‘order for keeping them more exactly. Yet after all 
“they were but remifsly kept in many parifhes, and 
66 often committed only to loofe papers, by which means 
s¢fome. were loft, fome rotted away, and others were 
“devoured. To remedy thefe evils, orders were given 
Wot. Il. Part I. x Spa itt 
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them correct, they take in but a very inconfi- 

derable’part of the kingdom, and chiefly that 

very part which, it is well known, has in- 

creafed, but the increafe of which mutt have 

been, in fome meafure, occafioned by remo- 

vals from other parts of the kingdom. The 

Jecond of thefe accounts is the principal ; and, 

if from the numbers in it are deducted the. 

births and burials in Manchefler, Rochdale, 

and Warrington in Lancafhire; atid in Shef- 

“in 1559, that all regifters fhould be kept in parch- 

« ment-books only, and that all preceding ones which: 

<< could be found, fhould be tranferibed into new books. 

« But no place in England lighted thefe orders fo much 

«as London; for, except in two or three years of great 

& plagues, we find no bills in London till 1604.——But 

« neither country nor city regifters, where there has been, 

_ or ftill'is any confiderable body of diffenters, popith or 

“ proteftant, are to be much relied on after 1644, when . 

« the divifion in the church firft broke out. And even 
« in places where there are no diffenters, regifters are 
« little to be regarded on account of feveral unhappy 
« concurring circumftances, as the negligence or fre- 

quent abfence of the regifter-keeper, and the igno- 
“ rance, poverty, miftakes, and prejudices of feveral of 
« the people.” —~ See the preface to the New Obferva- 
tions on Town and Country Bills of Mortality, by Dr.' Short, 
Pp: 9, &c. 5 

In London the bills did not include the diftempers till 
16293 nor the ages till 17285 and ftill itis well known 
that they are very defedtive. ் aie 

_ Conclufions drawn from regifters of burials, be they 
ever fo exact, are rendered more uncertain than is com- 
monly imagined, by epidemics, and the different degrees 
of healthinefs or ficklinefS of different years, This may 
be learnt in fome meafure from what is related of Swe- 

DEN in p. 146. 
field,
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field, Wakefield, Hallifax, &c. in Yorkfbire, 
the remainder will be, in the firft period, 
1630 births per ann. and 1408 burials ; and, 

in the fecond 2010 births per ann. and 1502 
burials, which makes a {mall increafe. 

The jirff account overthrows itfelf by 
making the burials at *the Revolution in 
eleven counties to exceed the births. Thefe 
counties, therefore, if we are to judge from 
thefe extracts, muft have been then decreaf- 
ing. ‘The increafe which appears at prefent 
is almoft entirely the increafe of the towns 
juft mentioned ; and if they are {truck out, 
the remainder in this fir/ff account, as well 

as the fecond, will be little; and that little 
will fhew a decreafe in Somerfet/kire, no in= 
creafe in Nottinghamfbire, and only a {mall 
increafe even in York/bire.- 

Mer. Wales’s third \ift fhews an increafe at 
the beginning of this century fo rapid in 
the diocefe of St.. David's asin 30 years to 
double the inhabitants of five deaneries ; 

but, in the other parts of the diocefe, fo 

much, flower, as in the fame time not to add 

a quarter to the inhabitants. lt deferves 

notice farther, that they reprefent the in- 

creafe which took place in the f/f period _ 

as changed into a decreafe in the /econd and 

third periods. This will appear upon con- 
fidering, that had the increafe in the fir/ 
period been continued to the end of the 

jecond, the arnual averages at the end of this 
Keo fecond 
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Jecond period, (or which is nearly the fame} 
the annual averages from 1760 to 1763, 
muft have been much greater . than they 
are ; for they muft have borne the fame pro- 
portion to the averages of the Second period 
that the mean between thefe averages and 
the averages of the fr/? period bear to thefe » 
laft averages. That is, in the five deaneries, 
the average of burials about 1760 fhould 
have been to 587 as the mean betwen 587 
and 325 (oras.456) is to 325. It fhould 
have been, therefore, 823 (or fome number 
not very diftant from this) inftead of 580; 
which laft number is fo much too little as 
to be nearly equal to the annual burials about 
the middle of the fecond period ; and, there- 
fore, if mot very wrong, proves a decreafe 
muft have taken place. 

By the fame reafoning it will appear, that | 
in the whole diocefe, if the increafe in the 
ரச period had continued, the burials at the 
end of the /econd, or the beginning of the 
third period thould have been nearly 1808, 
inftead of 1663. ‘The fame conclufions may 
be deduced by computing trom the births. 

Thefe are circumftances which give a ful- 
Picious appearance to this  regifter evi- 
dence (a) ; but there is a third circumftance 

._ which deftroys its credit. 
At 

(a) One’ plain reafon of the inconfiftencies in thefe 
accounts has been intimated, namely, that the oe 

. an



POSTSCRIPT > day 
At the fame time that, in the five dean- 

eries, they fhew an extravagant increafé in ~ 
the frft period, they give the births and 
burials nearly equal, and therefore make it 

impoffible there fhould have been any in- 
creafe (4).—The like will be obferved pre- 

. fently of the whole diocefe. 
That part of the kingdom where the pa- 

rith*regifters give the ftrongeft proofs of an 
increafe is the diocefe of Che/fer. The 
following is a fummary of the extracts from 
them as I have received it from a’friend in 
the diocefe, > 

  

Births. Burials, 

In the archdeaconry 
வீதிக் = hin 1717, 77103 6380 

in 1779, 16791 1257 
In the whole diocefe in 1717 foot eee 

in 1779 21463 16080 

There appears here an increafe which has 
doubled the inhabitants in 62 years ; and 

and burials in former periods are given by the extracts 
much more below the truth ‘than in the latter periods, 
And as far as this is the cafe, they prove nothing, 

(¢) The births in the firft period, in order to produce 
(in conformity to the extracts) a double number in 30 
years, fhould have been more than double the burials 5 
that is, fuppofing the burials not too: high, the oirths 

» .fhould have been about 700}; and both the births and 
burials in the /econd period, inftead of being 715 and 587, 
fhould have been double thefe numbers. 

Xi there
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there is no reafon to doubt out that this part 
of the kingdom (including in it fome of 
the chief manufacturing towns in Lancajhire, 
Chefbire, and York/bire) has confiderably in- 
creafed. I cannot, however, truft my be- 
lief of this merely to thefe extracts (a) ; for 
they deftroy their own authority by giving a | 
proportion of the births to the burials, which 
is inconfiftent with any fuch increafe, as will 
appear from the following obfervations. 

If the annual average of burials about 
1717 is multiplied by 35 (a multiplier 
which, in the cafe of a large country diftri& 
cannot be much too high), it will appear that 
the whole number of inhabitants in the 
diocefe was then 306,000. The excefs of 
the births above the burials was 1849, or 
the 166th part of the inhabitants ; and this 
is an excefs which, fuppofing the increafe 
produced by it uniformly accelerated, with- 
out being once checked by fickly feafons 

(a) The author of the pamphlet entitled, Tse Uncer- 
tainty of the Population of the Kingdom, mentions a very 
material cireumftance relating to the regifters of births 
kept in Lancafpire, and fome other northern counties.— 
s¢ Tam affured,” fays he, “ by the moft authentic in- 
6 formation, that, in confequence of the late multipli- 
© cation of chapels, it is mo uncommon thing for bap- 
“ tifms (and fometimes burials) to be entered, in fome 
« parifhes in thefe counties, twice over ; firft in the cha- 
« pel regifter, and afterwards, for greater fecurity, im. 
« that of the mother church, p. 28.” 

3 and
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and emigrations {that is, fuppofing it a 
much greater increafe from a given furplus 
of births than there is reafon to expect), 

could not have doubled the inhabitants in 
' lefs time than 11 § years, as may be found by 

computing in the manner direéted in the 
Note, Vol. I. p. 279. If, therefore, agree- 
ably to the parifh extraéts, they were dou- 
bled in 62 years, it muft have been the ef- 
fect, not of the excefs of the births above - 
the burials. (the only general caufe of the 
increafe of countries), but of an influx of 
people from other parts of the kingdom ; 
and, therefore, proves no more than that 
one part of the kingdom has gained by tak- 
ing away from other parts. And this may 
probably have happened in this diocefe. The 
truth, however, more probably is, that the _ 
parith regifters do not give us true inform= 
ation in confequence either of having been 

more deficient formerly, or not having been 
duly preferved. See the Notes in p. 331, &c. 

This obfervation is applicable to all the 
other accounts which I have met with taken 
from parifh regifters——In the diocefe of 

. St. Davia’s there appears, by the extracts, 
to have been an addition (between 1715 and 
1760) of three fifths to the inhabitants. But 
the excefs ‘of the births above the deaths 
will not account for more than a ¢hird of this 

*increafe ; and as very probably more people 
leave Wares than flock into it, either (in 
conformity to the excefs of the births) there 

org ~ may -
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may have been no‘increafe, or the regifter in 
the firft period muft have been fo deficient 
as to give the births near a third lefs than 
the truth (a). 

This argument holds equally with refped, 
to the fecend of the accounts taken from 
Mr. Wales. And his firft account carries, 
as before obferved, impoflibility on the fac 
of it, ree 

The following isa fummary of Mr. How- 
fet?’s accounts, taken from p. 128 of his 
Examination, &c. 

Annual average of births and burials for 20 
years about the Revolution, compared 
with the annual average for the laft 29 
years, in 68 parifhes in Kent, 43 in Efex, 
and 17 in Surry. 

Births. Burials, 

About the Revolution — 2993 3054 
‘For the laft 20 years — 3947 3983 

In the fame parifhes, with the addition of 
18 in Sufex, 15 in five fouthern counties, 
29 in Suffolk, the city of Norwich, and 
five parifhes in Wales. 

கடன் 7 a : Births. Burials, 

out the Revolution — 466 740 
For the laft 20 years ௮ ரி He 

To 

ர (a) If the burials are fuppofed deficient, as certainly 
they ought, the births muft have been proportionably 
more deficient than the third here reckoned. 

(8) There are:mang errors in Mr. How/et?’s numbers, 
but Thaye not difcovered any that will materially affect 
the proportion of the totals here given ; ன் லன் ens ன்
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To thefe accounts Mr. How/ett has added 
(in p. 13.) a comparifonief the births and 
burials for two periods of #ve years. in 162 
parithes in 26 counties ; the firft period be- 

ginning with 1758, 1760,.0r .761; and 
the fecond with 1773, 1795, 0r 1776. 

Annual average Annual average 
oe rhe of births, of burials. 

Inthe firt period® gs 27 991௦ 
In the fecond period — 1191 1060 

This is all the ,régifter evidence which 
‘Mr. How/ett has produced, exclufive of Mr. 
Wales’s, and that taken from the parifh re- 
gifters in the diocefe of Chefier alreacy no- 
ticed. This evidence-he has difplayed with 
great pomp, and infifted upon asa tull proof 

of an eftenifhmmg increafe in our population. 
But never before was an evidence offered fo 
abfurd and felf-deftructive. For it fhould 
be obferved, that, according to thefe ac- 

counts, the deaths in the kingdom from the 
Revolution to the prefent time have exceeded 

Tn a poftfeript he has added to the parithes abovemen= 

-tioned the births and burials in 17 others 5 and all toge- 

ther make the annual averages. 

32 Births. Burials. 

-At the Reyolution .—= ௨. 8375 _ 8493 
At prefent. — = — 11195 11382 

: the
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the births fa). Mr. Howlett, therefore, 

will, I hope, fome time or other, inform 

us how the increafe in which he triumphs 

has been produced.—-—-But to be ferious, 

An excefs of deaths cannot exift long in any 

kingdom. ‘The appearance of it, therefore, 
in 

(a) tt may be faid, that the excefs of burials in this 

and the other accounts before noticed, is occafioned by a 

great over-proportion of omiffions in the regiftration of 

births. But what confidence can be placed in regifters 

which admit of fuch defects ? or how is it to be known ° 

that they were not much greater formerly, agreeably to 

the obfervations in the Note p. 321? ் 

The omiffion of ftill-born and unbaptized infants 

fearcely deferves notice, becaufe they contribute nothing 

to population, and are probably, in moft places, omitted 

in the burials as well as the births. And with refpect to 

other omiffions, were we to reckon them a tenth of the 

births, and only Aaif as much of the burials, fill an 

excefs of births would be left, which would be almoft 

equally inadequate to the increafe. Seth 

_ In fhort; let the regifters of births be ever fo deficient, 

the increafe they thew mult have taken place if they were 

not more deficient formerly than they have been. lately : 

And yet, this’ increafe could not take place unlefs they 

were deficient to a degree which is incredible, and which, 

were it credible, would render them unworthy of much 

notice. The increafe, for inftance, whick on this fup- 

pofition muft have taken place in the’diocefe of Cheffer, 

cannot be accounted for from the excels of births without 

reckoning the omiffions in the regifters of births equal in 

both periods to at leaft a zhird of the regiftered births, 

even though the regifters of burials are reckoned correct 

and complete. This will appear to any one who will 
calculate in the manner explained in p: 326, &c. The 

fuppofition, therefore, muft be wrong that the regifters 

of births were not more deficient formerly than they have 
been lately. : ் 

Ths 
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in thefe extracts muft be owing either to 
their being miferably erroneous ; or to their 

_ being taken moftly from towns ; for in thefe 
it feldom happens that an excefs of deaths 
does not take place ; nor is there any worfe 
caufe or fymptom of depopulation than their 
increafe. 

All the evidence taken from the parifh 
regifters has been now laid before the rea- 
der, as far as | am acquainted withit. I am 
informed that Mr. Wales and Mr. How/etz 
are proceeding with théir enquiries (a); and 
I hope they will be able hereafter to offer 
to the public fome more confiftent and pro= 

bable accounts. When, however, I con- 
fider the reafon there is for believing that 

the 

The effect which the omiflion only of baptif{ms among 
Diffenters may have, will appear from the following 
  faci—The number of baptifms at Sandwich in Kent, 

among Proteftant Diffenters (exclutive of Bapti/fs) was 

From 1690 to 1699 — 120 
From 1730 to 1739 வ 58 
From 1770 to 1779 — 13 

The number of baptifms in the fame town for the fame 
periods refpectively was, exclufive of Diffenters, 755, 
744) and 758 

(a ) Thave not fought for any accounts of this kind, 
not chufing to give trouble to obtain fo indecifive and 
percarious an evidence. The following are all I can add 
trom my own information to thofe already given. 

Lincoln.
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the parifh regifters were in former periods 

particularly defective, I cannot help doubting 
Anpual Annual Annual 

births ‘burials marriages 

Lincolnfhire—Swinderby = 
ne 

ர fy it -10 years tq 1690 

to 1720 5:8 
to 1779 aL 

Durham—Sitaindrop ய த 
1௦3205 00 1445 

டன் 
Kent——Tenterden pari 1 

20 years to cathe 29.8 

கன்னட அ Sandwich pati 

7௦ years to 1629 | 1-2 
$௦ 7689) 103.2 

1௦ 1730 74:4 
to 1779 75-8 

அதற parith oon 
To years to 1629 

to 1689 ~ 13.7 
1௦ ரர. ரர 

ன ie 779 20-7 
ord parith od 

10 years to a 7 
to1779 6.7 

Weodneftorough parith 
10 years to 1719 § 513 

to 1776. 14.8 
Af ot 27.7 

20 years to 1578 
te 1777 50.0 

Cornwall——_Lifkeard parith 
20 years to 1719 a 

ப் 1௦ 1760 48.3 
Devonfhire—-Oeford parith ் 

் 20 years to oe a 
் ் to 1769 122 

Staffordthire—Biddulph 20 years லல 
to et 3 
to £739 627-8 

to 1769 38.9 

125, 

5.9 
5-0 

28.5 

44.8 

33-6 
34-0 

159.6 

95-8 

70.4 
68.8 
12.1" 

1:22. 
13.0 

13-4 

4.9 

4.8 

10.9 

12.4 

25°7 

39717 

45-3 
45-3 

8.0 

75 
15.6 

21.1 

21.1 

whether 

0 

2:0 
1.4 

7.0; 

12-9 

9.8 

11.9 

ா.3 

11.7 
16.3 
21-3 

6,4 

2.6 
4.2 

bee 

1.2 

2:0 

73 
427 

6.6 

BI.9 

13:0 

12.8 

4:3 
4:4 
6.1 

6 

6
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whether any examination of them isc 
of furnifhing with fufficient ae 
prove that our population has not decreafed 
fince the Revolution, 1 queftion even whe- 
ther it can inform us properly of the pro- 
portion of births ‘to deaths in the kingdom, 
This alone, could it be afcertained, would 

_ enable us to form fome judgment of the 
prefent ftate of our population, and to de- 
termine, with fome probability, whether it 
is increafine or decreafing. If we unite all 
the extracts before given, rejecting Mr. How- 
leti’s, this proportion’ will come out!2, Were 
thefe extracts to be depended on, they would 
probably give this proportion too high for the 
kingdom at large, becaufe taken chiefly from 
the regifter of the diocefe of Chefer, the 
moft populous and flourifhing part of the 
kingdom (a). We may, however, argue 
upon it, and reckon it the juft Proportion 

: for 

333 

(2) Dr. Short has employed much time and pains in 
collecting extraéts from the regifters of a great variety of 
market-towns and country parithes and villages in differ- 
ent parts of the kingdom for two periods, the firft ex- 
tending from the reign of Queen H/zaberh to the middle 
of the laft century ; and the fecond from different years 
at the end of the laft century to the middle of the prefent- 
century.; and from a comparifon of thefe extracts it ap- 
pears, that in the former period the births exceeded the 
burials in the proportion of 124 to roo; but that in the 
latter they exceeded thei only in the proportion of 111 
to log 7 ் 

This,
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for England and Wales, exclufive of Londow 
and its environs ; on which fuppofition, if 
we reckon the annual burials fuch as, in 

confequence of multiplying by 35, will 
make the inhabitants of Exglond, exclufive 

of London, four millions and a half, the an- 
nual burials will be nearly 128,000, and the 

births 164,000, leaving an annual excefs of 
36,000 ; and this is an excefs which would 

produce an increafe in moft other coun-. 

tries, notwithftanding the wafte in their 
capitals, and all the other caufes which 

ufually check the incréafe of countries (2) 
But 

This, were there fufficient evidence for it, would ma- 
nifeft too plainly an encumbered and declining popula- 
tion. It appears (as Dr. Short {peaks) with no lefs evidence 
from the regifters than that the fun fhines ina cloudle[s day at 
noon; and he concludes from it, that in confequence of 
the irregularities and debauchery occafioned fince the 
Revolution, by increafing opulence and luxury, the king- 
dom has been for many years growing lefs healthy. But 
the truth is, that the regifters (having certainly been 
more defective formerly than they are at prefent) cannot 
be. trufted asa juft foundation for any conclufions.—— 
See Dr. Shorts New Obfervations, Tables 1ft, 2d, and 3d, 
and p. 80.—See likewife the Preface to his Hifory of the 
Comparative Increafe and Decreafe of Mankind; and.the 
‘Tables at the end. 

(a) The proportion of births to deaths in 
all Swepen for 9 years to 1763 was * 

In the kingdom of NapLes for 5 years to 

i 130 to 100 

t 144 to 100 

2 t 117 to 100 

Annual 

1777. or i 
An all France for 5 years to 1774 

928,918 to 793,931, or _
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But perhaps there are few kingdoms now ex- 
ifting in which moft of thefe caufes operate 

fo 

Annual average of births, deaths, and marriages in 
Breflaw, Glogaw, and the other towns of ‘Sinesra for 
four years to 1778. 

Proportion of births Proportion of births 
to marriages. to deaths. 

10900 10935 «2409 45 to Io 996 to 1000 

Annual average of births, deaths, and marriages in the 
country parifoes and villages of Sivesra for the fame 
period. 

Births. Deaths. Marriages. 

§ . Proportion of births Proportion of births Births. Deaths. Marriages, See ses ¢ 

53094 42894 11848 45 to Io 125 te 100 , 

‘Siesta appears from hence to confift of near two 
millions of inhabitants; of whom the inhabitants of towns 
are about a/ixth part. 

2 

The following accounts (copied from the Tables at 
the end of the Firft Volume of Mr. Suw/milch’s Gotiliche 

Ordnung, 34 Edition) will fhew, in fome meafure, the 

ufual progrefs of population in a country. ‘They will 

alfo ferve for a contraft to the inconfiftent extraGis which 
T have given from our parith regifters ; for it will appear 

that inftead of {hewing an increafe too great for the fixr- 

plus of births, they always (in confequence of fickty years 

and other caufes) thew a much imaller increafe than ix 
was capable of producing. 

Tn the’ old. Prusstan dominions and the provinces of 
Brandenburg. 

. i Proportion Proportion 

Annual ayerage- Births. Burials. Marriages. of births to ௦4 births to. 

marriages, burials. 

4 years to 1701 66247 44680 1814 36001௦ 148to100 

7 yearsto 1728 82934 60821 20720 40001௦ 136 to 100 

6 years to 1756 102935 78865 24487 4010 10 136 to 3 
சு அ.)
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fo much as in this. Few kingdoms have 
been engaged within fo {hort a period in fo 
many defolating wars. Few kingdoms have 
had fuch armies and garrifons and fettle- 
ments to maintain in fo many diftant regions, 

and 

Tn the kingdom of Prufia and dukedom of Lithuania. 

© Proportion Proportion 

Annual average. Births. Burials. Marriages. of-birthsto of births to 
. marriages. _ burials, 

ro yearsto 1702 21963 14718 59௦8: 37101௦ 15010 1௦௦ 

Gyearsto 1716 21602 11984 4908 39101௦ 180 to 100 

“G years to1756 28392 19154 5599 ௦101௦ 748 (01௦௦ 

W. 2, 1௨ 1709 and 1710 a peftilence carried off 247 9793.08 

the inhabitants’ of this country ;.and in 1736 and 1737 epi- 
demics prevailed, which again checked its increafe. 

Tn the Churmark of BRANDENBURGH. 
Proportion _-Proportior 

Annnal average. Births. Burials, Marriages. of births to of births to 
் marriages. burials. 

§ years to1702 13433 605 3597 37101௦. 17600 1௦0 
4 years t01756 23486 18840 6646 381010 12400 10௦ 

Duchy of PoMERANIA. 

் Proportion Proportiow 
Annual ayerages Births. Burials. Marriages. of births to of births te” 

: _marriages. burials. 

6 years to 1702 6540 4647 1810 36101௦ 140 to 100 
6 yearsto 1708 7455 4208 1875 39to10 177 to 100 
6 yeatsto 1726 8432 5627 2131 30010 75010 1௦௦ 
4 years t0.1756 12767 9281 2957 43101௦ 137 to 100 

Tn this inftance the inhabitants appear to have been al- 
moft doubled in 56 years, no very bad epidemic having™ 
once interrupted the increafe ; but the three years imme- 
diately following the laft period (to 1759) were years fo 
fickly that the births were funk to ¥0,229, and the bu- 
rials railed to 15,068, 

் + Neumark
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and in fuch unhealthful climates. No king 
dom ever fupported fuch a navy, or carried 
on fo extenfive a foreign commerce, of 
wanted, on thefe accounts, fuch a fupply of | 

men for the fea-fervice : Nor was there ever 
a king 

Neumark of BRANDENBURG; 
ee 2 ; Proportion Proportion 

Annual average. , Births. Burials. Marriages. of births to of births to 
marnages, burials, 

gyearstor7or 5433 3483 1436 37 to 10 155 to 100 
gyearsto1726 7012 4254 1713° 401010 76410 1௦௦ 
gyearsto 1756 7978 5567 1891 42t0.10 143 to 100 

_ Epidemics prevailed for?6 years from 1736 to 1741s 
which checked the increafe, ன். a 

“‘Dukedom of Macprsure. 

Proportion Proportiom 
Annual average. Births. Burials. Marriages. ofbirths to of births te 

ee Marriages. burials, 
Syearsto170z 6431 4103 168॥ 38 toro 156to 109 

“hyearsto 1717 7590 5335 2076  36to 10 142to100 
Syearsto 1756 8850 8069 2103 4010 1௦ 10010100 

The years 1738, 1739; 8740; 1741, 1750; and 175% 
were partieularly fickly. ட் 

Duchy of HarusksTant. 

Birth§to —-Birthsto 
ட் marriages. burials. 

“gyeatsto 1692 2366 1478 604 39 to 10 160 to 100 

Syearsto1746 2803, 2052 712 39 to10 136to 100 

Gyearsto1756 2917 2621 778 37 to 10 111 to 100 

Annual average. Births. Burials, Marriages: 

Duchy of RAVENSBERG. 

Births to’ _Birthis to 
marriages. _ burials. 

Syearsto1692 3899 2552 964 40 tolo 15210 100 

Ayeatsto 1756 5041 3874" 1371 36 to 10 13210 100 

Annual average. Births Burials, Marriages. 

Vor Pie Ya Dukedoni
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a kingdom which confifted fo much of peo-= 
ple employed in trades- and manufactures, 

which 

Dukedom of Creve and County of Mark. 
Births to Births to 
marriages. deaths, 

4 years to 1701 6249 4132 1729 36to10 151 to 100 

5 yearsto 1739 7358 5535 1741 42101௦, 13410 1௦௦ 
Ayearsto1756 7612 5567 1966 3801௦ 13610 1௦௦ 

Annual average Births. Burials, Marriages. 

Austrian MILANESE $ 

Confifting in 1774, of 211,479 families, and I! 16,859 

inabitants ; and in 1769, of 1,101,723 inhabitants, of 
whomy9638 were priefts, 5616 friars, and 7140 monks 
and nuns. 

க 8 5 ட் Births to Births to 
Annual averageof ‘Births. Burials Marriages. Be ropes ட்ரம் 

2769,1773 and 1774 44039 40030 9619 45t010 110 to 100 

N. B. The laft of thefe years appears to have been parti- 
cularly fickly ; for the burials exceeded the births, and were 
g156 higher than the average of the years 1769 and 1773. 

DENMARK. 

Annual averageof Births. Burials. Births to burials. 

5 yearsto1747 22996 18864 1z1 to 100 
S yearsto 1756 «24298 21706 112 to 100 

Epidemics prevailed in 1755, and 1756, which made the 
burials in thofe years nearly equal to the births. 

The medium of thefe ten years is nearly 20,000 ; and, 
multiplying it by 35, will make the number of inhabit- 
ants then in Denmark 700,000. 

Norway. 

Annual average of Births, Burials. Births to burials. 

5 yearsto 174.7 17522 10955 160 to 100 
¥4 years to 1756 19947 , 14661 136 to 100 

Multiplying 16000 (the average of burials in Norway 
for four years to 1756) by 35, will make the number of 
inhabitants 560,000 in 1756. Tn
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which fhorten life, or whofe Metropolis was 
fo large, or a/f fo large, in comparifon with 
the number of its inhabitants.-—If we 
include in Lonpon all the parifhes and little 
towns near Lonpon, where, almoft univer- 
fally, the burials exceed the births, it is mos 
derate to reckon that the former exceeds the 
‘Jatter in this part of the kingdom about 
10,000 annually ; and that, confequently, 
Lonpon demands a recruit of people every 
year equal to this number. ‘Forty years 
ago there was this excefs of burials within 
the bills only. , This. will make the ana 
nual furplus for the whole kingdom 26,000 
which may probably be fufficient, or per- 
haps more than fufficient, to fupply all the 
waite occafioned by fickly feafons, emigra= 
tions to the colonies, and the other caufes 
I have mentioned.——But the truth is, that 
it cannot be reckoned with any degree of 

  

In 106 country parifhes and villages im the Churmark 
of Brandenburgh, confifting (in 1748) of 106,204 males 

* and 107,540 females. 

் ; i i Births to 
Annual average of Births. Burials. Marriages. pea ee 

10 years to 1748 7099 5561 1966 3610 1௦ 1270 100 

In feven market-towns and 54 country-parifhes in Eng= 
land, confifting (in 1740) of 10434 families and 46,050 
inhabitants, according to Dr. Short’s New Obfervations 

poate 2 : 
Annual average, Births, Burials. Marriages, pe Eis to 

In 1748 1575 1360 399 40101௦ 115 to 100 

2 ௨014
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confidence, that there exifts any fuch fur- 
plus. 

ட் Mr. King, in 1693, ftated the births of 

the kingdom, exclufive of thofe in London, 

at 170,000, and the burials at 148,000, 

which makes the proportion of the former 

to the Jatteras 115 to 100. See Dr. Dave- 

nant’s Works, Vol. II. p. 180. Mr. King de- 

duced this from the affeffments then impofed: 

on births, marriages and burials; and he has 

fhewn fuch fagacity in his other eftimates, 

that I cannot help, paying fome regard to 

him inthis. If he was‘right, the kingdom 

has probably been decreafing, fuch a furplus 

‘being incapable of fupporting a population 

-fo encumbered as ours, and which ever 

fince Mr. King’s time has had fuch increaf- 
ing demands upon it. 

I cannot help taking this opportunity to — 
obferve, that there is reafon to believe that 
poor countries (provided the ground fup- 
plies them with plenty of food, and the 
poverty of the inhabitants confifts only 
in their wanting ‘conveniencies and elegan- 
cies, in Other countries deemed 7722877220) 
increafe fafter than rich ‘countries. The 
reafon is obvious. The greateft enemies of 
population are the artificial wants, the ac- 
cumulation of property, and the luxury 
and vices which are the conftant attendants 
of opulence, and which prevent a regular 
and early union between the fexes. The 
inhabitants of poor countries are more fimple, 

more
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more healthy, and more virtuous; and, 
wanting little befides food, families are no 
burdens, and the prolific powers of nature 
have free fcope to difplay themfelyes.— 
Perhaps IRELAND is one inftance of this. 

-If we may depend on an account in the 
_, Philofophical Tranfactions (Abridgement, 

Vol. III. p. 666.) the number of people in 
Ireland, in 1695, did not much exceed a . 
million. At prefent they are, I fuppote, 
about two millions.——According’ to an 
account publifhed annually.at Dubkn, in 
Watfon’s Almanack, the houfes in Ireland, in 
1754, were 395,439. In 1767 they were in- 
creafed to 424,0463 and in 1777 to 448,426. 
But I have been informed that this account 
is of no authority, and deferves little cre- 
dit. Nor can I learn that there are in Ireland 
any documents from which a judgment to- 
lerably correct can be formed of the pro- 
grefs and prefent ftate of its population. It 
might have been expected, that the hearth- 
tax would have furnifhed fuch documents : 

But this ig not the cafe; and all that is | 

known with certainty is the yearly produce 
of the tax ; the average of which for the 

laft five years to 1781, having been 60,6487. 

makes the number of hearths that pay the 
tax (at 2s. per hearth) to be 600,480. It is 

fuppofed that a houfe may be allowed for 

every ¢wo heatths, and that a third of the © 

houfes are excufed on account of inability 
ae ge and
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and, on thefe fuppofitions, the number of 

houfes will exceed 400,000 (2); and, confe- 

quently, the inhabitants will be (as juft 

seckoned) about two millions (4). 

(2) In the year 1787 the following account was returned 

to the Houfe of Commons of Ireland, of the number of 

houfes in that kingdom paying hearth-money. 

"No. of Houfes No. of Houles No. of Houfes No. of Houtes 

+3 147 27 5 42 
14 139 28 8 44 ம 

From this table it appears that the number of hearths (ex= 
clufive of thofe exempted by law) is 612,577; and there- 
fore, on the fuppofition adopted in this poft{cript, the 
whole number of houfes in Ireland will be 408,384.—But 
if the preceding accounts be accurate, their real number 
amounts to 474,234, and confequently the inhabitants will 

_ rather exceed two millions and a quarter. ED. 

(2) A furvey of BeLFast was made in Fan. 1782, from 
which it appeared, that it confifted of 2026 houfes, con- 
taining 13,105 inhabitants, 6133 of whoni were males, 
and 6973 females. Looms 388; and houfes for fell- 
ing beer and fpirits 119, or a 17 part of all the houfes. 
——On Jan. 1,1757, the number of looms was 399, 
and the honfes 1779, containing $549 inhabitants, of 
whom 7993 were Protefants, and 556 Paps/ts. 

ntaini 01 contaiz containing 
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Sweden,
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Sweden, Norway (2), and the kingdom of 

Naples, are increafing faft; and alfoRussia, 
if we may judge from the following fa&s. 

In the viceroyalty of Tweer (in 1780) 
there died 4315 males ; 3646 females ; but 
there were born 11948 males, and 9013 fe- 
males. The marriages were 6074. 

In the eparchy of Vologda the deaths in 
the fame year were 2688 males, arid 2377 . 
females, “The births were 6517 males, and 
5366 females. ‘The marriages 3232. 

In both thefe provinces, therefore, the 
births were confiderably more than double 

_ the deaths; and the increafe muft be rapid. 
At the beginning of the fame year (1780) 

there were found in the diftrict of Moscow 
137,698 males, and 134,918 females ; of 
whom died in the courfe of the year 2101 
males and i601 females, or the 65th part 

of the males, and 84th part of the females. 
But there were born in the courfe of the 

year 4546 males, and 4075 females, which 

added 591g (ora 46th part) to the inhabi- 

‘tants ; and the number of inhabitants ac- 

tually counted at the end of the year was 
* 140,143 males, and 137,394 females (2) 

(a) See the Preliminary Obfervations to Table XLII. 

p- 146; and the Effay on the Population of England, 
» 14. ் 

: if b ) Bhefe accounts have been given by authority in 

Russta; and were communicated to me by Mr. Howard; 

who with views of unparalleled humanity, travelled 

through that country in 1781——To Mr. Haward’s en- 

quiries I likewife owe the account in the note p, 335 of 

SILESIA. 
Y4 But
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But there exifts probably among mane 

kind no fuch increafe as that among. the 
United States of NorruH-AMERICA, ace 
cording to the account of it in Vol I, 
p. 276, &c. , 

The reflection on thefe facts muft be mor- 
tifying to this country (the richeft upon 
earth) if it be indeed true that our popu- 
lation is declining. But we muft comfort 
ourfelves by confidering that in’ this cafe, 
value is of more confequence than number. 
Commerce, arts, and liberty, once plaged 
the little ftate.of Atbensat the head of the 
world; and the fame caufes once raifed this 
ifland to the fame eminence. 

To the direét evidence already ftated of 
a decreafe in our population, it is proper to 
add the following facts. 

tft. The decreafeof Lonpon. This I 
muft reckon certain, fill fome other fatis- 
factory reafon (2) can be given fora dimi- 
nution fince 1727, of more than 7000 per 
ann. in the regiftered burials, and near 2000 
in the regiftered births. na 

(a) The new burying grounds (taken notice of in the 
Notes p. 255 and p. 260, Vol. 1.) have been opened but 
lately ; and therefore, cannot account for this diminu- 
tion; nor do the burials in them amount to 2 number 
equal to it. } ட் . 

Annual medium of regiftered burials in Lonpon. 
Hor five years to 1722 inclufive 26,443) 
ce to 1727 2057475 

to 1732 26,582, 2 
= ் Annual
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Secondly. The decreafe in the produce 
of the ‘hereditary and temporary excife upon 
beer. This was almoft the only excife that 
exifted before the Revolution; and though 
the country was then poorer, it produced a 
quarter more than it has lately. This fac, 
together with the objections. to the infer- 
ence I have drawn from it, may be found 
difginctly ftated in the Effay on the Popula- 
gr) asad. &c. p. 18, &c. and p. 4s, 

e 
- Thirdly. The growing diftrefs among 
the lower orders 9f people, who are the 
majority of the nation, deferves to be parti- 

For five years to 1737 26,848 
. to 1742 285344 

to 1748 23,884 

to 1753 22,006 
,10 1758 20,875 

‘to 1763 22,503 
to 1768 235319 
to 1773 . 32754 

For four years to 1777 20,945 
For three yearsto 1780 20,438 
For two years to. 1782 19,313 

Annual medium of regiftered births in Lonpon. 
For five years to 1727 _. 18,898 

to 1768 16,291 
to 1782 16,966 

The decreafe which this Table fhews to have taken 
place lately in the excefs of burials above the births, 
has been afcribed to an improved ftate of Lonpon with 
refpect to its influence on the health of its inhabitants ; 
but the true reafon is the fact referred to at the beginning 
of this note. Se ் 

cularly
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cularly attended to on this fubje&. The in. 
creafe of the poor rates proves this fac; 

and it feems to be univerfally acknowledged. : 

A people at their eafe will increafe; but , 
increafing’ difficulties in procuring the means 
of fubfiftence, producing a forced induftry, 

and an ayerfion to marriage, muft depopu- 

late. 
The increafed produce of the taxes-on - 

candles, leather, &c, the inclofures of wafte 

lands, and the improvements in agriculture 
which have taken place lately, have been 
urged in oppofition to thefe faés. But lam 
afraid they only prove that luxury has in- 
creafed confumption more than it has lef- 
fened the number of our people. 

Upon the whole. I beg it may be. re- 
membered, that my opinion, in this inftance, 
is by no means aclear and decided convic- * 
tion. I may probably be influenced too 
much bya defire to maintain an affertion 
once delivered.——Some time or other, 
perhaps, the Legiflature will think this a 
point worth its attention. Much light 
may be thrown upon it, and the ftate of our 
population kept conftantly in view, by only 
ordering exact regifters to be kept of the 
births, burials, and marriages in the king- 
dom. This is done in other kingdoms. It - 
has lately been done in France ; and the re- 
நீயிர் has been a difcovery that the population 
of France exceeds all that had been con- 

jectured
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jectured concerning it*. Should a like dif 
covery be the confequence of carrying fuch 
an order into execution here, it will give 
the kingdom an encouragement which at 
prefent it greatly wants ; and I {hall rejoice 
in my own confutation. 

* See the Appendix toa Difcourfe on the Love of our 
Country, delivered bysthe Author on November 4th,'t789, 
to the Society for commemorating the Revolution in Great 
Britain.—In this Appendix it is obferved, that the medium 
of annual deaths, births, and marriages, in the kingdom 
of France, was : 

Of births for four yeays, to 1 14,710 
_ OF deaths _ க — bt oe ் 792931 
Of marriages — — — 192,180 
Of births, for fix years, to 1780 958,419 
Of deaths = — = 834,865 
Of marriages — — — 228,170 

If 834,865, the number of deaths to 1780, be multiplied 
by 35, agreeable to the rule in p, 326, it will appear that 
‘the whole number of inhabitants in this kingdom exceeds 
twenty-nine millions. Ep. 
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ADDITIONAL ESSAYS, 

  

First. AppITIONAL Essay. 

Obfervations on the Difference between 

the Duration.of Human Life in 

Towns and in Country Parifbes and 
Villages. 

Read to the Royal Society, June 22, 1775, 
and publifbedin the 65th Volume of the Phi- 
lofophical Tranfactions, Part II. 

a Society has lately been much 

obliged to Dr. Percival, for the ac- 

counts he ‘has communicated of the ftate 

of population at Manchejter and other ade 

jacent places (2). ‘Thefe accounts contain 

fome faéts, which appear to me curious 
~ and 

(a) See, Philfophical Tranfattions, vol. 655 p- 322 and 

vol. 64, p- 57- 

The particulars of the furveys here referred to are the 

following According to a durvey executed with great 

் ‘are 
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and important. From the laft in particular, 
there appears to be reafon for concluding, 
that’ whereas a 28th part of the inhabitants 
die annually in the town of Manchefter, 
not more than a 56th part die annually in 
the adjacent country. ‘This implies a dif- 
ference fo great between the rates of hu- 

man mortality in thefe different fituations, 
that fome; whofe judgemefits I reverence; 
have thought it incredible. I will, there- 

care there were, in the furnmer of 1773, in the town 

Manchefter, ain Salford, 
- 3402 ——— Houfes ——- —— 866 

  

  

  

  

§317 —— Families — 1099 
ios48 —— Males = —— 2248 
11933 Females -- -—— 2517 
9424 —— Married — —— 1775 

‘432 —— Widowers —.—— 89 
1064 —— Widows -—= —— 149 
9782: —— Under 15 — =—— 1793 
3252 —— Above 50 — =— 640 
342 —— Male Lodgers —— 18 
50 —— Female Lodgers — 13 
44. —— Empty Houfes 26 

According to a furvey in 1774 there were in the parifh 
of Manchefer, containing thirty-one townfhips, exclu- 
five of the towns of Mancheffer and Salford. 

‘Fenanted Houfes— 2371 | Underrp -- ௮ மழதம 
_ Families — — 2525 | Aboveso — — 1762 
Inhabitants — — 13786] Above6o0° -—- — 470 
Males — — — 6942 | Above 70 — — 261, 
Females =. — 6844|.Above80 — = 87 
Married  — — 4319 | Male Lodgers — 68 
Widowers — <= 232] Female Lodgers — 88 
Widows — — 315 | Empty Houfes — 41 

fore,
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therefore, beg leave to offe 
fervations on this fubject, 

In the firft place, the evidence in this in- ftance is fuch as feems to leave little room for doubt. From an accurate furvey 16 ap- 
pears, that the number of inhabitants in the town was 27,246 in the year 0773. மி number of deaths the fame year (and alfo the average for 1772, 1773, and 1774), was 973 (2); that is, a 28th part of the number of inhabitants. From an equally careful 
furvey it appears, that the number of inha- bitants in that patt of the parifh of Man- chefter which lies in the country, was 1 3,786. 
The number of deaths in 1772 Was 246 ; 
that is, a 56th part of the number of inha. 
bitants. The chief objection to this evi. 
dence is, that the number of deaths in that 
part of the parifh which lies in the country 
is given only for one year; whereas the 
average of feveral years ought to be given. 

353 
r the following ob- 

(2) The numbers of burials in the town, including 
the addition of 50 every year for Diffenters, was, in 

17725 954 
17735 a 973 

i 1774; —=— = 1008 
Within the parith, but out of the town, there are 1 3 
epifcopal and diflenting chapels; and the number of bu- 
Tials in all thefe chapels, in 1772, was 246 The chrif- 
tenings were 4o1. ‘The number of burials brought from 
‘the country into the town is not contiderable; and it is, 
{am informed, pretty exactly balanced by the burials 
carried out of the town into the country. 

Vou. II. Part IT. Z But 
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But firft, the number of deaths in 1772, in 

_ the town, was nearly the fame with the me- 

dium for feven years; and from hence there 

arifes a probability, that in the adjacent 

country, the number of deaths, in the fame 

year, could not have been much lower than’ 

the medium. Secondly, fuppofing it lower, 

there is the higheft probability, that it was 

not more than a 4th or sth lower. Suppofe 

then the true annual medium to be 300, in- 

ftead of 246, and it will follow, that whereas 

a 28th part of the inhabitants die in the town 

annually, a 46th part die in the country ; and 

this is a difference very confiderable. But 

farther, I would obferve, that the difference 

which this furvey gives between the rate of 

mortality in the town of Manchefter and the 

adjacent country, is confirmed by a variety of 

other accounts. It may be ftated in general, 
that whereas in great towns, the proportion 
of inhabitants dying annually is from 1 in 
19 to1 in 22 or 23, and in moderate towns 
from 1 in 24.to 1 in 28 (a); in country pa- _ 
rifhes and villages, onthe contrary, this pro- 
portion feldom exceeds 1 in 40 or 50. The 

(2) The number dying annually in towns is feldom fo 
low as 1 in 28, except in confequence of a rapid increafe 
produced by an influx of people, at thofe periods of life 
when the feweft die. This is the cafe. at Manchefer. It 

is alfo the cafe at Liverpool and at Berlin; im the former of 
which towns, 1 in 27 dies annually; and in the latter, 
1 in 26 died from 1755 to 1759. See Vol. I. of this 
Treatife, Effay I. page 250—295- 

proofs
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proofs of this are numerdus and unexcep- 
tionable ; and I have elfewhere given a par- 
ticular account of them. I will here only 
mention the following facts. 

The number of inhabitants at Stockholm in 1763 was 72,979. The average of deaths 
for the fix preceding years had been 3802 (2). One, therefore, in nineteen died there an- 
nually. 

At Rome, an account is taken every year 
of the number of inhabitants ; and, in the 
year 1771, it was 159,675. The average of 
deaths for ten years had been 7367. Ones) 
therefore, in 214 died annually et 

  

      
     

. (2) See a Memoir by M. Wargentin, in the 15th v ன் 
lume of the Collection Academique, printed at Paris, 1772 
From this memoir I learn, that in 1757, and 1760, and 
1763, a furvey was made of the inhabitants of Stvedeny 
diftinguifhing, particularly, the numbers of both fexes 
living at every age; and that alfo, for nine years (or 
from 1755 to 1763), an exact Regifter was kept of the 
number of births and burials in each year, diftinguifhing 
the age and fex of every one that died. The refult, as 
given by M. Wargentin in this Memoir, contains indeed 
a moft curious account of the ftate of population in 
Sweden ; and it is particularly to my prefent purpofe to 
mention, that it fhews, that though a 19th part of the 
inhabitants of Stockholm die every year, yet in the whole 
kingdom, taking all the towns and country together, not 
more than a 35th part die every year. In 1757, Sweden 
confifted of 1,101,595 males, and 1,221,600 females; in 
1760, of 1,121,053 males, and 1,246,445 females; and in 
1763, of 1,165,489 males, and 1,280,905 females. The 
annual average of births, from 1755 to 1763, was 46,223 
males, and 44,017 females; of marriages, 21,219; of 
deaths, 34,088 males, and 35,037 females. 
; Z2 In
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In London I have fhewn, with an evidence 
which J think little fhort of demonftration, 
that at leaft 1 in 20: of the inhabitants die 
annually (2). And, from a particular furvey 
and a very accurate regifter of mortality at 
Northampton, it appears, that 1 in 26; die 
there annually. : 

Let thefe facts be compared with the fol- 
lowing. In 1767, a furvey was made of the 

inhabitants of the ifland of Madeira,. under 

the direction of Dr. Thomas Heberden, and 

their number was found to be 64,614. The 
average of burials for eight preceding years 
had been 1293. Only 1 in 50, therefore, of 
the inhabitants died annually (fee Phzlofophical 
Lranfaétions, vol. vii. p. 461.) ~ 

The diftri@ of Vaud, in Switzerland, in 
1766, contained 112,951 inhabitants. ‘The 
average of deaths for ten preceding years had 
been 2504.. Only 1 in 45, therefore, died 
annually (4). 

’ ‘The number of inhabitants in the parifh 
of Ackworth, in the county of York, in 
1757, WaS 603; and the average of deaths 
for ten years had been 10,, or a 56th part. 
In 1767, the inhabitants were increafed to 

(2) See Volume I. of this work, Effay TV. page 
267, &c. i 

(4) See M. Mure?s Memoir on the State of Po- 
Pan in the Pays de Vawd, printed at Bera, in_ 
1766. ள் : 

7283
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4728; and the annual average of deaths was 
15 se, or nearly a 47th part. (2) 

The reafon of this ftriking difference be- 
tween the rate of human mortality in towns 
and in country parifhes and villages mutt be, 
firft, the luxury and the irregular modes of 
life which prevail in towns; and, fecondly, 
the foulnefs-of the air. But it has been in- 
quired, whether the migrations of people 
from the country to towns may not produce 
this difference, by leflening the proportion 

~ of inhabitants that die in the country, and 
increafing the fame*proportion in towns? In 
anfwer to this enquiry I would obferve; 
firft, that this difference being a difference 
of near a half, it is apparently much greater 
than can be accounted for by any fuch caufe. 
But, fecondly, it fhould be confidered, that 
if migrations leffen the number. of deaths, 
they alfo leffen the number of inhabitants ; 
and that it’ depends intirely on the ages at 
which the inhabitants remove from a place, 
whether the effect of their removal {hall be 
lowering or raifing the proportion of the 
annual deaths to the number of inhabitants. 
In the prefent cafe, the truth appears to be, 
that’ the moft common age of migration 

(a) I owe ‘this information concerning the parith of 
Ackworth to a curious Regifter kept there by Dr, Lee. I 
have taken the liberty to infert this regifter in the Poft- 
feript, together with the annual regilter and furvey of 
Rome from 1762 to 1771- ல் 

‘ ; Te 2 from
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from the country is fuch as raifes this pros 
portion in the country. This will be evi- 
dent from the following confiderations. The 
period of life in which perfons remove from 
the country to fettle in towns is chiefly the 
beginning of mature life, or from the age of 
10 or 15 to 25 0r 30. Towns, therefore, 
will be inhabited more by people in the 
firmeft parts of life; and, ‘on the other 
harid, the country will be inhabited more 
by people in the weakeft parts of life; and 
the confequence of this is, that in the coun- 
try, the inhabitants muft die fafter in pro- 
portion to their number than they other- 
wife would, and that in towns they muft 
die more flowly. In particular, the num- 
ber of children is always much greater in 
the country than in towns; and this is a 
circumftance which muft be extremely un- 
favourable to the former: for it is well 
known, that there are no years of life, in 
which fo many die as the firft three or 
four years. Till the age of five, human 
life, like a fire beginning to burn, is very 
feeble; and in fome fituations more than 
half, and in others, a third or fourth of all 
that are born die before that age. After 
this, life grows lefs and lefs precarious till 
it acquires its utmoft vigour at‘ro_or 12; 
and of the living at this age, not above ர 
in 70 or 80 dies annually in the worft fi- 
tuations; and in the beft fituations, not 

above
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above 1 in 150 or 160. After 15, life de- 
clines,, and continues te do fo more and 
more, till it becomes quite extin@ in old 
apernndd, therefore, in any fituation, the 
inhabitants confift more of perfons in ma- 
ture life, and yet die fafter, it muft be ow- 
ing to fome particular caufes of mortality 
that operate there. This is the cafe in all 
towns where, any obfervations have been 
made. - Manchefter, in particular, is not only 
kept up, but increafes faft, by removals to 

it of perfons in the prime of life. The 

country round it imcreafes likewife ; but it 
is by an excef$ of the births above the 

deaths ;’ that is, by acceffions to it of chil- 

dren in the very feebleft part of life. This 

ought to raife the proportion of annual deaths 

to inhabitants in the country, much above 

the fame proportion in the town; but, in- 

ftead of this, it is near one-half lower. 

It may be needlefs to add any thing to 

thefe obfervations. - 

In order, however, to put this matter out 

of all doubt, I will obferve farther, that it 

appears in fact, from the accounts furnifhed 

by Dr. Percival, that the number of inhabi- 

tants in the period. of life when mankind 

‘die fafteft (a) (that is in the firft and laft 

; : ftages 

(a) In towns, about a fourth of the inhabitants die 

commonly between 14 and 51; a fifth or fixth dieat 51 

and upwards; and the remainder die under 15- In coun- 
a மதன ம



360 Firft additwnal Effay. 

ftages of life), is confiderably lefs in the 
town of Mancheffer than in the adjacent coun- 
try. The number of inhabitants in the 
town under 15 and above 50, is 13,4675 in 
the country, 7305. And the whole number 
is, in the town, 27,246; in the country, 

13,786. In the town, therefore, the in- 

habitants, in the firft and laft ftages of life, 

do not make half the whole number ; but in 

_the country they make confiderably more 
than half. At Ackworth, likewife, in York= 

foire, the inhabitants under 15 and above 50 
are more than half the whole number ; and 
the fame is true at Hale near Altringham; at 

Horwich; at Darwen, near Blackburn, in 
Lancafhire ; and at Cockey Moor (a), near 

Bolton, 

try parifhes and villages about a fifth die between 14 and 
g1 3 about two-fifths at 51 and upwards; and the re- 
‘mainder under 15. ; 

(a) Tam much indebted to Dr. Percival for the follow~ 
ing account of thefe places, ‘The focicty belonging to 
the chapel at Hue is compofed of 149 males, 136 fe- 
males, 92 married perfons, 8 widowers, 12 widows, 105 
under 1s, and 41 above 50, ‘Lhe deaths, during feven 
years, have been @8, and the births 68. Mr. Huvans’s 
congregation at Horwich, confifts of 305 individuals 
viz. 149 males, 156 females, g4 married perfons, 9: wi- 
dowers, 8 widows, 127 under 15 years of age, and so 
above 50. "Whe births, for feven years, ror; the 
deaths 32. A 66th part, therefore, die annually in 
both thefe places. The Rev.: Mr. Smalley’s congrega- 
tion at Derwent, confilts of 1850 imdividuals 5 viz: goo 
males, 950 females, 640 married perfons, 30 widowers, 

; ் 48 Wi-
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Bolton, in the fame county ; and yet in fome 
of thefe places it appears, that not a 6oth 

. part of the inhabitants die annually, 

At 

"48 widows, 737 perfons under the age of 1g, and 218 above 50. During the laft feven years the births have amounted to 508, the deaths to 233. A 56th part, therefore die annually. Mr. Barnes's congregation at 
Cockey Moor, confiftsof 154 families and 711 individuals ; 
namely, 320 Males, 301 females, 248 married perions, 
40 widowers, 27 widows, 252 perfons under the age of 
15, and 99 above 50. Deaths in feven years 114; in 
which period the deaths were confidetably increafed by 
an uncommon fatality of the fmall pox. One perfon in 
44 died annually. ‘The’Rev. Mr. Mercer's congregation 
at Chowbent in Lancafpire, confifts of 1160 perions 5 
wiz, 554 males, 606 females, 173 males and 1 50 females 
under the age of ten, 83 males and g1 females above so, 
398 married perfons, 26 widowers, and 43 widows. The 

baptifms during fix years, wanting fix weeks, have 
amounted to 293, and the deaths to 169. One perfon, 
therefore, in 4r died annually. Thefe furveys were 
made in the year 1773. In Auguft 1774 the imhabi- 
tants of Lattenhall and Waverto: (two parithes in the 
neighbourhood of Chefer) were furyeyed. ‘The former 
confifted of 382 males and 399 females, of whom 462 
were aboye 14 years of age. ‘The latter contained 310 
males and 322 females, of whem 406 were above 14 
years of age. At Tattenhall the annual average of 

  

  

ichriftenings, for 10 years ending in 1773, had been 28 5 
of burials, 12. At Waverton the fame average had 
been’ r9,4 and 835.—In the former parifh, therefore, a 
Goth part of the inhabitants, and in the latter a 75th 
part had died annually. In 1775 the town and pariflr 
of Afbion under Line (diftant 8 miles from Mancheser, 
and confifting of manufacturers and farmers) were fur- 
veyed. The number of inhabitants was 5097, of whom 
2534 were males, and 2513 feniales; 1679 were mer- 
ted ; and their ages were, under five, 896—irom ie? 

Chie z) 
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At Stockholm, in 1763, the inhabitants 
under the age of 5 were only a 12th; 
above 70, only a 46th part of the whole 

number, But in all Sweden, the number 

under 5 was a 7th; and above 70, near the 

32d part of all the inhabitants : and yet 35° 

die in the town to tg in the whole king- 

dom. ‘This may be eafily deduced from Ta- 

ble I. in the Poft{cript. : 

To the accounts which give the propor- 

tion of inhabitants to annual deaths fo high 

as 50 or 60 to1, it has been farther ob- 
jected, that if true, it muft follow, that in 

fuch fituations half the inhabitants muft 

live to 50 or 60 years of age. But were 

this a right inferrence, there would be no- 

thing in it incredible, For though in moft 

cities one-half die in the firft two or three 

years after birth; yet, in many country fi- 

10, 764—from To to 20, rori—from 20 ta 50, 1882— 
from 50 to 70, 471—from 70 to 90, 73- Of thefe 
2700 at leaft, or more than half, mit have been under 
¥5, and above 50.—See a communication of Dr. Per- 
cival’s in the Philofophical Tranfactions, vol. 66, p. 160. 

Twill add here that, according to an accurate furvey 
communicated to me by one of the gentlemen concerned 
in making it, of the townfhip of Lveds, in York/bire, it 
confifted (in 1775) of 15,216 inhabitants in the town, 

_and 1905 inhabitants in the villages and €ountry near the 
town. ‘The number of males was 8112; of females 
go09 5 of whom 6309 were married; 724 were widows, 
and 417 widowers ; 1333 were females, and 861 males 

above 20 who had never married ; and 3765 were gitls, 

and 3712 boys under 20. ப் ; 

tuations.
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tuations, the greater part live to marry; and 
in the parith of Ackworth, particularly, it 
appears with undeniable evidence from the 
Regifter, that one-half of all born there live 
to the age of 46. It appears alfo, with 
equal evidence, from M. Mure?’s Tables in 
the Bern Memoirs for 1766, that in 43 pa- 
rifhes in the diftridt of Vaud, one-half of 
all born there live beyond the age of 41, 
In truth, did all mankind lead natural and 
virtuous lives, that wafte of the fpecies - 
which happens in infancy and childhood 
would not take place, and few would die 
except in old age. ‘The inference, however, 
which I have mentioned, cannot be made 
with reafon. It is juft only in the particular 
cafe of an uniform decreale in the probabi- 
lities of living from birth to old age ; and 
this is a cafe that has never exifted. In all 

other cafes, there is not any neceflary con- 

nexion between the proportion of inhabi- 

tants dying annually, and the age to which 

the greater part live. In moft cities one- 

half, as I have juft obferved, of all that are 

born die before two or three years of age. 

But it cannot be imagined, that there is any 

place where fo many as one-half or a third 

of the inhabitants die every yeat.> ம 

But to return to Dr. Percival’s account 

of the town and parith of Manchefter. It 

appears from this account, that the number 

of children under 15 compared with the 
ag = ் ் number
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number of inhabitants between 14 and 51, 

is greater in the country than in the town of 

Manchefier, in the proportion of no lefs 

than 5 to 4 (a). It follows, therefore, that 

though in confequence of a conftant’ influx 

of people to the town, it is more filled than 

the country with inhabitants in the moft 

vigorous periods of life ; yet one child in 

four lefs is born in ‘the town than in the 

country. Thisisa remarkable circumftance, 

and the reafons of it muft be the two fol- 

lowing. Firft, the town inhabitants being 

lefs healthy, and dying fafter, have not the 

fame ftrength of conftitution with the coun- 

try inhabitants. Secondly, in the town a 

{maller proportion of the adult inhabitants 

marry ; and they marry later than in the 

country. ‘The furvey fully proves this ; for 

it appears, that though the number of in- 

habitants at the moft common marrying 

ages, compared with the whole number of 

the living above the age of 14, is {maller in 

the country than the town ; yet the propor- 

tion of the married to the living above 14, 

is very nearly the fame in both fituations. 

(a) In the town the number of inhabitants between 

14 and §1 is 13,7795 and 9575 under 15, ‘In the coun- 

try the former number is 6481; and the latter, 5545- 

But the laf number would have been only 4503, had the 

proportion of the inhabitants between 14 and 51 to the 

inhabitants under 15 been the fame in both fituations, 

Tt is owing to this, that the number of perfons im a fas 

mily in the country is 54; butin the town only 49: 
And
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And there are more widows and widowers 
in the town than in the country in the pro- 
portion of near 16 to 11. We learn from 

_hence, I think, clearly, in what manner 
towns operate in checking population, and 
preventing the increafe of mankind. 

Dr. Percival informs us, that the reverend 
and learned Dr. Tucker has been led, by 
fome obfervations he has made at Briftol, to 
doubt whether the common opinion is right, 
with refpect to the difproportion between the 
number of male and female births ; and 
that he, therefore, »wifhes a farther inquiry 
may be made into this fubject. This has 
induced me to colle& the following facts, 
which, I think, will abundantly fettle this 
point. 

Born Males. Females. Proportion. 
In London for the laft 110 

862293 years, or from 1664 to 817072 2040 10 

1773 
Paris, for 8 years (a), 79693 76481 25 to24 
Leyden, for 50 years (2). 46773. 41033. 261025 

ட் years, ending 67060 64893 31 to 30 
1740 (¢), 

Berlin, for 40 years, eae 6 BO ENE 
1761 (ச, ; 71188 7431 20 to1g 

for g years, ending 1759 
(6, ] 

Kurmarkof Brandenburgh, 
102425 96521 18 to 17 

ee 

(a) See Sufin. Gottlicke Ordnung Tables; p. 16. 
(4) Ibid, p. 17. iQ ae p- 13- 
@) Ibid, p. 12. e) Ibid, p. 3. 

ene ் ( Dukedom
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Born Males. . Females. Proportion, 

Dukedom of Magdeburgh, 
for 38 seats) ending + 153227 145985 21 to 20 

1759 (4), 
All the Pr "an towns, for’ Z 3 Ge 

a courfe of years, (4), 09.020 ae Sno [2 இடப 

fn a great number of coun- 
try parithes, for a cute 59067 56282 21to20 
of years (c), 

In the fame country pa- 
rifhes, for த | 
riod of years (d 

Leeds, Manchefter, ae yy 
&c. for a period atl 108784 103449 20 to 19 

a 

89530" 84954 100018 

  

years (¢), 
In the fame towns, for ano- 7 5 ் 
வக ட ௮ i 57084 54128 20 to 19 

Total 2388950 2271201 30 to 19 

ட ௮9987 0007 496124 20t0 19 

Mr. Derham, in his Phyfico-Theology» 
p: 175, has ftated the proportion of male 
to female births at 14 to 13, and this pro- 
portion has ever fince been generally res 
ceived as the true one ; but it appears from 
this Table, that it ought to have been ftated 
at 20 to 19. But though it appears that 
the number.of males born is in this propor- 
tion greater than the number of females 
born, yet, in moft places, the number ௦4 

(a) See Sufi. Gottlicke Ordnung Tables, ps. 
(4) Ibid. p. ஓ. ; 
(c) See Dr. Short’s New Obfervations, p- 27. 31+ 

(4) Abid. Pp 30. (e) Ibid. p. 49. டு Ibid. 

males”
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males living has been found to be lefs than 
the number of females. The reafon is, 
without doubt, that males are more fhort- 
lived than females; and this owing partly 
to the peculiar hazards to which males are 
fubject, and their more irregular modes of 
life ; but it is owing principally to fome | 
particular delicacy in the male conftitution 
which renders it lefs durable : For there are 
many obfervations which prove, that the 
greater mortality of males takes place chiefly 
in the firft and laft, ftages of life, A few 
facts of this kind I» will beg leave to mention, 
becaufe I have juft met with them. 

In the parifh of St. Su/pice, at Paris, during 
3o years, 5 males under a year old died to 4 
females. But under to, only 13 males died 
to 12 females (fee Su/milcb. Tables, vol. II. 

- 30: 
i Stockholm, during g years ending in 

1763, the number of ftill-borns amounted 
to 666; of whom 390 were males, and 276 
females ; that is, 10 to'7- The number of 
the living in that city above the age of 80 
was, in 1760, 3323 of whom 248 were 

females, and 84 males, or near 3 tor. In 

the whole kingdom of Sweden, including all 

town and country inhabitants, the number 

of ftill-borns, during the g years juft men- 

tioned, was 19,845 ; of whom 11,424 were 

males, and 8421 females, or near 4 to 3. 

The number of the living in the whole 
் : king-
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kingdom confifted of more females. than 
males, in the proportion of 10 to g. It 
confifted of more females turned of 80 than 
males, in the proportion of 33 to 19 ; ஊம் 
of more females turned of go than males 
in the proportion of near 2 to 1. See a 
Memoir of M. Wargentin’s in the Memoires 
abreges de 1 Academie Royale, des Sciences de 
Stockholm, printed at Paris in 772, p. 21. 
Having now had occafion to refer again to this 
Memorr, I will juft add, that it appears, that 
by the excefs of the births above the deaths, 
Sweden gains every year ati addition of above 
20,000 inhabitants ; and that in fix years they 
increafed from 2,323,195 to 2,446,394. Lam 
afraid, were regulations eftablifhed for a 
fimilar inquiry in this kingdom, we fhould 
be far from finding our ftate fo encouraging. 
London alone is a gulph which probably fwal- 
lows up an increafe equal to almoft the whole 
increafe (a) of Sweden. 

RicHARD PRIceE. 

டர படு ட்டர் 

THE following Tables have been felected 
from feveral more of the fame kind in M. 

(a) This is meant on a fuppofition which, I think, 
not extravagant, that the annual fupply of people in ma- 
ture life from the country, to keep up London and its 
environs, is 10,000. In order to provide this fupply there 
muft be about double that number born in the country. 

Wargen-



 



‘TABLE J. 

Shewing the Rate of inten Mortality in Sweden. 

4 

  ° 

{Annual deaths, 
} being the ave- 

| Frage of three 
} years, 1761, 

178s & 1763. 

Number of the living in 1763. 

  
    

Males. [Femal. ae Males. | Females, 
  

    
{still-born, - 1924] 988||Born, 47216] -44892 
|Died under 1 11172 08s o|Living under 1 30994) 35453 
‘Died betw2. 71 & 3 4393 க ட bein, 1 & 3 66059 67234 

3-- $] 2200) 2249 3-- 5] 66454) 67711 
௮10] 2121] 2௦0. §—I10} 130019} £3075 

eis a 834 . 10—15| 126696) 128021 

15—zo} 711] 658 76-20) 1௦8312] 1௦0085 

z0—25| 334 iss 2O—25)| 92299) 105118] 

29-20]. 883] 869], - 29-30] 880506) 101003 
30—35] 1020] 1146 _$0--28] 85036] 99811 
35-40) 955) 923 35—40] 74826) 81453 
40—45| 1180) 117 40=45| 67448) 74854 

. 45-50] 1009) 938 4550] 52398) $9551 
5055] 1280) 1113] 50-55) 47298) 56646) ; 
$$--0௦] 8177] 1097 55—00) 37086) 45537] | 
60—65} 1596} 1721 60—65| 34892) 44925 
69-70] 1237] 1660 69-70) 20649] 28964 

க 13221 252710 2 1589 ௮2222 
79-8௦] 1092} 1695 45—80| 8858] 13556 
80—85} 917) 1446 80௦-851) 4620) 7487 

ப 89-00]. 474] 650]. 89-00 1508] 2694 

{Above 9௦ | 215) 379||Above 9௦ 5271 . 988 
                  HTotal of வ பணிக் 3677737488 1௦/௮1 of living at allages,|1165489|1280905 
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Shewing the Rate of human Mortality at Stockholm, : 

  

ual deaths, 
ee the ave- 

| rage of three} 
years, 1761, 

1762, & 1763. 

Number of the living in 1763. 

  rely = ae ae 5 
Males. |Femal, Males. 

  

Still-born, 43||Born, ் 14006] 
(Died under x | 567} 48o||Living under 1 684) 
Died betws, 1 & 3}. : Living bets. 1. & 3) 1173! 

3— 5 79 3— 5} 1022 
5—I0 5—10| 2630 
1O—15 10—15| 3151 
35-20] 19-20) 3018 
20—25 20-25]. 307௦ 

25—30 25—30] _ 3380] 
24 4 225-210 
35-4௦] [21.21 25-40. 3019 
4 40-49] 2846 
42-59). 16 க பம் 

ன் 3] Yo oe) tae 
55! ர ் ௮60] 
60-61] | 6 5 826 
6s—70 . 65-701 370 
70-26 3} : 70—75 260) 
79-80] _ 2 75—80) 128) 
80-86 18] - 80—85 58 

1 85—go} 85—90 16) 
Above go 31. ~=1/|Above SOE | 10 

      
  
    

Total of awnual deaths, I 902) Toa ofivingxt allages,| 33575           
  

   



, Inthis Table it may be obferved, that the num- 
ber living at every age from birth decreafes only till 
five. Between § and ‘0 Stockholm begins to receive 
recruits from the country, and they comé in fafter 
and fafter till 35 after Which age it appears, that 

_|more die than come in; and that the living in every 
| fubfequent period goes on decreafing continually till 
‘theend of life. It is farther obfervable, that this 
‘Table exhibits a greater difference than the former, — 
between the mortality of males and females. ் 

_\\ Acomparifon of thefe Tables will thew a ftriking 
| \contraft in other refpects between the {tate of human 
fmortality in the whole*kingdom of Sweden and in 
its capital. In order to make this more obvious and _ 

f unexceptionable, I will add the following Table, 
deduced from all M. Wargentin’s Tables taken tc- 
gether.     
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In all Sweden for nine yearse |\ln Stockholm for 9 yey 
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A general Bill of all the Chriftenin s and Burials ic 
் a Parith of Ackworth, in the டட of York, 

, . extracted from the Parifh Regifter, for ten Years, 
from March 25,1747, to March 25, 1757. 

Tn ten years chriftened, Males 62. Females 65, Total, 127. 
In ten years buried, cece ன்ட் Males 58. Females 49. Total, 107. 

falés| Fem. |Tot.|| * ர Malealr. 
  

  
  

  

Whereof have died 
jUnder 2 years old, 
Between 2 and 4 

வளை 11: 

ந0 0. தற 
20—— 30 
30—— 40) 
40— 50|- 
5o—— 60 

60—— 70} 
40—— 80] 

80—— 90} 

90---- 100] 

And there have died of| 

Apoplexy, 
Cancer, 
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Confumptions, 
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Small-pox, 
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று வட $ 160 Honfes, 12 of which are uninhabited. 
Inthis ம் arifh there are j 603 Souls a the following ages, viz. 

Males’ .| Tot. | Males| Fe |. 

  

Under 2 years old.) y2 31|Between 40 and 50] 4o | 
Between 2 and 5) 25 44i 50— 60] ; 

5——10] 30 68 - 60— 7o 
1௦-20] 55 | 117 70—— 80 
20——30} 96 80—— 90 
30——- 40 26 59) > g90-—— 100 

              Total of all ages, 318 
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A கண்ர் Bill of all the Chriftenings and Burials in 
the Parith of Ackworth, in the County of York, for 
பம years, from March25, 1757, toMarchas, 1767. 
"Tn ten years chriftened, Males 104. Females 108. otal, 212. 

In ten years buried, - Males 79. Females, 77: டர ட் 

Mats Fem. |Tot. 
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In this pai there are} 184 Houfes, 11 of which are uninhahived. 

728 Souls of the following ages, viz. 
. [Tot, Male fiem. iT 
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EsS S Asv¥ alk. 

Proofs of the Infalubrity of marfby 
‘Sztuations. In a Letter to the 
பச, Dr. Horfley, read to the 
Royal Society Fan. ‘13, 1774, 
and publifbed in the Philofophical 
Tranfactions. Vol. 64, P. 96. 

Dear Sir, க 

R. .Priefley’s paper on the noxious ef- 
fects of ftagnant waters, read laft 

“Thurfday to the Royal Society, brought to 
_ my remembrance a Table ‘exhibiting the 

rate of mortality ina parifh fituated among 
_marfhes, which I had feen in Mr. Murer’s 
Obfervations, publifhed in the Memoirs for . 
te of the Oeconomical Society at Bern. 

I have fince examined this Table, and found 
that it contains a full confirmation ‘of Dr. 
Prieftley’s affertions. This parifh is a part 
of the diftridt of Vaud, belonging to the 
canton of Bern, in Switzerland, and con- 
tained i69 families, and 696 inhabitants. 
Mr. Muret’s Table of the rate of mor-_ 
tality in it is formed from a regifter of the 
ages at which all died in it:for-15 years. 
With this Table Ke has alfo given Tables | 

| ட்ட from
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from like regiifters of the rates of mortality 
in feven {mall towns; in 36 country pa- 
rifhes and villages; in 16 parifhes fituated 
in the 4/s; in 12 corn parifhes; and in 18 
vintage parifhes,——From comparing thefe 
‘Tables it appears that’ the probabilities of 
living are higheft in the moft hilly parts of 
the province, and loweft in. the marfhy pa- 
rifh juft nrentioned. The difference is in- 
deed remarkable, as will appear from the 
following particulars. One half of all 
born in the mountains live to the age of 
47- In the marfhy parifh, one half live 
only to the age of 25. In the hills one in 
20 of all that are born live to 80. In 
the marfhy parifh, only one in 52 reaches 
this age. In the hills, a perfon aged 4o 
has a chance of 80 to r, for living a year. 
In the marfhy parith, his chance for living 
a year is not 30 to 1.—In the hills, perfons 

» aged 20, 30, and 40, have an even chance 
for living 41, 33, and 25 years refpectively. 
In the fenny parifh, perfons, at thefe ages, 
have an even chance of living only 30, 23, 
and i 5 years. ; 
' [am fenfible that obfervations for only 

"15 years, in one {mall parifh, do not afford 
‘as decifive and ample an authority, in the 
prefent cafe, as there is reafon to wifh for ; 
and that, therefore, the perfect exactrefs of 
the particulars I have recited, cannot be 
depended on,—They are, however, நியமி! 
டயட் _ ciently
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ciently near the truth to demonftrate, in ge- 
neral, the unhealthfulnefs of a marfhy fi- 
tuation, and as the regifter from whence 
they are derived is the only one, in fuch a 
fituation, which J have ever met with, and 
Dr. Alexander’s experiments may lead fome 
to very wrong conclufions on this fubject ; 
I could not help thinking, that there would 
be no impropriety in fending you the ac- 
count I have now given. If you think it 
of any importance, I fhall be obliged to you 
for reading it to the Royal Society. — 

I cannot help taking this opportunity to 
add my wifhes, that fuch regifters of mor= 
tality as thofe publifhed by Mr. Murer, 
were eftablifhed in every part of this king- 
dom. We might then determine imme- 
diately every. fuch queftion as that which 
has occafioned this letter; and know cer- 
tainly what influence different airs and 

' different fituations, have on the duration of 
life. Two ingenious phyficians, Dr. Per- 
cival at Manchefter (a), and Dr. Haygarth 
at Chefer, have lately, with much zeal, 
promoted inftitutions of this kind; and a 
great deal of ufeful information may be. 
expected from the accurate and compre- 

(2) Dr. Percivat has not fucceeded at Mancheffer. 
But it has been feen, in the courfe of this work, that I 
have derived a great deal of information from Dr. Hay- 
garth’s vegifter, Dec. 1781. Shey al FES 

henfive
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Short and eafy Theorems for. finding, 
in all Cafes, the Differences between 
the Values of Annuities payable 
Yearly, and of the fame Annuities 
payable Falf-yearly, Quarterly, or 
Momently. Communicated in . a 
Letter to, Sir John Pringle, Barz. 
P. R. மி. and read to the Royal 
Society, INov. 9, 1775, and pub- 

Lifbed in the Philofophical Tranfac- 
tions, Vol. 66, Part lI. | 

HE values of annuities, as given in 
all the common Tables, fuppofe them 

paid yearly. But it is well known, that ge- 
nerally they are paid half-yearly, and fome- 
times quarterly: and that this is a circum- 
ftance which always adds to their value. 
The difference between the values of annui- 
ties, according as they are paid in thefe dif- 
ferent ways, I have feen no where ftated 
with accuracy; and therefore, I have thought 
that the following attempt to do this may be 
of fome ufe. 

Annuities
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perpetuity. Agreeably to this it appears, in 
the examples I have given, that the values 
in the firft example differ more from one 
another in proportion than the values in the 
fecond example; and that thefe alfo differ 
more than the values in’ the third ; and that 
in the laft example all the values are nearly 
the fame. 

‘Thefe values computed by Mr. De Moivre’s 
rules in his T'reatife on Life-annuities, p. 86 
and 124, &c. come out greater when z ex- 
ceeds and lefs when z falls fhort of 15 or 
20 years. But thofe rules fuppofe the half- 
yearly and quarterly interefts of money to be 
lefs than half or a quarter of the yearly in- 
tereft. For inftance; the value of an an- 
nuity of 1/. payable half-yearly and quar- 
terly for 50 years is, according to Mr. De 
Moivre’s rules, 21,699 and 2157725 OF a 
goth part and 74th part more than the value 
of the fame annuity payable yearly, fup- 
pofing money improved at 4 per cent. when 
the annuity is paid yearly; and at 1,98/. per 
cent, when it is paid half-yearly; and at 
0,985/. per cent. when it is paid quarterly: 
That is, fuppofing money improved at :a 
Yate of halt-yearly or quarterly intereft, 
which, inftead of being a half or a quarter » 
of the yearly intereft, is only that. half- 
yearly or quarterly payment which, in con- 
fequence of being laid up and improved at 

Ba compound
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compound intereft, will in a year amount to 
the fum that makes the yearly intereft. It 
is obvious that this cannot be the proper 
method of computing thefe values. But 
not to infift on this; I will next ftate. the 
different values of the fecond fort of an- 
nuities; or of Ufe-annuities, according as 
they are fuppofed to be payable yearly, half- 

yearly, quarterly, or momently. 
Let r as before be the intereft of 1/7. fora 

year; 2 the complement of a given life (a) ; 
y, 6, 7, and m, the values refpectively of an 
annuity certain for m years payable yearly, 
half-yearly, quarterly, or momently; P the 
perpetuity ; y the prefent value of an an- 
nuity on a life whofe complement is ஐ, 
payable yearly; m the value of the fame an- 
nuity payable half-yearly ; and q and m the 
values of the fame annuity payable quarterly 
and momently. 

(௪) The complement of a life is, in Mr. De Moivre’s 
hypothefis, the number of years it wants of 86. In all 
other cafes, it is double the expectation of a life; that 
is, it is double the quotient (diminifhed by 3 unity) 
arifing from dividing the fum of all the living in a Table 
of Obfervations from the age (inclufive) of the given 
life to the extremity of life, by the number of the living 
at that age. See Effay I. in the preceding volume. 

Bbe a. Shen
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Then, அங்கக க 
7:42 

  

ee 
Z 

% Os f= Pe   
ur 

  

mn 

Ves Pes 
i 727: 

டா பா: புரி. 

Let the life be fuppofed of the age of 36. 

The complement of fuch a life is $0, ac- 

cording to Mr. De Moivre’s hypothefis; and 

alfo. very nearly, according to the Breflaw 

and the Northampton Tables of obfervations. - 

Therefore, 2 will be 50.- Let the rate of 

intereft be 4 per cent. or r==0,04. P==25. 

y= 21,482. 2,540. 21602. aa 

21,0104, See P. Bob. * 

15,04, 
Therefore, நக்கக் லவுட் பசக கர் 3,829 

பறித்த: 102... ie . 
Bes once Gus கர்ப் 

; 1,0 a : 
E QS 25 — a XAT 5821410 

i 21,616 
M=2,5———_— 14,191 

5OX%O,04. 

EXAMPLE 
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entitled to fuch part of the annuity as fhall 

be proportioned to the time which {hall 
- happen to intervene between his death and : 

the time when the payment immediately 

- preceding his death became due; or in other 

words, if the annuity is an annuity fecured 

by land, 2 muft be added to the firft theo- 

rem in order to obtain the‘value of fuch an 

annuity payable yearly. And in like manner, 

7 mutt be added to the fecond theorem to 

obtain the value of the fame annuity payable 

half-yearly : and = fo the third theorem, to 

obtain its value payable quarterly. 

The value, therefore, in the firft exam- 
ple, of an annuity payable yearly on a life 
aged 36 being 13,829 ; its value, if fecured 
by land, or to be enjoyed to the laft moment 

of life, will be 13,829 4 2"? — 14,043. 

If fecured by land and payable half-yearly, 

its value will be 14,010 = 14,117- 

If fecured by land and payable quarterly, 

its value will be 14,101 +2 = 141550 

The like values in the fecond €xample are 
9,065, 9,130, and 9,151. Pape ass 

~ Life-annuities payable‘monthly or weekly 
may be confidered as of the fame value with: 

nie ட் annuities
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annuities payable momently; and it is evi- 
dent, that they muft be enjoyed nearly to 
the laft moment of life. 

From thefe rules and examples it may be 
gathered, that the difference between the 
values of annuities on lives payable yearly, 
half-yearly, quarterly, and momently, in- 
creafes continually with the ages; but, if 
not fecured by land, this difference can never 
be fo great as a quarter of a year’s purchafe 
in the cafe of annuities payable yearly and 
half-yearly ; three-eighths of a year’s pur- 
chafe in the cafe of annuities payable yearly 
and quarterly ; and half a year’s purchafe in 
the cafe of annuities payable yearly and mo- 
mently. 

Mr. Simpfon, in his Treatife on the Doc- 
trine of Life-Annuities, p. 78, and in his 
Select Exercifes, p. 283, hath given a quar- 
ter of a year’s purchafe as the addition al- 
ways to be made to the value of a life- 
annuity payable yearly, in order to obtain 

its value payable half-yearly; and three- 
eighths of a year’s purchafe, if its value pay- 
able quarterly is required, But it appears, 
that thefe are too large additions; and, 
whatever be the rate of intere{ft or the num- 
ber of lives, a fifth of a year’s purchafe will 
be generally more than a fuflicient addition, 
if the value of the annuity is defired pay- 
able half-yearly ; and three-tenths of a 

year’s purchafe, if the value of the annuity 
Bb 4 is
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is defired payable quarterly.' Mr. De Mocure’s 
rules, in.p. 85 of his Book on Life-annui- 
ties, for finding the values of life-annuities 
payable half-yearly and quarterly from their 
values payable yearly, are ftill lefs corre ; 
for they {uppofe the difference between thefe 
values ‘the fame, whether the annuities are 
life-annuities or annuities certain. fal! 

Mr. Dogfon, in the firftqueftion in the . 
third volume of his Mathematical Repofi- 

. tory, hath given a rule for finding the value 
of an annuity fecured by land and payable 
yearly, which coincides’ wjth that here given; 
and Mr. De Morure, in p. 338 of his Trea- 
tife on the Doétrine of Chances, hath given 
a theorem for this purpofe, which alfo . 
brings out nearly the fame’ anfwers. But: 
Mr. Simpfon, in Prob. I. p. 323 of his Se- 
1664 Eixercifes, makes the excefs of the va- 
jue of fuch’ an annuity above the ‘value! of 
‘an annuity payable yearly but not fecured 
by land, double to the fame excefs derived 
from Mr. Dedjen’s and'Mr. De Mozvre’s 
rules. The truth is, that Mr. Dod/on’s rule 
gives the exact value ; and that Mr. Sampjon’s 
problem gives the value, not of an annuity 
fecured by land and payable yearly, but of 
an annuity fecured by land and payable mo- 
mently ; and alfo, that his method of folu- 

_ tion implies a rate of intereft fomewhat lefs 
when the annuity is payable momently than 
when it is payable yearly, eee Vik Tbipits 

But —
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But to prevent all perplexity on this fub- 
ject, Twill fubjoin the following inveftiga- 
‘tions, which will be eafily underftood by 
thofe who are acquainted with the common 
methods of calculating the values of fite- 
annuities. 

_ Let r, as before, be the intereft of 1/, for 
a year. ‘Then the prefent value of 1/. pay- 
able at the tnd of one. year, two years, 

thre . will be = 2... three years, &c. will b a = ae 

&c. refpectively. . And the prefent value of 
an annuity certaim for ஐ years payable yearly 
is the fum of this feries continued to x 

    

I ந் ர் 

oO Ge ae 41x Fahne அத 2 
In like manner, the prefent value of half 

u/, (that is, of Ios. = 7. 0, 5) payable at 
the end of half a year, a year, a year and a 
half, &c, reckoning half-yearly intereft at half 

  
  

(a) In the poftfcript it will be proved, that the fum of ~ 

ees ar I I வனப் 
இ மாமத ௦ம் 00௦ feries — + a ee ae + er Oe, us 

Ln! ee . Subftitute r -- r for a, and it will 
et “ Yat Xa 

  

் Fen ait 
ese ல் ee ் ॥ { ் appear, that «the fum of 7 ferns of the feries pF ர் பம 

= to, 86 டடம SSS a 3? ன் ன ர் ் 
tr 147 tie



394 Third additional Effay. 

0,5 Ong 0,5 

the annual intereft, is ~? 2? —Fyr Kee 
Tei +2 rte 

And the prefent value of an annuity certain 

payable half-yearly for ~ years, each pay- | 

ment to be half the yearly payment, is the 

fam of this feries continued to 2% terms; or, 

  

  

ory னர் 1 

m5 ara ் ட தடம் Terese at nee 2 
a (22722 Talis 

prt, 

— டகர சம = 

2 29-07 ம ன் + 2 

ப்ப eS ண் A. 
on 

rxXi- 1] 7 
2 ன் ன் 

By the fame fteps it will appear, that the 

prefent value of an annuity certain for x 

years to be received in quarterly payments, 

each a quarter of the annual payment, is 

  

0,25 4 0,25 hele pees ர் ee) ன் 

ல்ல அன்த எமி எர அஜ ம And 

a & xt] ete 
4 4 4 4 

alfo, that the prefent value of an annuity 

certain for 2 years, to be received in mo- 

mently payments, each the fame proportional 

part of the yearly payment that the moment is 
ந். 

வற அதம அட டப் அப்பப் of the year, muft be Pp — = es 

: rx 1+ ‘ 
1000, &c. ; ் 

But, by the binomial theorem, 
2 1000, 8௦, 8. 4222 +323 

; 2 72. டட ம 

I | gt ay ட ன் ec 2X3 
tooo, &c. : 
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, &c. which feries approximates in- 
rent 

  

2X3 XA 

definitely to the number of which rz is the 
hyperbolic logarithm, by Prob. 1. Sec. XI. 
Vol. I. of Mr. Simpfon’s Fluxions ; or by 
Prop. 1. p. 40, of his Treatife on Trigono-. 

i 
I ‘ 

metry. Therefore, Pier F 1000, &c. ௩. 

௪9% 1 | 
100௦, 350. 

  

3 ; == P — —__ = m, as explained before, See 7N 

ற. 384. 

If the value of an annuity of 12. for 2 
years is required payabie ‘half-yearly, and 
the half-yearly intereft of 1/. inftead of be- 

ing half the yearly intereft (or 2) » is fup- 

pofed to be r+ 7|'—1; the anfwer will be 

ee 5035: ட) அ ட ட் Tee ர த ர c. conti.   

  

: படு 955 
nued to 2zterms—= z ee 

54-71 ர 1-7) 2X1 x|i—1 

ர I 
  3; which value is SSA ee © ; பட்ட aes 

1 I 3 : 
tol — max; (the value of the fame an- 

nuity payable yearly fuppofing the yearly 
ம் ee intereft
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i
l
 

ப க லட ர ர ச to = ந 45 9-2] 
agreeably to Mr. De Moivre’s deduction in his 
Treatife on Life-annnities, p.125, 4th edit. 

(a) In the fame manner the value payable quarterly is 
பட்டக் ஷ் q y 

é 7 1 ௫ 4 

ற x ———— and the yalue payable mo- 

ட் 4X1 டசி] ல் —1 

  

I I 
tly =1 ளை லல mently repr qe 4000, 2௦. 1-7] க 

Confequently the value of an annuity certain, payable 

quarterly or momently, is to the’ fame \value, payable 

  

ன் 

yearly, as = ao or ஈவு 107 (N being the 

4x ' 
“hyperbolic logarithm of 1--r). Suppofing, therefore, the 
jntereft to be 4 per cent. the value of an annuity payable 
yearly muft be invariably increafed in the ratio Of 1.0101, 
Cr 1.0152 or 1.01986 to 1, according as it is payable 
either half-yearly, quarterly or momently. The diffe- 

"yence, however, between the values of annuities payable 
yearly and at fhorter intervals is known to-be continually 
Jeflening in proportion to the length of the term, -till at 
Taft, when the term is extended to a perpetuity, thofe 
values become the fame, whether the payments are made 
yearly or momently. But fuch an equality «an never 
take plate according to Mr. De Moiure’s rules; nay, if the 
term be extended only to 7o years, and intereft be 6 per 
cent. an annuity payable quarterly will be worth more 
than even the perpetwity when the payments are made 
yearly. This appears to be very erroneous, and fufficis 
ent to prove the fallacy of Mr. De Morure’s method of 

folution. en Ep: 

This 
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‘This implying, in the cafe of annuities pay- 
able halt-yearly, a fmaller intereft than half 

the yearly intereft (for 1-7] — 1 islefs than 

2) gives the difference between their value 

and the value of annuities payable yearly, 
greater than the truth, 

But to return to the inveftigation of the 
theorems in the former part of this paper. 

Let us again call p the perpetuity, and y 
the value of an annuity certain for r years 
and payable yearly; it is well known that 
the value of 1/. payable yearly on a life 
whofe complement is 2 is (fuppofing an 

earl 2-2 

aX =z irl 

, &c. continued to 2 terms (a) 

  equal decrement of life) 

தி 

ர ரர 

= கனைல் 5, 
் ae 

  

In 

(@) See Mr. De Moivre's Treatife on Life-annuities, 
P-.99, 4th edit. - Or his Dodtrine of Chances, p. 311, 
gd edition, Or Mr. Dadji’s Mathematical Repofitory, 
Vol, Il. p. 137. Or Mr. Senpfon on Annuities and Re- 
verfions,.p. 14. In confulting thefe writers, care fhould 
be taken to rémember, that they ufe x to denote the prin- 
cipal and intereft of 1/, for a year; whereas it hath been 
moft convenient for me in theife obfervations to make + 
ftand only for the intereft. In thefe writers, therefore, 
7 fignifies the fame with 1-}r in this paper; ‘and r—1 
the fame with 7. 2 

11
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~ Inlike manner, fuppofing money improved 

at an half-yearly intereft equal to half the 
yearly 

Tt is faid above, that the value of an annuity payable 

2-1   
yearly on a life whofe complement is 7, is —~—== 

0 ‘ mX1-E7 

aoa ; 1— 4 

தம் உ + oa, &c. continued to # terms. 
2291-12 7967-17 

a : ச் 

This expreffion is equal to ay ae ee earls of 

  

2 == Sa ea ப லட 
Pah ர ் Tone ee ace ° 

na a + 2” 
. But ———_ |_-- — ——_- படபட. &e. (x) Fe tae meres ( 

I I I I I tage ke.) = = 
ட T=] Tea ) r 981-147 J 

(fee p- 393:) Alfo, by a theorem which will be demon- 

ftrated in the poftfcript, and putting a for any given quan- 

  

  

கடன் 2 : a 
ர ப வட 3. &c. continued to # terms, = 

a av a < 2 ணம 

mn eeort I a ் a 
Se Therefore, if 1 + 7 is   க 

al a—t! at பேர |” 

fubftituted for a and ¥ for ௨ ave வ ; the fum: (mul- 
ar 

I 
  

I 2 
ன 

Day, ¥ t-+r) 
ட 

    tiplied by ~) of 7 terms of the feries 

  

  
  

—2_, &e. will come out =” ல் 3 5 — xX ய or 

a கடச ர 
+f. I i x x ——, X ri = ae? pe aes Therefore, the feries at ro ar 
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yearly intereft, or to 2 the value of the fame 

  

1 a—t annuity payable half-yearly, is 4 x 

  

  

mzxXit = 
2 

  

Bee ass ig 

வ அர் eh ote 3, &c. continued to 22 

  

  

terms — 1°x ao 
2 oxide al pea ட ப a5 

850. continued to’a7 terms —ix 

  

  

1-2 
2 

i Soe 
mit பரம் ் 0602 continued to 2% 

ZA Z| 

terms. But the fum of the firft of thefe twa 

a 

Soh 42 ee oe 
  feries, or oft x 

சமச் 

  

Zz 3 ‘i 3 
=; + ==, &c. continued to » terms and fub- 

traded from the feries : 
I 1 

itr தி 1-1] - ளட ட்டரி- 

‘continued to » ter ms; that is, the value of the life will 

ae 

  

  

               

- 925, .



40௦ ன் additional Effay. 

; me ௦) 182-126 2. 393228, 
2 

And re fum of the fecond feries is the fame 

with half the ‘fum of the feries = x 

ப +o &c. (27). But by the 

theorem mentioned in the laft note, the fum 

  

of 2 terms of the feries? + +42, &c. is 
Gna? eS 

a 72 ற I a 

aaa Tee = iy hanes eC Therefore,   

if 1 +—is fubftituted for a, 22 for 2, and 

    

I 

திம் aa , the fum of the fecond 

7:98 ie ர 

  

I 

feries (that is, of 4x x— toa + 
I ae 1-7 3 fi 

2 

3 > &e. (22) will come out 1 +h wt 
—_— 

  

bs ar 

ர் repos +n 

Ties Wie I a 
ae =, Ot — அடல் There 

1. 
2 

fore, 

*
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fore, the fecond feries fubtra@ted from the 

ree oe 

2 2 
xh=P-— —xh =n, 

ar 
  firft, leaves —— = 

agreeably to the fecond theorem in p. 388. 
By reafoning in the fame way it may be 

we 

eafily found, that g==P 4 x 9g 3 and 
r 

  

1 
1000, 880. 

w= நி — Lae, Oe ee es agree- 

ably to the third and fourth theorems in 
டட 

ட் Thefe theorems, I have faid, fuppofe that 
an annuitant is entitled to no payment for 
that year, half-year, or quarter, in which 
he dies. If, on the contrary, he is to be 
entitled when he dies, to fuch a part of the 
yearly, half-yearly, or quarterly payment as 
fhall bear the fame proportion to the faid 
payments refpectively, as the intermediate 
time between the laft payment and his 
death bears to the whole year, ‘half-year, 

or quarter; in this cafe, fuppofing the an- 

‘nuity payable yearly, it is evident, fince 

there is the fame chance for his dying 

in one half,of any year as in the other, 

that he will have an expectation of half a 

year’s payment more than he would be 

otherwife entitled to. But the value of 

‘half 1/, to be paid at the death of a perfon : 

WVereil Part Il. =: Cc whofe
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whofe complement of life is 7, is 

  

  

2X 

I ள் ட ட ம் 
் LOX, Ss = 5 ப அவை 660, 

ன அய் 2981-7] 1 2-4” ; 

continued to z terms (4) = ~. 

In like manner, a perfon who enjoys an 
annuity fecured by land, payable half-yearly, 
will have an expectation of-a quarter of a 
year’s payment more than he could be other- 
wile intitled to; the value of which is 

1 I ர் I 
98 a ———., &c. continued 

42 ae re 

2 2 

to an terms ==“. By the fame reafoning it a 

  

will appear, that ட் is the addition to be 

made to the value"of an annuity payable 
quarterly, in order to obtain its value when 
fecured by land. + 

உடு டி யர ம 
ம் 
  

௨2: 
IN the note, p. 393, the expreffion 

a ந — 54 
qt 2221 

  is given as the fum of terms 

= ன் I I I I I of the feries -+ —-+ — --—, &e. toz, 

a 72. ந ம் 
பட eee பம்பர 

  and the expreflion 
paar le an Qi Qn 

(2) See page 393, &c.
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x » Is given, in p- 398, as the fum of   

2-1] “ 

w terms of the feries? 424344, &c, 
Gian tae a a* 

The following inveftigation of thefe theo- 
rems being very eafy, will not, perhaps, be 
unacceptable to thofe who have ftudied this 
fubjec. 

Put a =—4+5+5+ ப் 650. B= > at 

+ 

al
e 5
 oe 4 ன் படம 

aa oa gh 

Thena x¢=1-2 ட கடம. 
a a as a 5 

  

ம் வழி ee and ad OT eee பத to 
Qh ==] 

++ டு 
an i 

and ax@—a(=Aaxa—1)=1—+. 

I I I ay 
a—i an an 

the firft theorem. 

Therefore, a —     , which is 
ம் 

டர51 I I I Tt Again, axa—=14+— 44+ 4, &c. to, 

= பம் அ டட and Bx@==1-4 2444 4 ,é&c. to. 

I 2 3 Therefore, sxa— axa= > +—=+-%, 800. 

a—t 

22-71 
to   

(62 To
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To both fides of the latt equation add 2 =, 

and it will appear, that 

Bxd—Axa-+ == +4+5+ 5.44, &e. 

தேவம் ௬ 
to   

கத age 

2 Therefore, 8 xa—B=BxX@a—I—=A சப் 

AX2 9 
eres 

a—l at a 

For a, in this laft a fubftitute its 

  and 3s — 

  equal, or aa —— *-——» and the refulting 

ss ன் 2 a fe I 
equation will be 2 ரத னடா வய அட SC 

a 

@=1) 

When 2 is - infinite, all but the’ frft 
terms in both thefe theorems vanifh; and 

= == 8, which is the fecond theorem. 

  

therefore, ண is the fum of the feries 

ரும் =,» &c. continued infinitely ; and 

rane is the fum of the feries — a Baa a, SC. 

Continued infinitely. 
By a like deduction, putting 

222 1 3X3 4K 4 ee Cert +23 x ge? HC. 0 

and
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ஹ்ப்ற் ல 3228222569, 48424 உ. 
is ae =F ea 57 Ee. 

3 a 1. 

to —, it may be found that ¢ — +422 * 
a—t 

வி” 
ர and D _ க. 042 உட்ப” paca. ee ராத். 2 அண்ண 

ஜீ அதப். 

And confequently, fubftituting the values of 
A and pg, that 

    
    

  

    

ate Gta ae z | Baw 2 a tig 

சகு 22 சண்ட ae ௮ Qe x 

1 
= > 

a=i\* 3 

And, fubftituting the values of a, 8, c, that 
a ப்ச் 2 ந கதம் ந 

ae a—i|* த் oe ae * னை 

gant 3an ர 22-2௪ ந 

ண ன் தா ரப (Or, 
1006 21 இர் (49 firft terms in thefe expref- 
fions vanifh when # is infinite, that the fum 

4 ல் i 9 Se 
of the feries 7 + > + %, &c. continued in. 

finitely is = 3; and that the fum of the 

த 8 6 zi i 
feries ் ன ப் = + = &c. continued infi- 

as 42” + a, 

zit 
Thefe are all the theorems neceflary for 

calculating the values of annuities on fingle 

lives, and on any two or three joint lives, © 
Ce 3: __ upon 

nitely is
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upon the hypothefis of an equal decrement 
of life. 

Suppofing r the intereft of 1/. for a year, 

the fum of ~ terms of the feries +— + —* + 
1-7 tr}? 

1 —., &c. is the prefent value of an an- 
1-1). 

2 
\2 

:; : 
nuity certain for z years ; and —~— +—— ae 
—3__4 _4 __, (continued to 2 terms) is the 

தி தி 
prefent.value of an annuity certain beginning 
with ர, and increafing to 2/, the fecond 
year, to 3/. the third year, &c. 

If this laft annuity is not an annuity cer- 
tain for a given, term, but a life-annuity, 
the value of it (fuppofing z the complement 
of the life, a the value of an annuity certain 
for » years, G the value of two equal joint 
lives whofe common complement is தூ ற 

‘the perpetuity, and p the value of 1/ to be 

received at the end of » years) will be a—e¢ 

XN-+-2.p.P—A.Pxits. 

  

KX A M P-L E S. 

Let the term be forty-one years, and the rate 
of interef 4 per cent. 

The value of an annuity of 1/ certain 
for this term is 20%, * 

The
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The value of an annuity certain foy the 
fame term, and beginning with 1/, ‘at the 
end of the firft year, but increafing to 2/. 
at the end of the fecond year, to 3/. at the 
end of the third year, and fo on till it be- 
comes 41 /. at the end of the forty-firft year, 
is (by the Second Theorem, putting 1 +7, 
or 1,04 for 2) 3147, 10s. | 

The value of an annuity increafing at 
this rate without end is 650/. 

If the annuity is a life-annuity which is 
. to increafe at the rate of 1/. every year dur- 
ing the whole poffible continuance of a life 

_ whofe complement is forty-one years (or 
whofe ,age, according to Table VI.. in the 
collection of tables at the beginning of this 
volume, is forty-five), the prefent value of 
it will be, by the laft theorem, 135/. But 
a much fimpler rule for finding the values 
of annuities of this fort will be given in 
the following notes. See Note I; and alfo 
Myr. Morgan on*Affurances, p. 11g. 

* 
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ட following tables were computed by Dr. Price, 
| at the requeft of a committee of the Houfe of 

‘Commons, and were intended to form the foundation of 
a plan for enabling the labouring poor to provide fup- 
port for themfelves in ficknefs and old age, by {mall 
weekly favings from their wages.—A bill for eftablith- 
ing a plan of this kind was formed and approved by 
the Commons in the year 1789, but, like Mr. Dowde/— ° 
well’s bill for the fame purpofe in the year 1773, (a), 

‘it was rejected by the Lords. The importance, how- 
ever, of thefe tables is not leffened by this circumftance, 
and it was the author’s intention to have publifhed 
them, had he lived to complete the prefent edition of 
this work. In order therefore to fulfil his intentions, 
as well as to preferve thofe valuable fruits of his labour 
from being loft, I have inferted them, together with his 
own explanations of their ufe and conftruction, in this 
Appendix; thinking that they may be rendered of 
great public fervice in fome future time, fhould the 
Societies for which they were computed be hereafter 
eftablifhed either by the legiflature or by voluntary 
aflociations, Ep. 

(a) A copy of this bill and of the tables that were computed for 
it, has been publithed by Mr. Baron Ma/eres, in the 2d volume of his 
very valuable Treatife on the Dottrine of Life-annuities. 

TABLE  
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நம் பவற]. 

Shewing the Weekly Allowances, during Incapacities 
of Labour, produced by Sicknefs or Accidents, and 
the correfponding Weekly Contributions neceffary to 
entitle Perfons to thofe Allowances. ; 

NB. The Ages in this and the following Tables; are the Ages 
at Admiffion, and the Contributions at Admiffion are reckoned to 
continue-invariable till they ceafe at Sixty-five. 
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SupposiTions om which this TaBue is formed. 

Firft, That in focieties confifting of perfons under 
32 years of age, a 48th part of them will be always 
ina ftate of incapacitation by illnefs and accidents; 
and therefore entitled to allowances proportioned to 
their contributions. Various reafons, and particu- 
larly the experience of friendly clubs, determine me 
to believe that the proportion of the fick to the well 
in fuch aociety will not be fo great as this, and con- 
fequently that a weekly allowance during  ficknefs 
will be more than fupported by weekly contributions 
not exceeding a 48th part of that allowance. 

Secondly, It is fappofed that from the age of 32 to 
42 this proportion increafes to one quarter more 
than a 48th part; from 43 to 4% to one half more; 
from 52 to 58 to three quarters more; and from 59 
to 64 to double. The reafon of affuming this rate 
of increafe is, that the probability of the duration of 
human life decreafes after 30 nearly in this manner, 
or fo that a perfon of the age of 60 has but half the 
probability of living any given time that a perfon at 
32 has, and confequently mult be then doubly fubject 
to the caufes that produce ficknefs and mortality. 

TABLE |
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T ABLE II. continued, 

  

  

After 65. 

  

  

      

“After 40. 

Seeds | & Sas 

3 f Clafs I. Dy OR One A a2O 
3 II. Bu 60 
% II. ம 
a IV. டு | போடு இ 
2 | We ௦ ஒர ல 
g4 vale CON EO 6 

Ss ற இடு ம 6 
< ரா 5 மாறல் ௦ 
=z 8 | lO es Onl! teu Ol 0 

| X. TO ere 2 © 
Bt உ த ர 4 0௫ 
  

(*) The weekly contributions in the firft clafe, which are equi- 
valent to the weekly allowances after 65 and 70 in the fame clafs, 
have been computed by Dr. Price for all the intermediate ages he- 
tween so and 66, and are as follow; 

  

      

Weekl Week! Week] 
AB: Conta buen: | abe: Cou Bun AE: Geaibaton: 

fea it) 4 TE CE Vite IE 
51] oO 1 OF! 56 | of 1 m2 |] 6k |. 0 6 ௦ 
524 oz 15-௧2 4 lors) or 
5312 1 32 || 58 |-0 2 92 || 63.) o12 6 

54 | 0 8 i 2 ர ட டட. 
$5 19 1 82 || Go| 0 4 22       

From thefe foms the weekly contributions in the other ten 
clafies may be eafily obtained, But. it will be feldom neceflary to 
have recourfe tothem; for at a period of life fo far advanced, 
the weekly contributions become fo high in thofe claffes as to 
render it almoft impoffible for the labouring poor to pay 
them, Ep. 

Mutbod  
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& = Method of calculating Table IL. 

The rule for finding the value in a fingle prefent 
payment of an annuity payable for life to a perfon of 
a given age, fhould he furvive any other given 2ge, 
may be found in Volume I. Queft. 6. p. 17. 

EXAMPLE. 

Let the rate of intereft be 9% per cent. "Fhe table 
of the probabilities of the duration of human life, 
that for Northampton given in Vol. Hi. p. 96. 
and the tables of the values of lives that in Vol. II. 
p- 54. Alfo, let the given age be 20; and let the 
enquiry be what fum ought to be given for an an- 
nuity of 17, payable weekly for life to a perfon of 
this age, provided he fhould fervive 65. 

The value by the table juft referred to, at 9% per 
cent. of an annuity payable weekly during a life aged 
65, is (2) 8.332. The probability that a life at 2௦. 
will continue in being till it is 65, is (by the other 
table juit referred to) 42; that is, it is the frac- 
tion whofe numerator 1s the number of the living at 
65, and whofe denominator is the number living ac 
20. Whe value of 1/ payable at the end of a num- 
ber of years, equal to the difference between the two 
ages 20 and 65, or atthe end of 4¢ years, is (reckon- 
Ine intereft at 3% per cent.) .2126 by Table I, Vol. 
II p. 18. : 

£8.332 multiplied by $232 is= 2.648; and this 

(a) The values of lives at 3% per cent. are not given in this 
table ; but the aeans between the two values at 3 and at 4 per 
cent. give them with fufficient exaétnefs. ் 

The value of a life-annuity payable qweed/y, is worth three-tenths 
of a year’s purchafe more than the value of the fame annuity pay- 
able yearly; and therefore, in all thefe calculations, this addition 
is made to every tabular value, 

2 ‘- product
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produé multiplied by .2126 makes £.5629 the value 

required. 
‘The value being thus found, in a fingle paymepg of 

an annuity of 1/, payable weekly for the life of a perfon 

of a given age after another given ages the equivalent 

value, in weekly payments, dependant on the con- 

tinuance of the given life till it reaches the age it is 

to furvive, is found by dividing the value in a fingle 

payment, by the yalue of an annuity payable weekly 

on the given life, for a term of years equal to the 

difference between the age of the given life and the 

age it is to furvive (a); which, in the prefent cafe, 

is for a term equal to the difference between 20 and 

65, or 45. years. The value of a life aged 20 for 

this term is £17.072. And £5629 (the value in 

a fingle payment juft found) divided by 17.072 

gives £ .0329 the annual fam payable weekly due from 

a perfon aged 20, for an annuity of 14 payable 

weekly during what may happen to remain of his’ 

life after 65. The payment per week equivalent to 

this annual fam is, plainly, the fum divided by the 

number of weeks in the year; that is, £.0329 di- 

vided by 52, which will give £.00063. In like 

manner, an annuity of 1/. payable weekly may be 

found to be equivalent to a payment per weelc of 

£ .0192. Since, therefore, a weekly allowance of 

f£ 0192 after 65 is worth toa perfon aged 20, a pay- 

ment or contribution ger week till 65 of £ .00063, any 

other weekly allowance will be worth as much more 

(a) The value of a life for a term of years is found by fub- 

tra¢ting the value of the life after the term from its whole value. 

Thus the value of an annuity on the whole continuance of a life 

aged 20, is (adding three-tenths to obrain the value of the annuity 

payable weekly) 17.635 year’s purchafe. Its value after a term 

of 45 years (that is, after 65) is (as fhewn above) .5629 year’s 

purchafe. ‘The difference (£17,072) is its value for 45 yearse—= 

See Queft. 6th. Vol, Ie ் 

3 ‘ or



  

தா றட 2 0 
er lefs than £ .00063, as the allowance itfelf is more 
or lefs. The weekly allowance, therefore, after 65 
being reckoned two /billings (or .a1) the weekly con- 
‘tribution due for it, will be £.00328; for as -O192 
‘is to 0.1 fo is £ .00063 to £ .00328. 

By the very fame method of calculation it may: be 
found that an allowance to a perfon now in his arft 
year of two fhillings per week for life after 70 years of 
age, is worth, in weekly contributions till he reaches 
65 and fubject to his death in the intermediate time, 
90170. Therefore, a weekly allowance of two 
fhillings per week for life to a perfon in his 21ft year 
after 65, and alfo an allowance of two fhillings more 
to the fame perfon after 70) is worth, in weekly 
contributions till he reaches 65 and fubject to his 
death, £ .00328 added to £ .oo171; that is, it is worth 
£.00499, which is nearly one penny and } of 2 farthing. 

In this manner have all the values in the 2d Table 
| been calculated. 

The value of any weekly contribution for a given 
term of years, dependant on the continuance of any 
life during that term, is 52 times the weekly contri- 
bution multiplied by the value of an annuity payable 
weekly-on that life for the given term.—Thus, fup- 
ofing the life 20 years of age, and the weekly contri-_ 

‘bution zo pence, 52. multiplied by .00833, and alfo 
by 17.072 (a) (that is, £7.397) will be the value in a 
fingle prefent payment of that contribution dependant 
on the continuance of the life till 65. . And this, 

therefore, is the fum which, according to Table II. a 
perfon under a1, if a contributor in the firft Clafs, 

_ ought to pay, in order to be excufed all fubfequene 
payments, a ட 

(a) See the Note in page 416. 

Vou, i. Partly றக TABLE
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TABLE I continued. 
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ADRAC Bela Bal 
Shewing the Fines, or Compofition Money, payable at Ad- 

” miffion by Contributors in the Firft Clafs who have com- 
‘menced their Contributions at Ages above 21, and who 

_ may prefer the Payment of a Fine to an Increafe of Weekly 
* Contribution, on Account: of the Excefs of their Ages 
above 21, as fpecified in Table IT. 
N. B. The Sums in the following Table are alfo the Sums payable, at 

Removals, to Contributors, who, at Admiffion, paid Fines in lien of an In- 
creafe of Weekly Contribution. 
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112001 482௰708 சசி 1798 சீ 1௧௧௩௨ 117. 

Tus Table implies that all perfons under 21 years 
of age entitle chemfelves to the expectation of their 
different claffes, as {pecified in the two laft columns 
of Table III, without paying any fine; and alfo that 
fhould they remove before they get into their 22d 
year, no money is payable by the parifh they leave on 
that account. 

If advanced into their 22d. year when they enter, 
and do not chufe the increafe of weekly contribution 
fpecified in Table ITI.. under that age, this Table 
fhews the jive due from them in lieu of that increafe, 
if they enter into the 1ft Clafs. The fines to be paid 
in the other claffes are in proportion to the weekly — 
contributions in thofe claffes, and are immediately 
obtained from the fines in this Table. Thus, in the 

ad Clafs they will be 135. 6¢.—in the gd Clafs 18s. 
—in the 4th Clafs 17. 25. 6d, and fo on, In like 

manner the fines due from perfons in their 23d, 24th, 

25th, 26th, 8c. years, when they enter in the firft 

Clafs (that is, aged then 22, 23, 24, 25, &c.) in lieu 

of.an increafed weekly contribution, are the fums 

corre{ponding to their ages as fpecified in this Tables 

and the fines in the other claffes will, as obferved 

above, be in proportion to the weekly contributions 
sin thofe claffes. The fums payable at removal tO 

perfons who have entered under 21, but do not re- 

move before they are turned of this age, are the fame 

with thefe finés. For example: 
A contributor who has entered in the firft Clafs 

under 21, if he leaves the parifh in which he entered 

in his 22d, 23d, 24th, 25th, &c. years, will be en- 

titled, at his removal, to the fums in the Table op- 

pofite to thefe ages; that is, to gs.—185.—1/. 65.— 

12. 155. &c. fhe has entered in the ad Clafs it. may 

Dd 3 706
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be found from thofe fums that he will be entitled 
to 135. 6d.—tl. 75.—1/. 195.21. 125. 6d. &c. 

If in the gd Clafs to 18s.—1/. 165.—2/, 125.—. 
gl. 10s. &c. according as he is'in his 22d, 23d, 24th, 
25th, 82௦. years refpectively. ee 

It may besa neceflary obfervation, that it is of no. 
confequence to a parifh how many removals a con- 
tributor in any particular Clafs had made before he’ 
eame to it, provided it receives with him the fum in- 
the Table correfponding to his age and clafs. For 
example: 

A contributor under e1 has entered in the 1ft 
Clafs; that is, he has entitled himfelf, by taking 
upon ‘him a contribution of.2d. per week, payable 
till he is 65, to an allowance, whenever he is fick or 
difabled, of four fhillings per week bedlying pay, and 
two fhillings per week walking pay; and allo to an. 

, allowance for life after 65 of ¢wo billings per week, 
and after 70 of four fhillings per week. Let this per- 
fon be fuppofed to remove to another parifh in his. 
e$th year. This Table fhews that the parifh he leaves 
ought to remit to the parish to which he removes 3/7. 
Should he remove again, the fecond parifh will be 
obliged to remit to’ a third parith the fum oppofite 
to his age at that time; and the fameis true of this. 
third parifh in cafe of a removal toa fourth parith 5: 
and fo on, eke 

Again: A contributor aged 22 (that is, inthe 23d 
year of his age) has entered (let us fuppofe) in the 3d. 
Clais; that is, he has entitled himMelf, either by a 
weekly contribution, without a fine, of four pence balf- - 
penny payable till he is 65; (fee Table Ill:) or wish 
a fine and 4 weekly contribution of four pence payable: 
till 65, to an allowance during ficknefs of eight fhil- 
lings per week bedlying pay; and four thillings per 
weelx walking pays: and alfo to am allowance of four 
ihillings per week during life after 6, and eight hhillings 
a ர ‘ : i per
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per week after 70,—Such a contributor, fhould he 
remove in his 3oth year, will, as appears by the* 
Table, be entitled to twice 3/. 165. or 77. i2s. - 
for the parifh into which he removes; and fhould 
he remove again in his 40th year, he will be en- ” 
titled to twice 9/. 175. or 19/. 145. fora fecond 
parifh; and fhould he remove a third time in’ his 
soth year, he will be entitled to twice 21/ or 42/. 
for a third parifh. 

Metuop of computing Tanur IV. 

Wen a contributor removes to a new parifa 
he continues there the weekly contribution with 
which he firft enteted. But to this parith he will. 
be the fame with a new contributor entering at his 
age; and, therefore, this parifh will be entitled 
either to a weekly contribution fuitable to that 
age and clafs, as fmecified in Table III. or to fuch 
a fum as will be equivalent to the value of the dif- 
ference between his contribution and the higher 
contribution due from a perfon in that clafs and at 
that age, fuppofing him not to have been before a 

contributor, . If this compenfation is-not made, - 

the parith left will be a gainer at the expence of ' 

the parifh to which the contributor removes; and, 

confequently, while the one is benefited, the other 

will be injured.—In other words, the parifh left by 
a contributor is a gainer by the removal; and hav- 

-ing no right to that gain, without being liable to 

fuftain the burden, a {um equivalent to it ought to - 

be transferred to the parifh into which the removal 

is made, in order to place it on the fame footing 

with: refpeé&t to fuch a contributor as if he had 

never before been a contributor. This equivalent 

is the value of the difference juft mentioned sand 

“it muft be calculated by the following rule. 
: =~ ‘Dd 4 ~ — Multiply
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Multiply the difference between the contribution 
~ to be received by the parifh to which a contributor 

removes, and the contribution due from a perfon 
in his clafs and at his age, when he removes (as 
fpecified in Table Ifl.), by the value of an an- 

“fuity, payable weekly, on a life at that age, for a 
number of years equal to the difference between 
his ape at removal and 65 years of age. ‘The pro- 
duct will be the equivalent fum payable at his re- 
moval. 

EXAMPLE. 

Let a perfon be fuppofed to have made himfelf 
a contributor in the /econd Clafs under 21 years of 
age, and afterwards at 28 or in his 29th year, to © 
remove. In this cafe the contribution is 3d. per 
week: but in Table III. it appears that in that 
Clafs the contribution due from one at that age, 
fuppofing him then to commence his contribution, 
is four pence balfpenny per week. The difference is 
three halfpence per week, which is the fame with fx 
JSoillings and fix pence-per ann. and the value of this 
annuity, payable weekly by a perfon aged 28 (or in 
his 29th year) till he is 65, and fubjeét to the con- 
tingency of his dying in the mean time, is (by the 
rule in Queft, 6th, p. 19. vol. I. and the Obferya- 
tions in vol. IT. p. 40 and 41) 15.80 year’s pur- 

'_ chafe, reckoning intereft, at 3% per cent. and 
the probabilities and values of lives as given in 
Tables VII. and XVII. vol. Il. This value mul- 
tiplied by £.325 gives £5.135, that is nearly 
5/..25. 6d. which is in due proportion to the fum 
{pecified in this Table for the 1ft Clafs. In this 
manner have all the fums in this Table been com- 
puted; and it is evident that they exprefs not only 
the fums payable in all cafes at removals, but alfo 

the
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the fines payable by perfons who begin their con- 
tributions at a greater age than 21, fuppofing them 
excufed an increafe of weekly contribution on that 
account, 

The three firft Tables are neceffary data for 
compofing the fourth Table. But thould fixes only 
be admitted on account of excefs of age, no other 
Table would be neceflary befides the fourth; and 
this would give great fimplicity to the fcheme, 
Perhaps, however, it may be advifeable to give an 
option to contributors above age at entrance, either 
to pay the higher weekly contributions in Table III, 
or to compound by paying the fines in the .4th 
Table. In this cafe the following Tables will be 
neceflary, which exhibit the fums payable at re~. 
movals to contributors at any particular ages 
greater than 24 (a). 

(a) Thefe Tables alfo (like the preeeding one) exhibit the’ 
fums payable 4y thofe perfons who fhall chofe on their entrance 
into the club or fociety, to begin with fuch contributions as 

" are fir paid by members of any particular age lefs than their 
own, and greater than 21 years.—Thus, if a perfon in his 24th 
year wifhes to be admitted into the ift Clafs with contributors 
of 22 years of age, by beginning with a contribution of 23d. 
he fhould pay gs. for fach admiffion.—TIf he is in his 40th 
year he fhould pay o/, 3s,—if in his soth year 20/, ros. and 
foon. Again: If a perfon in his 29th year fhould chufe to 
be admitted into the 1ft Clafs with contributors of 23 and 24 

“yéars of age, by beginning with a contribution of 234. he 
thould pay 1/. 155. for fuch admiffion—if he is in 39th year 
he fhould pay 8/,—if heis in his 49th year 187, 145. and fo on. 
The fines payable on admiffion into the other claffes at thofe 
refpeGlive ages are in proportion to the weekly contributions, 
and are eafily deduced from this Table, (See Note, p. 430.) 

Ep. 

TABLES,
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TABLES, fhewing the Sums payable at Removals, to Contributord 

who have begun their Contributions in the feveral Years of thej 
Age, after the 21ft, without Fines. 
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- TABLES, fhewing the Sums payable at Removals, to Contributors 

who have begun’ their Contributions in the feveral Years of their 
Age, after the 218, without Fines. . 
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TABLES, fhewing the Sums payable at Removals, to Contributors 

who have begun their Contributions in the feyeral Years: of their 
Age, after the arf, without Fines. 
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TABLES, fhewing the Sums payable at Removals, to Contributors 

who haye begun their Contributions in the feveral Years of their 
Age, after the 21ft, without Fines. 

429 

  

reckly. Gontuibntion rae. | 

ப Table XXIII. Clafs fl. | Clafs 21. 
noe 

8a, 

\Tab. XXIV Tab. XXV. 
Clafs rik. 

Qa. 

Tab. XXVI. 

10d, 

ஷீ af. | 
[Ta XXVIII. 

Clafs aft. 

க | 

| ரர, 
இப்ப 

33. 
  

‘Age at’Subfeription 42. 46) 
  

47/5 48. 49: 5% 
    

Age at Sums 
Remoyal. | payable. 

Sums Sums 
payable. 

~ Sums 
payable, 

Sums 
‘payable, 

Sums 
    

      

[212 4, a 1/2 See 

  

௦. 
6
௦
6
௦
௦
6
௦
6
௦
௦
 

௦6
6௦

௦   

௦
௦
 
௦
௦
 
©
0
0
0
0
0
0
0
0
0
0
 

ல (27 

    

க. ௯ கதி. 2 7 

  
0
0
0
0
0
0
0
0
0
0
0
0
 

acd 

       



~ARPPEN DES Bc 1) 

“4#N OT E ee 

In the original Tables the fums to be paid at removal have been 
computed for all the Eleven Clafles at every age from 22 to 50; but I 
have only inferted the Firf Clafs for each age in thefe Tables, becaufe 
the infertion ef the other Ten Clafles would have fwelled the work 
without anfwering any eflential purpefe. If thefums payable at removal 
be known when the weekly contributions are 22d. in the rft Column, | 
22d. in the 2d Column, and fo on: the fums to be paid in thofe refpec- 
tive cafes when the weekly contributions are ஃ d., 32d., &c. are eafily 
obtained by the common rule of proportion. ‘Thus, if inftead of 23d. in 
the 1ft Column, the weekly contribution had been 33d. the fum to be paid 
on remoyal would have been a fourth proportional to 2id.. 95. and 33d.;_ | 
that is, ‘exprefling thefe numbers in ‘detimals, it would have been 

45x 7014062, 

aS pono 
Uf the weekly contributions had been 73d, the fum to be paid on re- 

moval would have been கட் = 1575 ரத 115. 6d. ot 

AS கத் But if the contributions had been. 63d. 113d. or any other 

enultiplé of 22d. the fum to be paid would have been the fame multiple 
of os. and therefore immediately afcertained. Ep, 

= .67497 = 135. 6d. or more fimply = .45 x4. 
: 2 
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ச 

Note (A). »See Queftion III. Page rr. 

ET E be any given expectation of Life; and 
Bx ட் . 
ai % px will be the number of perfons 

alive at the end of « years, arifing from p perfons 
left annually as widows (or added annually to a 
town or fociety) at the age whofe expeéfation is B. 
The maximum, therefore, is always pH—. In Mr. 
De Meivre’s Hypothefis, E is always z the difference 
between the given age and 86. Scethe Note, page 2, 
and the latter end of the Note in page 37. Vol. I. 

See likewife the beginning of the Firft Effay, in 

Vol. I. ; and Note (K), in the following Notes, 

where’the inveftigation of this rule will be given. 

It will not be amifs to give the following ex- 

ample of the application of this rule. 

At the time of the commencement of the 

{cheme among the minifters and profeffors yy 

ScorLanp for making provifion for their widows, 

it was neceffary, that a calculation fhould be made 

of the number of widows that would be upon the 

{cheme at the end of every year till they came to 
2 a maximum, 
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a maximum, on the fuppofition that, (agreeably to - 
what particular enquiry had fhewn to have hap- 
pened for many preceding years,) 20 new widows 
would be left every year (z), In order to make 
this calculation, let 4 of the 20 widows be fuppofed 
to be under 32 years of age when left; and let 28 
be fuppofed their mean age. Let the fame num- 
ber. be left between 32 and 39,: and let 35 be their 
mean age; between 39 and 47, and 43 their mean 
age; between 47 and 54%, and 52 their mean age ; 
between 57 and the extremity of life, and 63 their 

“meanage. The number in life together to which, 
in ro years, 4 widows left annually at the age of 
28 will grow, is, by the rule, (E being’ 2g) 
116—10 X 40, or 36.55. “The number alive at 

116 

the end of 20 years, will be — x 80, or 66.2. 

At the end of 30 years, the number alive will be 
89; of 40 years, 104.82; of 58 years 116. 
Thefe numbers, found in the fame way, for the 2d 
clafs, (E being 25.5,) at the end of 10, 20, 30, 40, 
and sr years, will be 36.7—64.31—84.797.25— 
102——For the 3d Clafs, (E being 21.5) at the end 
of 10, 20, 30, 40, and 43 years, 35.34—61.4— 
78.13 —85.6—86 For the 4th clafs, (E being 
17) at the end of ro, 20, 30, and 34 years, 34.11 
—56.47—67—68——-For the sth clafs, (E being 
11.5) at the end of ro, 20, and 23 years, 31.3— 
45.2—46 The whole number, therefore, con- 
fifting of all the claffes, will come to a maximum 
nearly in 58 years; and the totals in life, at the end 
of 10, 20, 30, 40, 50, and 58 years, will be 
173-37—293-58—364.83—401.67—418. 

  

  

  

    

(2) For a term of 3¢ years and eight months, being from the 
commencement of the fcheme to the year 1783, this number 
WAS 19750 Thek 

06



கற்றை றாக றா. ப 
Thefe determinations: fuppofe none to marry. 

In ro years, from 1757 to 1767, I have been in- 
formed, that but 9 widows married. Let us then 
fuppofe, that one widow of the firft clafs marries 
every years and let all that marry, be fuppofed 
to continue, one with another, 5 years in widow- 
hood before they marry. On thefe fisppofitions, 

| the foregoing totals will, at the end of the fame 
periods of years, be 169.23—282—347.5— 
380.47—394. : 

_ Thefe calculations are made from Mr. De 
Moivre’s Tlypothefis, Had they been made ex- 
aétly from Dr. Halley’s or the Northampton Table, 
the refults would have been very nearly the fame. 

See more on this fabject in note F (a). 
LET 

(a) This theorem is deduced from a fluxional computae 
tion in note (K); but it may be demonftrated without having 
recourfe to fluxions in the following manner:—Suppofe at 

_the time of admiffion there were 50 perfons aged 36 years, 
er a number equal to their common complement. Suppofe 
alfo the fame number were added annually at the fame age 

of 36. In the reétangléd ifofceles triangle ABO let AB 

(= BO) be = 50, or the Ane ; ; 

complement of a life at 36 E 
——CD (= DO) be = 49, 
EF (= FO) be = 48, and fo 
on. Hence BD willbe = 1, 
BE =z. BH=3, &c. By 
the hypothefis of an equal de- 
crement of life, it is evident 
that under the circumflances 
of this cafe thearea ABCD, or 
2 AB—BD 5 

55 > BDuvyill exprefs a 

the number of annuitants at © மம ட் 
2AR—BF 

the end of the firft year; the area ABEF, or——---_ x BF, . 

    
  

the number of annuitants at the end of the 2d year; the area, 

ABGH, or zAB—BH BH, the number of annuitants at 
் 3 : 

Vor, Il. Part ID. Ee the
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_ Note (B). Queltion VI, Page 21. Vol. I. 
ES r fignify the fum of 17, and its interctt, 

for one year. The value of a life, whofe 
complement is 7, being (by Mr. De Mhivre on 
Annuities, 4th edition, page 14, and p. 100.) 
சோர 2-2. 23-3 ச, a + ae te + ட் 886. ப்ட் நாக va- 
Jue of the remainder of it after 2092 years’muft be 

2-3 டை! அசடு ் தல் தம் + Sa &e. which is equal to > xs 96 ட ப OES 2 a a 

  
  

  

2-3 2-4 72-05 
      

ச2... தத n—2r3 

wees 

Now = 1s the prefent value of 1/7. due at the 

“end of two years. — is the probability that a 

life, whofe complement is 7, fhall continue two 
2-2 9-3 கடல் றல 

years, and ==- + ==—— + =—, &c. is the va- 
97-27 n—2r m—2r3 

lue of a life two years older than the life whofe 
complement is. And, therefore, (fince any num- 
ber of years lefs than 7 may he fubftituted for 
two years) the firft rule given in this Queftion is 
risht (@). 

    

The 

(@) The rules in this and the following Notes are de- 
monftrated rather more fati:factorily, and with equal eafe 
and perfpicuity, from the real probabilitres of life. 

Let @reprefent the number of perfons living in the table 
at the age of A, and 4, c, d, @, &c. the number living at the 
end of the 1f, 2d, 3d, 4th, &c. years from the age of A. 
Now fince the value of an annuity on the life of A is known 

ad ன் 1 ் 
to:be = Me 35 ட ++ —, &c. the value of this annuity after 

ar 2 ar 
He z tivo



த் AP REN DEX’. 
The fame pracefs, applied to joint lives, will 

demonftrate what is faid in the Scholium. 

eee 
ae as 

d . 
two years on the fame life will be = aA + &ce 

நட்த வ திட வடக் படி 6; ம 
=n x ன் இட் ட்ட + api? + Ce But ~ is the probabi- 

ப் 
3 Ge 
ors 

is the value of an annuity on a life two years older than A. 
The general rule therefore in the 6th Queftion is right; for 
the reafoning applied to this particular cafe will alfo apply. . 
to any other interval between the prefent time and the period 
at which the annuity is to commence, Ep. 

ம் ந்த் 
lity that A lives two years, and the feries = + a es 

ie 

Note
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Note (C). See Queftion VII. P. 22. Vol. I. 

ET the complements of any two affigned 
LL lives be # and m, The prefent value of the’ 
firft poffible payment of an annuity to be enjoyed 
by the life whofe complement is 7, provided both 
lives continue 7 years, and the life, whofe comple-_ 
ment 18 #, furvives the other after that term, is the 
probability, that the life of the expedtant fhall 
continue 8 years, and the other life 7 years and 
then fail in the 8th year, multiplied by “9 or by 
i/, difcounted for 8 years, The probability that 
the life of the expeé?ant fhall continue 8 years is 
=. The probability that the other life fhall con- 

' tinue 7 years is “2, The probability that it fhali 

_ continue 7 years, and fail in the Sth year, is 
su) i —= = —. The probability, therefore, 

that the life of the expeant thall continue 8 years, 
and the other life continue 7 years and fail in the 8th, 

  

- mB 8 4 , i is ——X <; and the prefent value of the firft pofii- 

ble payment of the annuity fuppofed, is > x <; 

See The Doétrine of Annuities, by Mr. Simpfon, 
p. 6—15, or his Selef Emercifes, p. 315, ce — 

" In like manner, the prefent yalue of the 2d pay- 
ment, at the end of the gth year, may be found 

தடு. ப கர ey ao படபட ee! 
to be = 26 a Xt உர? Or urd. x 2 

  

and the prefent value of all the poffible payments, 
  

  

  

  
  

    

I ஜட ப 2-9. நட அப்ப்தமம் ப 
26 ar x ன + are ல at eX = = tals x பமபல க் Aen ‘But this feries is equal to> X —" X =X 

தைட. 1 a= த் 2 = xX 

ar x சர் = சரா * ny, ae 
ய a
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காகா அழ அட்ட 2. 
ட் சரா 2-7 தரா?“ ஐய 

6 19 008 value of an annuity for a life feven 
் years older than the expectant, after another life 
feven years older than the life whofe complement 

ism. "x 7 is the probability that both 

    
  

  

  

the affigned lives fhall continue 7 years. And = 

is the value of 17. due at the end of 7 years.. The 
rule, therefore, given for folving this queftion, is 
tight. ் 

க demonftration, as well as that in the 18% 
note, is, for the fake of more eafe and clearneds, 
applied to the hypothefis of am equal decrement of 
life. It does not, however, depend upon it, but 
may be applied to:any table of obfervations (y). 

(y) Let a 4, ¢, d, 2, f; &e. reprefent the fame quantities 
as in the preceding Note. . Let m reprefent the number of © 
perfons living at the age of B, and x, 0, p,q, 5, &c. the 
number living at the end of the rft, 2d, 3d, &c. years from 
the age of B.—P®y reafoning in the fame manner with Dr. 
Price in the folution of this queftion; and fuppofing the firft 
payment of the annuity to become due at the end of the 

eft eee 
mr* ம் 

  4th year, its prefent value will be = = 
ப் 4 

  

  

  

= — a the prefent value of the payment sf the end 

of the sth பந்த த yy Pa in a 
ட த்க் ர @ a mrs any 8 dr> றார் 

  the prefent value of the payment at the end of the 6th 
ss es 4 7 

rear will be = © Beare ae ட் ஓ 
y a % mr anrs~ dps ஜ் end (Dot 

ap. ¢é JF £ 
pa errs oe? 82% 

  

Hence the whole value willbe = 

dp eq gt x 1% a pr + ar Te + &c. Let A and AB de- - 

note the refpe€tive values of annuities on the fingle and joint 
lives of two perfons 3 years older than A and B, and the 

dp ௩ If 

as x A—AB.——Q.E. D. 

3 Ep. 

Note 

ல்   

  

-general value will become =



நனைத்துக் எ. ௮ 

14006 (10). Queftion IX. Page 29. Vol. I. 

ye the complement of any two affigned lives 
be ~ and m, and the given term be /even 

years, asin Note (C). The probability that the 
former life (f{uppofed to. be the life in expeétation) 
fhall laft 8 years, is, by Mr. De Motvre’s Hypo- 

thefis, =; ‘and the probability that the latter 

life fhall fail in 8 years, is =; and the firft pay- 

ment of the annuity mentioned in this queftion, 
depends on the happening of doth thele events, 

the probability of which is"— x =. 
The prefent value, therefore, of the firft poffible 

- a8 8 ் 
payment of the annuity is —> X —.——In like 

manner, the prefent value of the /econd poffible 

payment is = x 25 and of all the payments, 

  

  

2—8 8 நடு 9 m—10 19 

Pa we at wee Nie eee 
ப த 8 u—8 I m—s 7 i) 

ae a அண ண க. 22 
2193-1191. The foregoing fe-.. 

22 mn : mm: ~~ ar? ar 

ries, therefore, is equal to the two feries’s = x 
  

2u—8 
  

I 2-0 2 3௮1௦ 3 ௫ 

ஜூ. சன் a ar XG ட் ஜா 26 ந, 806 and ர் 

Ee 4 x
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_— ் — —— TO 

x= x4 xl + 2x 4 &e. orto   

  

  

ar m nr 

I சர m—7 n—8 I ™—9 

or, 5 26 a 76 ர xX oe =a 

  

  

Te Tbs a I Zo" 
அடு த க் Bic. +t Xe XK 

u—8 92-09 ரம 

ர ee ee 
tule given for-folving this queftion (2), as will 

appear from Notes (B) and (C). 

  &e. which is the very 

(2) Retaining the fame fymbols as in the two foregoing 
Notes; (@) and (y) and fuppofing the firft payment of the 
annuity to become due at the end of the 4th year, the pre- 

  fent value of the feveral payments will be = = a + 

  

  

  

mrt 

மி பகம். 2 ஜலம் அபக வரச பபபல & : 

a “ mrs. 3 தக ape ee Ft gat get 20 

ச ட்ட ப 2 pe eA ae 
ட்டு தோ dpr* ன் apr3 ate oT Sao amr 

x AB. QED. 

This rule, though it agrees in its refult with the rules 
given by Dr. Price, is rather more concife, and may be thus 
exprefied:— Find by Queft. VI. the value of the annuity 
5₹ for the remainder of the life in expectation after the given 
‘* time. Find alfo by the fcholium to that queftion the 
«* value of the annuity for the remainder of the two joint 
*© lives after the given time. The latter fubtraéted from the 
«* former will be the value required”? Dee 

  

Note
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Note (E). See the Scholium to Queft. X. 
Page 34.. Vol. I. - > 

CCORDING to the calculations, the time 
in which the firft yearly payment of a rever-~ 

fionary: annaity becomes due, is the end of the year 
In which the event happens that entitles to it, how- 
ever little or much of the year may then happen to 
be unelapfed. And this, likewife, is the time 
when a reverfionary /um becomes due. Thofe who 
know how the calculations of the values of rever- 
fions are inftituted, muft know this. But an an- 
nuity, the firft paynierit of which is to be made at 
the fame time with another payment of a fum in 
hand, fufficient to buy an equal annuity, is worth 
one year’s. purchafe more than that fum. For 
inftance. Reckoning intereft at 4 per cent. and? 

" being 17. increafed by its intereft for a year, or 1.64 

oe -, &c. = 25/. is the prefent value of 

an eftate of 1/; per annum for ever. ‘That is, it is 
the value of it, fuppofing the firft rent of it is to 
be paid a year hence. If the firft rent is to be 

received immediately, or at the fame time with 
another payment of 25/. it is worth one year’s 

purchafe more, or equivalent to 26/.——I have 

not found, that any of the writers on annuities and 

reverfions, have attended to this obfervation. It 

fugeefts a correction neceflary to be applied to the 

common folutions of feveral important problems: 

particularly to the 21ft and 22d in Mr. Simp/on’s Trea- 

tife on Annuities, and the 26th, 27th, 32d, 33d, and 
4oth problems in his Selec Exercifes, and to all other 

problems of the fame kind in other writers. oe 

   



jag AP PEON DERE 
can be no great occafion for being more explicit. 
It will not, however, be amifs to add the following 

demonftration.   = is the prefent probability 

that a life whofe complement is # will fail in any 
ம் 
  one affignable year of its duration, Sx ன ae 
nr> 

  

+ —., &c. (#), or the prefent value of 1/, per an- 

num for # years, multiplied by = is the prefent 

value of the fum or legacy denoted by S, payable 
at the failure of the given life. Therefore, (# be- 
ino 56; the life 30; intereft 4 per cent. 7=1,04 5 
the fum 25/.) the value of the expectation, by 
Mr. De Moivre’s hypothefis, is 9.919. , 

Further. The value of 1/. to be received at the 
end of a year,’ provided the life whofe complement | 
is # fails, is the probabilitv of the failure of the 
life multiplied by 41/. difcounted for a year, or 

a_i I > id 2 

மட அல Tn like manner; the value of 1/, 

to be received at the end of two years, if the fame 

life fails in 2 years, is 1 — 2-5 % =: And, there- 
72 

fore, the value of all the poffible payments ‘of an 
eftate or annuity of 11, for ever, to be entered 

  

wpon after the given life, is 1 — ம Xi 1 ௮ 
— 
தரவை. நு கமம் மபர். q 2-3 ரு 

ப கம் a MFR? 6௦. ௮ 4 

  

a 

re 2
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தபரக ரீ ர் ர தர ற Taper &C. OF HH G+, &e. — - ன = 
72 nr® 
    

a—3 
—, &c. that is, the value of the life fubtracted   

from the perpetuity; or, in this example, /. 14.684, 
(the value of a life at 20) fubtracted from.25 ; that 
is, /. 10.316, But 10.316 is to 9.919; in the fame 
ratio with 104 to 100, or 26 to 25, agreeably to 
the rule in the Scholium (2). 7 

(2) The difference between the values of reverfionary /ums 
and reverfionary e/ates (which was firft pointed out in this 
Note) does not depend on the hypothefis of an equal decre= 
ment, but may be as readily demonftrated from the'teal pra- 
babilitics of life. Suppofirg a, 4, c, d,e, &c. to reprefent 
the fame quantities asin Note (@), the value of the /um S, 
to be received on the death of A, will be properly expreffed 

a—b 2-2 ஊசி. ante ட உ See = S X     by the feries : x 
> 2 

  

  

5 க 

1 ச் c d ச் c ad 

ட அர் தத் தண்டன த ககன ட பிட் 
=S xX ee —A. டட x P—A. ——(P denoting 

the perpetuity, and A the value of an annuity on the life of 
A).—But in the cafe of an annuity or efate, the value of 
the reverfion of £1 per cnn. after the death of A will be 

a—b | a—c | a—d ம்ம படுப ச்ம் pat | jets 

ம yt 8௦ (¢ denoting the number of years between the ர : 

age of A and that -of the laft furviving life in the table of 
obfervations). The fum of thefe two feries is eafily found 
= P—A. If S reprefent a fum equal to the perpetuity of   

i 5 5 I 
£1 per ana. or, in other words, if S be taken ணை it 

| _ will appear that the value of the reverfion of an efate is to 

  
the value of the reverfion of an equivalent /um as P—A to 
P—A 
  , or as 7 to 1, agreeable to what has been obferved 

above, 2 Ep. 
Note
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Note (F).  Queft. XIII.’ Page 44. Vol. I. 

HEN [here call 48 the mean age of all mar- 
‘ried, men, and 40 the mean age of married 

women, I do not intend to fuppofe, that there are as 

many married perfons who exceed thefe ages, ag 

there are who fall fhort of them. It is likely that the 
latter are moft numerous; and it is neceffary that 

this fhould be the cafe, to render the fuppofition I 

' make juft.—If all marriages commenced at 33 for 
the man, and 25 for the woman, one half of them 
would be diffolved by thé time the men were 50, 
and the women 42; for (by the Hypothefis, and 
alfo neatly by the Breflaw, Norwich, and Northamp- 
gon tables) there is an equal chance for the joint 
continuance of two lives, whofe ages are 25 and 
39, feventeen years. Forty-two and fifty then 
would be properly the mean agés at which widow- 
hood would commence: meaning by thefe <¢ the 
“© aces on each fide of which equal numbers are 
“left widows and widowers,’—But, though in this 
cafe half the marriages of every year would be dif- 
folved in 17 years, they would not be a// diffolved 
in twice that time. So far would this be from 
happening, thar about a 7th part would continue 
beyond twice 17 years; nor would it be certain, 
that they would be all diffolved till near the ex- 
‘eremity of the poftible extent of life. Though, there- 
ore, an equal number of marriages would be dif- 
folved, or an equal number of widows. and wi- 
‘Gowers left defore 50 and 42 and afterwards, yet 
the ages of the latter would, one with another, 
much more exceed 50 and 42, than the ages of 
the former (that is, of the widows and widowers left 

2s) before
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before 5 and 42) would fall fhort of them. And the 
number of marriages alfo in the world, among per 
fons of greater ages than thefe, would be much 
fewer than among perfons of leffer ages.—In other 
words: The period, at which the marriages that 

have. been contracted are half diffolved, is not the 
period at which the number of marriages conftantly 
exifting is equally divided, but this period falis 
fome years fooner; and the period I have in view 
falls in that part of the interval between thefe two 
periods, where the greater ages of the marriages 
On one fide, are juft enough to compenfate (in fuch 
a calculation as that I have given) their deficien- 
cies in number, compared with the number of 
marriages on the other fide. 

In fhort. Suppofe 35 marriages every year, 
. between perfons 33 and 25 (a). In 12 years there. 
would be half as many in the world, as could 
poffibly arife from fuch a number of yearly wed- 
dings. In 17 years, half every fet would be ex- 
‘tinct. The expeffation of every marriage would be 
19 years, by prob. 21 of Mr. De Aloivre’s Treatife ox 
Annuities, or by the note (K) in the following nates: 
That is, taking them all together, they would exit 
juft as long as an equal number of /igle perfons, 
fuppofed to be fure of living juft 19 years, and no 
more: or, as long as an equal number of fingle per- 
fons, all 48 years of age, fuppofed to be fubjec& to 
the common laws of mortality. One with another, 
then, they will be all extinét in 1g years; the 
marriages which continue beyond this term, though 

fewer in number, enjoying among them juft as 

_ (a) Inthe Pais de Vaud, Switzerland, the mean age at which 
women marry, is nearly the very age here mentioned: But itis 
fhewn in the Supplemeat, that the expettation of marriage there 
is no lefs than 23 years and 1; fo much higher are the pioba- 
bilities of life in the country than in ¢owzs, or than they ought ta 
be according to Mr. Ds Moiure’s Hypothefis. Seep. 254, Vol. Ih. 

I ; much
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much more duration, as thofe that fall fhort of it 

enjoy /efs. Widows, then, ‘at a medium, will com- 

mence widowhood at 44 (that is, 25 increafed by 19) 

years of age, and widowers at 52. The values, there- 

fore of the lives of the former, when they commence 

widowhood, will, one with another, be the fame with 

the value of a life at 44; or, (reckoning intereft at 

4 per cent.) 12.5 years purchafe, in one prefent pay- 

men, (the annuity to begin at the end of a year)s 

_and their expeéfation of life will be 21 years, or half 

the difference between 44 and 86. The value of 

the lives of the /atéer will be 10.92, and their ev- 

peétation v7 years. —The whole number of marriages 

conftantly exifting, which would refult from 35 

fuppofed to commence annually, would be 19X35, 

or 666; and 53 years (the difference between” 33 

and 86) would be the time in which they would in- 

creafe to this number—The chance of furvivorfhip 

would be the odds of 69 to 53, by prob. 18th, — 
Mr. De Moivre on Annuities, that is, in 53 years, 

36 relidts of thefe marriages would be left every 

year, and the number of widows would be to the 

number of widowers, as 69 to 533 or 19.8 widows 
would be left annually, and 15.2 widowers. The 

meximum of widows in lite together, if none mar- 

ried, would be o1X19.8, or 416; and they — 
would increafe to this numbef in 114 years (or 61 
years after the number of marriages had arrived 
at a maximum) The maximum of widowers would 
be 15.2X17, or 258; and they would increafe to 
this number in 106 years. = 

An eafy method may be hence deduced of folv- 

ing the queftion which o¢cafions this note If 

the number of the members of the eftablifhment 

I have fuppofed is 665, and the mean ages at 

which marriage may be deemed to commence are 

25 and 23, 19 8 widows will (it has juft appeared) | 

be left every-year; and the values of their lives, 

ae when 
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when they commence widowhood, will ‘be, one 
with another, 12+ years purchafe, An annuity of 
204 9111, therefore, be worth, to each widow, 250/, 
and 19.8 fuch annuities muft be worth 49507, 
which, confequently, is the annual income necef- 
fary for the fupport of the eftablifhment, the firtt 

' payment to be received immediately : or 1. 7.44 
from each of the 665 members; which anfwers 
nearly to the determination in Vol. J. Ps 44. 

In the laft Effay in Vol. I. p. 364, it has been 
‘fhewn, that obfervations determine the chance of furs 

- vivorfhip in favour of the wife in marriage, to be 
really fo great as 3 to 2; and in fome circumftances 
greater. I have alfo there obferved, that in order to 
account for this from the difference of age between 
‘men and their wives, this difference muft be at leat 
12 years, and the mean ages of all who marry an- 
nually muft be fuppofed to be about 23 and 3s. In 
this cafe, 19, ‘as before, will nearly be the expecia- 
‘tion of all marriages. ‘Phe mean.age at which wi- 
dows and widowers will commence fuch will be 42 
30 த4. The number of annual marriages necef- 
fary to keep up 665 marriages conftantly exifting, 
will be 35. The number of widows left annually, 
“by fuch a number of marriages, will be 21; and 
the values of their lives, at the time they commence 
“widowhood, will be 12.85 years purchafe by the firtt 
of the following Tables; and, therefore, the whole 
annual income neceffary for the fupport of the fup- 
pofed eftablifhment, will be 93972 or an annual 
“payment, beginning immediately, of /.8.11 from - 
each member—The number of widows on fuch an 
eftablifhment will, in 63 years, grow, if none 
“marry, to 462; and the number of widowers to 224. 
—It may be depended on, that all this would hap- 
pen as far as Dr. Halley's Table, or the Tables for 

Norwich and Northampton, exhibit the true ftate of 
human mortality. 

Among
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“Among .the minifters and profeffors in Scor. 

zanpD, the number of married men being’ 667, 
or nearly that here mentioned, the number of 
annual weddings has, for many years, been at 
an average 30, and the number of widows left 
annually 1943 and, therefore, the chance of fur- 
vivorfhip in favour’of the wife, as 19.2 to 11.8, or 
5 to 3. Thisis not more different from the refults 
I have given, than might have been expected ; 
and the chief reafon of the difference is, that the 

expetlations of fingle and joint lives among the mi-~ 

niiters and their’ wives in ScoTLAND are greater 
than thofe given by Dr. Hailey’s, and the other ta- 
bles of ob{ervation —Thefe tables give the ex- 
pettations of lives as they aré among the bulk of 
mankind in moderate towns, The expectations 
of lives among the better fort of men,’ living. 
moftly in country villages and parifhes, are much 
greater. The fact is, that among the minifters in 
Scotland, the expectation of a fingle life, at the age 
of 27, is near 4 years greater ; and, of joint lives, 
about three years greater, than the fame expecta- 
tions by Dr. Halley’s Table. See the latter end of 
the laft Eflay in the former Volume. 

I cannot help juft mentioning another remark 
here. —It may be obferved, that fuppofing no 
fecond marriages, and, at the fame time, that the 
odds for the woman’s furviving in marriage is 3 to 
2, the number of widows in the world would be 
doudle the number of twidowers. But it has been 
found, in faét, that the number of widows is, in 
tome fituations, five times the number.of widowers. 
Flow this is to be accounted for, I have fhewn in 
the Effay juft referred to. 

Note
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Note (G). Queftion XIV, Page 48. Vol. I.’ 

bie r be r/. increafed by its intereft for one Ly year; ¢ the given time or number of years 
for which the affurance is to be made; ௪, 2, 2 8௦.2 
the probabilities taken out of a table of oblervas 
tions, that the perfon whofe age is given fhall live 

I; 2; 3, cc. years; and P the probability that he 

fhall live # years, Then —* 4.18 எ, 8204 ரம்   

f —P —P se 
(1) Fe =e 

rite? to? 3 
  

8095-03-04) கே வேடு ப 30 
= x ~ ட ட்ட &c, will be the exact value 

Of an annuity to be entered upon at the failure of 
the given life, provided it happens in ¢ years: 
And the rule is nothing but this value exprefied 
in words. In a fimilar manner may be demon- 
ftrated the other rule for finding the values of 
affurances for a given time, on two joint lives, or 
the longeft of two lives. 

Vol. I. Part UR Ff Note.
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Note (H. Queftion XV. Page 56. Vol. I. 

ET + fignify as before; S the given fum to 
be aflured; # the given time; N and # the 

number of the living in the table of obfervations, 
at the age of ஊம் A refpectively; A, B, C, &c. 

and a, , ¢. &c, the number of the living in the 
table, at the end of 1, 2, 3, 8c. years from the ages 
of Band A; D, D, D, D, &c. and d, d, d, d, &c. 

ந நந நரா ந. WESTIE 

the decrements of Jife in the table, at the end of 
I, 2, 3, &c. years from the fame ages. Then, by 
reafoning in the fame manner with Mr. Simpfon, in 
ற. 316, 85௦. 92/22 Exercifes, it will appear that S X 

  
  

  

  

ye Bxd Cxd Dd ; 

was at 21) N 
Nar a Nae Nar3? 656. (2) ce SK eee 

a 

a 4. He &c (2) gia Ss x Ad = ae 

2N ur? 2Nar3? : 22 Nr Nr + 

Cd Dd 

    

ar 8 நந “ye wp &e. () +S 643, 8௦ (2. This 
is the exact anfwer to Queftion XV. and the rule 
is as near an approximation to it as there is reafon 
to defire. : 

In the fame manner, retaining all the fame fym- 
bols, it may be found, that the anfwer to Queftion 
XVI. is 
  

Dd D+D xa 
Ir 

  

Dd D+D+Dxd 

5 x 2Nar ர 3 + Nar? a Nar* 
= can Lane oe Sea ee 

Da Dd Dd 
த் &c, Ir XI it Tir Tit &e. 

0 ப 2Nar* a aNar? + zNar*? : 

(ர)
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ரத Rt ore ee 
(¢—1) =;%* wtone- +o = ட 

———— 

    

5 Da Dd Da : 

Sc. ($1) FX | Kt a &e. (2. 
றற றற 

நம்; * ஆ. ட, 80 (0) இஞ்ச 
fame with the excefs of the value of an annuity 
certain for a number of years lefs by one year than 
the given term, above the value of an anntity on 
the life of A, for the fame numberof years; from 
whence the reafon of the rule for folving this 
queftion may be eafily difcovered (¢). 

_ (@) The folution of the 15th queftion may be deduced 
in a fimilar, but rather more accurate, manner from the 
firft of the two rules given in Note (0); where the value of 

the reverfion for # years is expreffed by the two feries sab 

= ன. scape a(t) 7 x = 5 = ஷி Sh -o--(f)s 

If « denote the fum of the decrements of life from the age 
of A for # years divided by # (which may be called the com- 

I ௪ 

plement of A’s life for the given term), and B and B the 
values of an annuity on the life of B for ¢ and 1 years re~ 

S. 
fpeftively, the fum of thefe two feries may be found = — 

  

ட I 

x B+ ot. 
In like manner, the folution of the 16th Queftion 

may be derived from the fecond of the two rules given in 
Note (O) ;—the feries exprefling the value of the reverfion 

  

ae Cie ive (Ra ip were S n this cafe being 2 ye?) ae ட 
re ங் 2ab 7 r 1 r 04 தரம் 

x ae கட -(t—1). Let @ denote the con- 
r r ல் 

Ffa plement 
5
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‘plement of B’s life for ¢ years, A _and A the values of 

an annoity on the life of A for ¢ and z—r years, and N and 
I 

NN the values of an annuity certain for thofe refpective 

terms; then will the above feries be found = = x 

கடத னார்! 
க INA . ன்ப 
N=A + ட் — It is to be obferved, when’ the decre- 

ments of A’s life for ¢ yearsin the fir of thefe rules, and 

the decrements of B’s life in the fecond are equal, that the 
exatt value of the reverfion is obtained ; and if the term do 
not exceed 10 of 12 years, the values are always {o nearly 
true as not fo require greater accuracy. ‘This alfo is the 
cafe in general with regard to Dr. Price’s rules; againft 
which there can be no objeétion, excepting the application 
of Mr. De Morure’s hypothefis in one part of them, which 
it is belt entirely to exclude from the déttrine of furvivorfhips. 

Ea. 

  

Note
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Note (I). Page 139 and 177. Vol, I. 

Gee rae r to fignify as in the laft notes, 
and # to be the complement of a given life; 

the prefent value of 1/7. 2/. 3/. &c. payable at the 
end of 1, 2, 3, &c. years to ¢ years, but fubject to 

failure when the life fails, is ae ட்ட உம் 

m= 3X3 
asa hc: 

  

8c. continued to ¢ years; which expref- 

  

n—2 n—r 
fion is equal to mx 2 ++. & (4) 
  

    2 2 
2 aN I—3 ; 

—4X% =, tar +p &. (). 

To find, therefore, the value of an annual pay- 
ment dependent on a given life, to begin with 1 /. 
and to incréafe at the rate of 1/. every year after 
the firft, for a given term; find the value of an 
annuity on the given life for the given term; and 
alfo the value for the given term of an annuity on 
two joint lives both equal to the given life. The: 
difference between thefe two values multiplied by 
the complement of the given life, will be the va- 

lue fought. If fuch a courfe of payment, in- 

ftead of beginning at the end of a year, is to begin 
immediately; and to be made at the beginning of 
every year till ¢-+-1 payments are made in ¢ years 5 
add to the preceding value the value increafed by 

unity of an annuity on the given life for # years, 
found by Queftion VI, and the fum will be the 

value fought. And this value, divided by the 

ன் Fi? prefent 
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prefent value of what may happen to remain of the 
given life after years, found by the fame quelftion, 

will give the annuity to which fuch a feries of in- 

creafing annual payments, beginning immediately, 
will entitle for the remainder of the given life after 
Zé years, 

If fuch a courfe of payment is to begin at the 

end of a year, and to be continued during life (that 

is, if ¢ =m) it is obvious, that its value will be the 

complement of the life multiplied by the diffe- 

rence between the value of the life, and the value 

of two joint lives having the fame common age 
with it; and that if it is not to commence till the 

end of a-given number of years, its value will be 

the value for a'life fo many'years (leffened by one) 

older than the given life, and multiplied by the va- 

108 08 17, payable at the end of a number of years 
lefs by one year than the given number of years, 
and alfo multiplied by the probability that the 
given life will exift for the fame number of years. 
—Suppofing, for inftance, the given life 30 years 
of age, and fuch a courfe of payment to begin 
when it has completed its 56th year, the value _ 
would be the value ef a life aged 55, diminifhed 
by the value of two joint lives both 55, and the 
remainder multiplied by the complement of a life 
aged 55, and alfo by the product of the probability 
that a life aged 30 will exift 25 years, into the va- 
lue of 14 payable at the end of 25 years. ——The 
value thus computed will, in this cafe, come out 
19/, nearly, in a fingle prefent payment, reckoning 
intereft at 4 per cent. and taking the probabilities of 
the duration of life from the Northampton Table of 
Obferyations, : 

With
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Note (K). See Eflay ]. P..230, 231. Vol. I. 

HE fum of the probabilities that any given 
lives will attain to the end of the 1ft, 2d, 

3d, dc. years from the prefent time to the utmoft 
extremity of life (for inftance, 44 + 24 + 43, &c, 
to ~; = 22 4 for lives of 40, by the bypothe/is) may 
be called their expefation, or the number of pay- 
ments due to them, as yearly anuuitants. The fum 
of the probabilities that they will attain to the ends 
of the rft, 2d, 3d, &ze. half years, (or, in the parti- 
cular cafe {pecified, 24 + 22+ $2 135, &e = 
23 half years, or 224 years)*is-their expectation as 
balf-yearly annuitants. And the fums juft men- 
tioned of the probabilities of their attaining to the 
end of the rft, 2d, 3d, Sc, moments (equal in the 
fame particular cafe to 23 years) is properly their 
expellation of life, or their expeéfation as annuitants 
fecured by land. 

Mr. De Moivre has omitted the demonftrations 
of the rules he has given for finding the expeéfa- 
tzons of lives, and only intimated in general, that 
he difcovered them by a calculation deduced from 
the method of fluxions. See his Treatife on Aunui- 
ties, page €6. It will, perhaps, be agreeable tq 
fome to fee how eafily they are deduced in this 
ne upon the hypothefis of an equal decrement 
of life, : 
Let « ftand for a moment of time, and » the 

complement of any affigned life. Then ——, —~ DepED. i Baa 
=» &c. will be the prefent probabilities of its 

continuing to the end of the 1ft, 2d, 3d, &c. mo- 
ments; and aa the probability of its continuing 

to 
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60006 000௦7 ஏ 16 — x will therefore be 
the fluwion of the fum of the probabilities, or of an 
area veprefenting this fum, whofe ordinates are 
சொ He a : 
——, and axis #.—The fluent of this expreffion, or 

tae த் ந ‘ 
% — =, is the fum itfelf for the time ws and this, 

when உ ஐ, becomes =i, and gives the expeftation of 
the affigned life, or the {um of all the probabilities 
Juft mentioned, for its whole poffible duration. —In 

like manner: fince =" is the probability that 
து, 

2௮ 
two equal joint lives will continue» time, me 

will be the fuwion of the fum of the probabilities. 

The fluent is x — = + = which, when x=z, is 

  

ei or the expeétation of two equal joint lives, — 

Again: fince கண x = is the probability that there 

will be a furvivor of two equal joint lives at 

the end of » time, — x = x # will be 

the fusion of the {um of the probabilities; 

and the flzent, or a = is (when w=7) 37, or 

the expetfation of furvivorinip between two equal 

lives; which, therefore, appears to be equal to the 

expeGiation of their joint continuance. The expecta- 

tion of two unequal joint lives, found in the fame 

oa வார. ) bei t of the way, is > — 6” (n) being the complement of 

4 itp 

(») The expe€ation of two unequal joint lives is = ae 

— 
= x %, whole fvext (when x=m) is eafily found =   

a 
7 

டட த ச 01024 2 ஜ் Ep ட
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oldeft life, and Z ie complement of the youngett, 

The whole expectation of furvivorthip is -— a 
2, 

724 ) ் = (2). And the expectation of furvivorfhip af 

the oldeft will be to the expectation of furvivorthip 

of the youngelt, as — to 2 ட. It is eafy 

to apply this inveftigation to any number of joint 
lives, and to all cafes of furvivorfhip. 

It may be obferved, concerning the firft of the 
fluents here given, that it éxprefies not only the 
expectation of a given life for the time x, and 
therefore its whole expectation when: x =m, but 
likewife the number of perfons alive, to which one 
perfon added annually to a fociety, at a given age, 
will increafe in # time.-——Thus: Suppofe one 

  

(8) The expeftation of furvivorhhip due to the oldeft life 

ட ட = x x, whole fluent   is exprefled by the fusion 

a 
6x 

to the youngeft life for m years is the பசார் of == x = 

. The expeGation of furvivorhhip due 

% x» which (when «=m) is ் = =. But this life has 2 

farther expeGtation, after m years, exprefled by the fizent of 
சம். சற அவகர 0 அட ¢ x, which (ஸ்ர ௪ ௮ ௧௮௮) ஏயி1-0௦ 

ண் 2 ச 3 

  

774772. 
= ம் The fam of thefe two /lueats, or inet 

min 
— 

2 ti 02, 
will therefore be ‘the whole expectation of furvivorfhip due 

  

to the youngeft life. And this expreffion added to = 

{which has been found above to be equal to the expecta- 
me 

tion of furvivorfhip due to the oldeft life) will give = es 

+ oe for the whole expectation of furvivorfhip due to both 

Hives, Ep. 2 
annuitant
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annuitant, whofe age is 28, (and whofe complement 
of life, therefore, 1s 58, or expeéfation of life 29) 
to come upon a fociety every year; the number of 
anhuitants alive, deduced from hence, will, in x 

4% 29—x* years, be x — jee oar X *; and, there. 
fore, the number of annuitants alive, deduced in - 
the fame time from p annuitants left annually at 
the fame age, will be +%29—* y¢ px. —lIn like 

  

4X 29 
i x3 த manner, the 2d fluent, or get he gives the 

number of marriages in being tovether, that will, 
in % years, grow out of one yearly marriage, be- 
tween perfons of equal ages, whofe complement of 
life is ஐ. If they are of unequal ages, and the com- 
plement of the oldeft life is m, and of the youngeft 

ae +e. And 
Zum 

if the number of years is required, in which any 
given number of yearly marriages, between men 
and women at given ages, will increafe fo far as 
to be in any given proportion to the greateft num- 
ber that can poffibly srow out of fuch marriages, 
this expreffion muft be made equal to the expeéfa- 
tion of the joint lives, or of each marriage, multi- 
plied by the fraction expreffing the given propor- 
tion ; and the root of the equation will be the an- 
fwer. Thus: it may be found, that one marriage 
every year, between perfons 33 and 25 years of 
age, would in 10 years increafe to 8.35; in 15 
years, to 11.38; and in $3 years, to ig, or their 
greateft poffible number; and, confequently, that 
35 fuch yearly marriages would, in 10 years, in- 
creafeto 292; in 15 years to 398; and in 53 years, 
to 665.—— And if it is enquired in what number 
of years 35 fuch yearly marriages‘would increafe 
to half the number in being together, poffible ன் 

௪ . 3 

a, this number will be 7-— 2+ 
3178
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Note (L). Vol. I.-Effay II. Page 5 

ET r fignify 17 increafed by its intereft for 
one year. 

V the perperurry. 
m the difference between the age of the youngelt 

life, and 863 or its complement. 
m the complement of the oldeft life. 
P the value (in Table Ii at the beginning of 

this volume) of an annuity certain for m years. 
And the exact value of any two given joint lives, 

according to the hypothefis of an equal decrement 

of life, will be V— =! விடம் 

+ 2V (x). Example: 

  

Let 

(x) This general rule is taken from Mr. Simp/on’s Dottrine 
of Annuities, and is eafily demonftrated by the affiftance of the 
Pofffcript to the third additional Hflay in this work, p. 4022 
Vol. Il,—The feries exprefling the value of an annuity on two 
joint lives, whofe complements are 7 and m, is known to be = 

        

  

கர. நர. தத. தற ம்பம் 

m “ nr a mM = ar? புர eal thee 

min 1 2 3 eas 
ட ட் க அகம் aes te? 820- பதத 

தப 2-௪. By the rule in the Poftfcript 
7 221 r 

juft referred to, the firft of thefe feries may be found = 
I mn r 

= ——-.-the fecond = — —— X% S27 + 
TI சட தைர mn r—l 

சறட mtn diet ன்  டட்சே x eee 2-7 க. ஊம் ம third 
mn 7A fal mnt ri} 
rr min I 277: I rah 
— ee — =, lc a = ae 2 

இர; 053. ஜன். ரம். ஜ் 5 ராகா 

  

  

  
      

Lj = +—Adding thefe different feries together their fum 

nae பல will
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‘ Let the ages be 27 and 38; and the rate of in. 
terelt 4 percent. Then = 59.m = 48.V = 25 

    
  

  

  

    

  

Pie 

ந m-Le r வைத்த ச 
1 - ல ௬ ட 

ப ம் 2 ri) mn கரும ட் 

rar rte Pe oF: ் 
— —— = fi ( அ 1534 

அ கனி. அச்ச சமி) ace aac = டக் 
டா. r 222. mtn VL 
: So அம —=, ) V— x 

ale mi fai i. =) Ce teat a 
ர் 37-17 - 3-1. 217 Viet 2; 

—__—«=X¥ எடம் — =——; Bur 
mt. fe r= Mit. -—1 Mit” r—1 

1 I ம - வம் 19 ஐ ழி... 60875100௨. (19 above expreffion 
தவை re rs 

  

becomes = V = vie X a—m—2V—1 56 E 21 
a 

Q.E. D. 

If the annuity be payable balfyearly, and 1+ ன் denote, 
2 

as in the 3d additional Effay of this work (p, 383) 21 1 
cteafed by its intereft for half a year, the feries expreffing 

- ன் 63 m—Lyn—1 
the value of this annuity will be = > % ——2 2 1 ry 

mite 4] eZ 
2 —-_ —— — ——__ 

ணர் ப 4 உட ட கத் 
<a x , 5525(28]. 

கபி ௮ +; 5 

ing in the fame manner as in the foregoing theorem, and 
putting H to reprefent the value of an annuity certain, 

_ payable half yearly, for m years, the general rule in this cafe 

Nate 
72 

  

    By proceed- 

  may be found = V — pe a + 2V. 
4 m 

If the annuity be payable quarterly, and ம ய denote £1 

increafed by its intereft for three months, the feries will be 
Him Le Hot R= hee = 4 4 4 =i x ——S— +75 -+-ix ge ட். 

= pe ae a னி 
Mitr i= © கடர வ: ப a +4 Mite 1-- 4 

ef 8c 

  

சத், உடம் 

 



APPENDIX I. 463 

P= 21.195.2—m—2V—1 =—40,.4-—m— 
உட + 2V= so —1A5 + 2V = 50—17.660= 32.940. And 
Vee eee 

ae Xt mV 1X 2722-2 

XK 32.340 = 10.448, the valu joint i 
whofe ages ate a9 and aos he ae a a 

  

een (am), andi its fym = V 222. 
a 

  

w—m—1—2V x ட 237, Q reprefenting the value of 
< a 

an annuity certain payable quarterly for m years.—In like 

manner, if the annuity be payable momently, and 1 - ——- 
1 த்த 1000; &c. 

denote £1 increafed by its intereft for a moment, the general 
rule for determining the value of the annuity will be = V— 

V -L 1000, &c. ட் +1000, &c ieee 

72 

  

I M 

mci i a ன் 
Vv ப 

v= 7 n=m—2V % = + 2V; M reprefenting the 

value of an annuity certain payable momently for m years. 

- Suppofing the ages of two lives to be zo and 36 years, the 

value of an annuity at 4 ger cent. during their joint conti- 

nuance, and payable either yeatly, half yearly, quarterly, 

or momently will, by Mr. De Moivre’s hypothefis, be 11.227 

ரா. தே..11 ௮6௨௨07 11௨020. If their ages be 36 and 61, 

the valaes will be 7:448017+073:007-793--0r 7-gor. JE 

both their ages be 36, the values will be 10.394...10.600... 

10.703...0r 10,808...and if both their ages be G1, the values 

will be 6.144+0.6.374+0660517-:00F 0.602 ் 

By comparing the values of the equal joint lives, given 

above, with the values of the fingle lives of the fame ayes, com- 

puted in the third additional Eilay (p. 388 & 389), it appears 

that the differences in the former between annuities payable 

yearly and thofe which are payable half yearly, quarterly, 

or momently, are greater than the’ differences in the latter 5 

and therefore that the addition to be made to an annuity 

on the longeft of two lives, in confequence of its being 

payable at fhorter intervals than a year, will, be rather 1215 

than the addition to be made on.this account, either to the 

fingle or the joint lives of the fame ages. Ep. 

: : Note
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Note (M). Vol. I. Effay III. Page 324. 

WT is plain that the purchafer of A’s right, as - 
I ftated in the firft of the queftions to which this 
note refers, cannot get into poffeffion till the year 
when A and B fhall be both dead; nor then, un- 

_ lefs A happens to die /a#. Now, fuppofing the 
common complement of life x; the probability 
that A and B fhall be doth dead at the end of the 

firft year, and A die laft, is 1— = x1—— 

1 ப வ Oe eid 

2 2 2% 2n o2ny 

ner, the probability that they fhall be Zor dead 
at the end of the 2d, 3d, &c. years, and A 

.—In like man-   

  

  

  

இக! த n—2 ௮ 1 ண 
ண்ண தக. ig ae 

2 2-3 a ் (4 ம 

ர் = , &c. The prefent value, therefore, 

of the 1ft, 2d, 3d, dc. rents of the reverfionary 
z 

: ர — ல ] —2 எட்வர்ட் கர த வினித் ப த்தது 
27 21177 2nr 2ur 27. 28175 

2—2 m2) ர eg சட்ட த] - 820 

2nr® ane ars Zur s 2nr 3 antes? ன் 

Suppoling rto fignify 1/. increafed by its intereft 
fora year; and the eftate to be 1/. per annum. And 
the fum of thefe terms continued 7 infinitum is the 

value required.—But — ப. = + =, &c, is half 

the perpetuity. And =~ 4 eh ae, 

      

2203 தச ணு 
2 று 3-2 u—2 I—3 a3) a—3\* ae 

கோட ் ன் ரதன் ் 2nr3 2nr3 ans? * 

is half the value of the joint lives, fubtracted from 
half the fam of the values of the two fingle ae 3 

2 that
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that. is, 2alf the value of the longeft of the two 
lives. 

A fimilar demonftration may be applied to the 
other queftion (4). 

(4) Phe purchafer of A’s right, in the ad Queftion, will 
et into poffeflion in that year in which A either furvives B, 
or dies after him, The value of his expectation in the 

  

  

  

“7 ger Lind Rp ak Rema t E T சர... aft year will be = —— % +—% pK 
ன் ar 2 cag 72: 

3 3 

தர் I ம] 
bees > — — ++.-[n the zd, 3d, ath, &c. years, 

72. 27 2unr 

his expectation depending on the fame events will be worth 
I wal. 5 வடு I சமி. a get ர் லல ர ப்பட் 

ane 22272. 223 ம். தா* 2unr*® 
prefent value therefore of she 1f, 2d, 3d, &c. rents of the 

3 
ர் I 
படக + &es — 

  

waa   —   

: 115) 
reverfionary eftate is a + 

a 

ஊச. ததி 
22272 227773 

of a given /um were required it would; agreeable to the 
foregoing demonftrations, be. exprefled in the firft cafe 

yee VERB 2B, and in the 2d cafe by, 

saa) > V — BB (V denoting the perpetuity, B the value 
ச் 

of a annuity on the life of B, and BB the value of an 
annuity on two joint lives whofe common age is that of 
B). The latter value therefore according to De Mozure’s 

hypothefis, and in the particular cafe where the two lives 

; x BSBB; 

ரட்ட this is likewife true whatever be the decrements of 
ii aces of Aand B, may be proved from the two Theo-. 

ட For. by the 2d of thefe theorems the 

Se Ar அத வட ௧ 
value of S 79:52 ட 2 et se அரா 

BF 2nar 

  — &c.——If inftead of an efaze the value 

  

மாடம் 
  are equal, exceeds the former value by 

    
r 

அச 

; ச் ér r 

from which it appears that the latter reverfion exceeds the 

S.r—1 

wt S இரத்து அரப் 
ட. — 

    

  former by ———— X B—AB, ‘and confequently that the dif 

ference between them will be the fame in all cafes. Ep. 

Vou. II, Part Il. 02 Note ல
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Note (N). Vol.I. Effay Il. Page 320. 

ET 7 be r/. increafed by its intereft for one 
ear. | 

te S reprefent any given interval of time, or 
number of years, during which the decrements of 
life in a table of obfervations continue equal. 

a the number of the living in the table at the 

beginning of the firft year of that interval. 
é the number of the living in the table*at the 

beginning of the year immediately following the 

fame interval. 5 
P the value of an annuity certain for S years, 
p the value of 17. due at the end of S years. 
Q the value, in Table 1. immediately following 

this Note, of an annuity for the life of a perfon 
whofe age wants S years of 86. 
_N the value, in ftri€t agreement with the given 

table of obfervations, of an annuity on the life of © 
a perfon whofe age is S years greater than the age 

_at which the interval of equal decrethents begins. 
Then, 

Q+é x P—Q_will be the value, according 

to the table of obfervations, of an annuity for S 
years, on a life of the fame age with that at which 
the interval of equal decrements begins. And 

[2 வமாக வகைகளைக் (படட வ பகத அ 5 

Q+—xXP—Q-+ N will be the value of an 

annuity on the whole duration of that life. : 
When S réprefents ove year, Q vanifhes, and the 

laft exprefflion becomes = x tN; which is the 

rule for finding, from the value given of any life, 
the value of a life one-year younger (6), 

ai Tn 

(u) The value of an annuity payable aif yearly during 
any life (A), may be deduced from the value of the fame 

a ன் annuity
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In like mauner, fuppofing G to fignify the va- 

due of two given joint lives by any table of ob- 

“annuity during a life (B), one year younger than A, with 
nearly as much eafe as the values of annuities payable yearlp 
are deduced. Let 4 reprefent the number of perfons living 

» in the Table at the age of B, and c, d,e, f, &c. the number 
living at the end of the 1ft, 2d, 3d, &c. years from the age 
‘of B. Let r reprefent the intereft of £1 for a year, and 

7 +e 3 then will the value of the annuity be = 

2-௨ cd d+, dte : 
ee தத்த +f ஸ்ர te geet ‘aps + &c. which may Be 

d I z I 
found = + ye ak பக்த Gate = 

eo Bp tptptexptzet ps 
é I 2 Tare? iS ட . 

os ib 4-௩ 1 ~;7 &c. From this feries, if the age 

of B be very old, the value of the life annuity will be ob- 
tained with little difficulty ; and having this, the value of 
an annuity on a life one year younger may be derived from 
it in the following manner:—Let 2 denote the number of 
perfons living at the age of (A), who is one year younger 
than B; then, fince the feriés expreffing the value of an 
‘annuity on the life of the latter is found above to be = 
é+¢ 2 ctd த் ம 

4-4 + & the feries expreffing the value o 

an annuity on the life of the former will be= ia ear + 

é Dey eter ச் 2 மசி 
PEE ey ன் எ ?82- ர் zope t தாட் 30 

Therefore if the value of the annuity on the life of B be 
called M, the value of the annuity on the life of A will be 

ம் ச் sao 
sere +— xi+™M. 

4ap 

  

From chis Theorem a table may be computed of the ue 

of annuities payable Aalf yearly on lives of ali ages; an ne 

proceeding in the fame manner a general Theorem may | 

obtained for computing a table of the values of pace 

payable guarterly, But the labour of forming a ee 

‘this kind will be rendered unneceflary, if we are Po a 

of the values payable yearly: for 1 have found ee : = 

- ferences between annuities payable half yearly an pee 

are the fame, .whether thofe values be derived from t see 

probabilities of life and. the preceding லாட் on gs 

M. De Moiwre’s hypothefis, and = ae in the i 

iti in thi ag. 388, 1/0], 115). uD. 

coe ae’ ee 2 fervations,
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fervations, a the living at the age of one of them; 

¢ the living at the age of the other, and d andg 

the numbers living at the two next younger ages, 

2965. J 74G will be the value of two joint 
சீ 26296 ‘ 
lives each one year younger than the former. 

The method of calculating the values of lives 

from any given tables of obfervations, defcribed at 

the end of the Second Effay in the preceding vo~ 

lume, is founded entirely on thefe Theorems ; and 

a diftin&t explanation of them has. been given by 

Mr. Morgan, in the Second Section of the Second 

Chapter of his book on the Doctrine of Life- 

Annuities and Affurances. ‘ ல் ப 

The expreffions ee x P—Q, and Q+e 

x P—Q + QN, with their inveftigation, may be 

found in p. 341, 3d Edition of Mr. De Mozvre’s 

Treatife of the Doétrine of Chances (v). But itis necef= 
fary 

(:) The Solution of this theorem may be deduced in a manner 

different from that of M. De Moivre. Let «be the number 

of perfons dying annually in s years, while the decrements o 

life continue equal, then will the value of the annuity during 

thigterm be =" 4 2 2" 4 25% 3 eae 
ar ar* ar3 WC ௪ 

      

I 1 ‘ 22 a j 
கண்கள அக த ப அகில் (9 நியா ம்ம கோர 

feries is = P, and the fecond feries is = Bey Pa Ou a 
"@ 

ட ரப 
(1௦௦6 ௧- 4 is =sa) — — x P—Q, and therefore the த் 
valte of the annuity during the firft s years will be = Q+ 

3% P—Q.....The value of the annuity after s years (fup- 

poling m, 7, 9, தி, 7, &c. to denote the number of perfons 

living in the table at the end of 5-1, 5-2, s+3, &e 
"years
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fary to obferve, that the diretion of Mr. De Moivre 
has given for finding the value of Qis wrong. In 
confequence of calculating agreeably to this direc- 
tion, he gives the value of a life at the age of 42 
by Dr. Halley's table, greater than the value of the 
fame life by his own hypothefis ; whereas, it is 
evident that the probabilities of living after 42, 

years is = ae 
9 

  

m “a 2. 
Sete ae ணன் te eee க x 

a 
————L— LS ட 

mt a 9. ச் : ao Ta + aes +&.= ந PN. If this expreffion be 

added to the value of the annuity, found above, for the firft 
் Ce 

uae ் = = — s years, the whole பட்ட be=Q + 2 xX P=Q + pN. 

இற. ; 

It is neceffary to obferve that the feries ~~ ர Ric, 
ar ன் 

duppofes the annuity to be payable yearly, and therefore that 
1. 
a 

  

1 2 A 2 a 2 x — toa +3, &c. exprefles the difference, multi- 

Er es ம ட் 
plied into 2 between the values of an annuity certain for 

gyears, and of an annuity payable yearly during the con- 
tinuance of a life whofe complement is s.---The latter of 
thefe values, denoted by Q, is givenin the 1ft Table at the 
end of this volume.—But M. De Mopure has deduced the 

  value of Q from the fuxional quantity _2__ _ —_2 
a, : pe ara 

which, expreffing the value of an annuity fecured upon land, 
5-2 
  

: ம அம 
muft neceffarily be always greater than the feries et a 

+ &c.; for the one fuppofes the annuity to be payable to 
the laft moment of exiftence, while the other makes no 
allowance for that part of the year which fhall have elapfed 
between its commencement and the extinétion of the life, 
This value of Q therefore is improperly applied to the fore- 
going Theorem; where the value of N, as well as the whole 
folution, is founded upon the principle of the annuity’s 
Deing payable only at the conclufion of each year, provided 
the life fhall continge fo long. Ep. : 

Gg 3 being
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being all along lefs in Dr. Hallzy’s table than in © 
the hypothefis, the value of the life muft be alfo ~ 
lefs,——The mathematical reader may eafily 
fatisfy himfelf, that the value of Q ought to be 
taken, as I have directed, from Table]. atthe end 

of this volume. 
I cannot help adding here, that though the rules 

for finding from the value given of any fingle or 
joint lives, the value of any fingle or joint lives one 
year younger, are an obvious corollary from the two 
expreftions jut meationed, yet it is probable that 
Mr. De Moivre did not attend to them, or confider 
the facility which they give to calculations of this 
kind; for if he had, he would not probably have 
infifted fo much as he has on‘ his hypothefis of an 
equal decrement of life; much lefs would he, in 
order to obtain an eafy method of calculation, have 
had recourfe to that Second Hypothefis, which, in 
the Second Effay in the preceding volume, has 
been fhewn to be fo very erroneous. | 

Mr. Simpfon is, 1 believe, the firft-who has 
given thefe rules, in his Treatife on the Doétrine of 
Annuities and Reverfions; but in his Sele Exer- 
cifss, p. 275, he has given a rule for approximat- 
ing to the valuesef fingle lives, according to Dr. 
Halley's table, which mult not be depended on, for 
Thave found it half a year’s purchafe, and fome- 
times three-quarters of a year’s purchafe wrong. ' 

Note
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Note (0). 

Li anote at the conclufion of the 3d Eflay *, 
Dr. Price refers to the end of this work for 

more accurate folutions of his ryth and 12th 
Queftions, which had been inveftigated by myfelf, 
and publifhed in the 78th vol. of the Philofophical 
Tranfactions.— With the view of fulfilling his in- 
tentions in this refpect, I fhall here, in an abridged 
manner, infert the folutions to which he refers. 

SoLurion or Quesrion XI. Let @ reprefent 
the number of perfons living in the Table at the 
age of A, the younger of the two lives, a’, 2%, a!", 
&c. the decrements of life at the end of the 1{t, 
20, 3d, &c. years from the age of A; the num- 
ber of perfons living at the age of B, the older of 
the two lives, and ¢, d, ¢, f, 8c. the number of 
perfons living at the end of the rft, 2d, 3d, &c. 
years from the age of B. Then will the value 

of S (the givén fum), dependisg on the contin- 

gency of B’s furviving A, be expreffed by sabe 
  

é (a da பச் பல படட த்த தகட்க ல வன் 
ate டட aa ate 660. Aas ae aa a eee 
  

= Sy a ta + 1 BAB; Fde- 
25 

noting a life one year younger, and P a life one 

year older than B; AF, AP, AB, the values of 

- the joint lives of A and F, A and P, and A and 

B; and @ the number of perfons living in the 

Table at the age of F.— Having now the value of 

the given fum payable on the contingency of B’s 

    

* Vol. 1. page 326. 

Gea furviving



* 
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furviving A, the value of the fame fum payable on the 
contingency of A’s furviving B is eafily obtained ; 
by fubtraéting the value found above from the 
whole value of the Reverfion after the extinétion 
of the joint lives of A and B. _ re 

Soturion oF Question XII. Retaining the 
fame fymbols as in the preceding folution, the 

value of the fum S will in this cafe be = = > 
  

  

  

b—c.@ c—d.a" dea" 
—= + ட ழம் 

  

  

5 
+ &c. + ae X 

a. cod ie ௪-2 dae ழம் ட = oe, 

73 
  

7 ல் 

5. இந்து கா தம © =; அப்பப்ப மட்டம் 
  

ஏச இ நற பம 
2 

When the value of the reverfion is required, de- 
pending on the contingency of A’s having died 
after B, the foregoing value is to be fubtracéted 
from the whole value of the Reverfion after the 
extinction of doth lives. 

The folutions which arelpiven of thefe queftions 
in the rit Volume of this work, have been taken 
from Mr. Simpfon’s Selec: Exercifes, and are in 
fome inftances fo incorreét as to be unfit for ule, 
—more efpecially when one of the lives is very - 
young and the other very old; in which cafe the 
refults are often ove third, and fometimes even one 
balf wrong.—This inaccuracy arifes from Mr. 
Simpfor's having had recourfe to Mr. De Mozure’s 
hypothefis, by deducing his folutions from the 
expectations rather than from the real probabilities of 
Nite. When the ages of neither of the lives ex- 
ceed €0, cr fall fhort of 10 years, his rules are 
tolerably correét ; but fince the exaé values may be 

obtained with fo little difficulty, 1 think it can. 
feldom be advifeable to have recourfe to them. 
Seq The
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The general rule derived from both the fore- 

going Theorems may be expreffed in nearly the 
fame words.—“ Let K reprefent a life one year 
© younger, and C a life one year older than B. 
*¢ Multiply the difference between the values of 
“ the lite of K, and of the joint lives of A and 

K into the number of perfons living in the'table 
at the agr of K, and alfo into { increafed by 
its intereft tor a year. Multiply the difference 

** between che values of the life of C, and of the 
fe joint lives of A and C,. into the number of per- 
** fons living in the table at the age of -C. Subs 

tract this from the former produ; divide the 
remainder by the number of pergons living in 

“5 the table at the ay¢ of B, and referve the quo- 
€° tient. — Again ; multiply the difference between 
** the values of the life of B, and of the joint 
«° lives of A and.B, into the intereft of £1 for a 
© vear—then, if the fam of this produGt and the 
«< referved quotient in the 11th queftion, or their 
€ difference 10 the 12th, be divided by £1 increafed 
<* by its intereft for a year, and multiplied into 

. $¢ half the given fum, this laft product will be the 
s¢ value off the Reverfion, when B the expeétant is 
*° the oldeft of the two lives.” If Babe the 
youngeft, the value will be obtained in the fame 
manner as in Mr. Szmpfon’s rules,—by fubtracting 
the value of A’s expectation, found above, from 
the whole value of the ‘Reverfion after the joint 

lives of A and B in the former cafe, and -after the 
Jongeft of their two lives in the latter, 

66 

€6 

ec 

66. 

66. 

  

Exampre J, 

Let it be required to determine the value of 
£100 payable on the death of A aged 35 fhould 
B aged 75 be then living; computing at 4 per cent. 
w 2 ரதி. ‘ . ய ் = and 

ரீ
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and from the probabilities of life in the Northamp- 
ton Table of Obfervations.—In this cafe the ages 
of K and C will be 74 and 76 years.—The value 
of an annuity on the life of K is 5.930, and on 
the joint lives of A and K, 4.737.—The dif- 
ference between thefe two fums, or .493,. multi- 
plied into 912, the number of perfons Jiving at 
the age of K, and into 1.04, produces 467.6005. 
—The difference between 4.710 and 4.303, the 
refpective values of annuities on the life of C, 
and the joint lives of A and C, is .407; which 
being multiplied into 752, the number of the 

‘living at the age of C, gives 306.064. This 
product fubtacted from 467.6005,; and 161.5365, 
{the remainder) divided by 832, the number of 
perfons living at the age of B, quotes .185416 to 
be referved Again; the values of annuities 
on the life of B, and the joint lives of A and B, 
are 4.962 and 4.516 refpectively. Their difference, ' 
or .446, multiplied into .o4 gives .01784; which 
being added to .185416, the referved quotient, 
amounts to ,203256, This fum divided by 1.04, 
and the quotient multiplied into: go, produces 
£9-772 for the value of the Reverfion.—If A 
had been 75 and B 35 years’ of age, the fore- 
going value muft have been deduéted from 78.584, 
the whole value of the Reverfion after the ex- 
tinction of the joint lives of A and B(a), and the 
remainder, or £69,012, would have been the 
anfwer-in this cafe. 

  

(8) The whole values of the Reverfions in thefe Examples 
are deduced from Queft. X, Vol. I. by fubftituting the joizi, 

ot a longefl of the two lives, infiead of the Single life in. that 
ule, . 4 

EXAMPLE
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Exampte Tl, 

Let it be required to determine the value of 
£100 payable on the death of B aged 75, fhould 
that happen after the death of A aged 35, com=-. 
puting at the fame rate of intereft, and from the fame 
probabilities of life, as in the preceding Example. 
—This cafe belongs to the 12th Queftion, and as 
the ages are the fame with thofe above, the re- 
ferved quotient, and the product to be fubtraéted 
from it will alfo be the fame.—Thefe having been 
found to be 185476 aad .0: 784 refpectively, their 
difference is .1675763 which being divided by 1.04, © 
and .161131, the quotient, multiplied into 50, will 
give £8.05655 for the value of the Reverfion. , 

Suppofing A to be 75 and B 35 years of age, the 
foregoing fum muft be fubtracted from 40.442 (a), 
the whole value of the reverfion after the longeft of 
the two lives of A and B and £32,385, the re- 
mainder, will be the value required. Ep, 

Note
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வ. 

@N the fame note to which Dr. Price refers. (*) 
நி for more accurate folutions of his r1th and roth 
queftions (and which have been given in the pre- 
ceding pages), a further reference is made to the 
end of this volume, for rules which give in all 
cafes correct values of {ums payable on any fur- 
wivorfhips between any three lives,” Thefe rules 
have been deduced by myfelf; and when the above 
note was written, it was my intention to have fub- 
mitted the whole of them to Dr. Price, in order 
that he might ufe his own diicretion in the man- 
ner of inferting them. But this is no longer 
offible, and I am now induced for many reafons 

to withhold for the prefent the greater ‘part of 
them from the public, Were thofe rules together 
with their demonftrations to be given (and the one 
would be very unfatisfactory without the other), 
I am apprehenfive that my additions to this in- 
valuable work would be much too long. { hall 
therefore infert here only fuch rules as have been 
already publifhed in the 7oth and 81ft volumes 

_ of the Philofophical TranfaGtions, to which the 
reader is referred for their demonftrations. 

From the complicated nature of queftions in- 
volving furvivorfhips between three lives, it be- 
comes neceflary in their folution to have recourfe 
to a great variety of fymbols.—In order howe 
ever to prevent repetition, the fame’ fymbols are 
uniformly made to denote the fame quantities in . 
all the following rules, and it may not be impro- 
per to begin with explaining them. 

(வி Vol. I. Pe 326,
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= | denote the value of an Annuity on the re~ 
ட் {pective lives of A, B, and C. 

D. denotes the value of S on the contingency of 
C’s-furviving A’ (oy Queft. XI, Note O),. 

E. denotes the fame value on the contingency of 
B’s furviving A, found by the fame Quef. 
mon. அத 

F. denotes the value of an annuity on a life one 
year younger than B, 

G. denotes the value of the abfolute Reverfion of 
_ S§ after the death of A (by Queft. X. Vol. 1.) 

Hi. denotes the value of an annuity on a life one 
year younger than A. - 

K. denotes the fame value on a life one year 
younger than C. 

LL, denotes the value of aj annuity on the longeft 
of the threé lives A, B, and C. ° 

M.. denotes the value of S, by the firft Problem in 
this Note, on the contingency that A’s life 
fhall be the jij? that fails. 

'N, denotes the value of an annuity on a life one 
year older than A. 

P, denotes the fame value on a life one year older 
than B. 

Q. dénotes the value of S, by the 8th Problem, 
on the contingency of A or B, being eather of 
them the fi7/t that fails. : 

R. denotes the value of S on the contingency of 
B’s dying after A (by Queft, XII. Note O). 

S. denotes the given fum. 
T. denotes the value of an annuity on a life one 

year older than Ct 
W. denotes the perpetuity. ் 

W. denotes the value of S on the'contingency of 

C’s dying after A (by Queft. XII. Note O). 

«and @, denote the number of perfons living in 
a table
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a table of obfervations at the ages of H and 
AS 

6 and 2, denote the number of perfons living at 
the ages of F and B. 

x and c, denote the number of perfons living at 
the ages of K and C. 

5, m, and d, denote the number of perfons living at 
the end of the firft year from the refpective 
ages of A, B, and C. 

ச, denotes the value of £1 increafed by its intere 
for a year. | 

The combinations of two or three of the feveral 
letters, A, B, C, F, H, &c. denote the values of 
annuities on 6/6 72287 continuance of two or three 
of thofe refpective lives. ன் 

Prosiaem TF. 

To determine the value of a given fum, pay- 
able if A fhould be the jir/ that fails of the three — 
lives A, B, யே. 

SOLUTION. 

When B or C are the oldeft of the three lives 

the value of the Reverfion will be = S- into 5 

இர - தம் நடம் 

  

  

8 See: ன் ட oh gee அட 1 

r— 1. — m PC = APC சீ 

ap 6 10420 Gree க 20 
நிற த். திற் தற்று —— au a 

When
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SoLuTIoON. : 

‘The value of the Reverfion in this cafe will be 

either G +} M—D-+E, or ர டம் acs r 

  

cording as the ages of the lives are unequal or 
equal. ச ் 

Peete TV. 

To determine the value of a given fum, payable 
on the extinétion of the lives of A and B, fhould 
they be the fir? that fail of the three lives A, B; 
ஹ்ம் 

50௦௩௩௫ உர். 

Let © denote the value of S on the contin- 
gency of C’s furviving B (by Queft XI, Note 
டு), and the general rule, when the lives are u- 

Sux equal, will be == + “* x HC— HBC — ் 

கணட ட் ப நய தகம ப கட்டட x   

2a 

we மதி! Sis See வக் Sid’ ் 
௮-2 உ பி NEG ட x 

2a 
een ee NT Ne SE iepoese 

lives be equal, the Rule becomes = es x 

நட தடட = 1606. 

  

PROBLEM 1, 
To find the value of a given fum, payable of 3 

the death of A, if his life fhould be the fi? or 
Second that fails of the three lives A, B, and C. 

SOLUTION 

]
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501,103, 

The valine of the Reverfion, when the lives are 
anequal, will be = D-+E —M, 

When the lives are equal, it will be = S71 
3r 

Prosiem VI, 

To find the value of a given fum, payable on 
the death of A, fhould his’ life be the Jecond or 
third that fails of the three lives A, B, and C, 

SOLUTION, 

_ If the lives be unequal, the value of the Reverfion 
will be = G— M.--_If the three lives be equal, 

its value will be = ° os oy 70 orc.   
3r 

Prosiem VII. 

To find the value of a given fum, payable on . 
the death of A, fhould his life be the fz or the 
Joft that fails of the three lives A, B, and C. 

SOLUTION. 

In this cafe the value of the Reverfion will be 

= G—D+E-4 2M, if the lives be unequal, 

and. = S"=" y 2V— 3C—3CC + 2CCC, if the 
lives be equal. 

Vou, Il. Part 1], Hh Prosiem 
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’ ProspiemMm. VII. 

To determine the value of a given fum, payable 
on the death of A or B, fhould either of them be 
the fir that fails of the three lives A,B, and C, 

Seu uT1ON: 

Let =, as in Prob. IV. denote the value of 
S on the. contingency of C’s furviving B, and 
the value of the Reverfion, when C is the oldeft 

of the three lives, will be = S into z x 

B. a eos ues Bees ARK y= 6. FC re AFC ts 

  

  

  

  

  

  

66 

2 ரா BOCAS m, PC — APC a 
3r ole 6ér Br 36 x 

——— Pr—aPr 
Br— ABT + ae z.----But if A 2 

the olds , the value will be = $ into = Y= au 

1 2௮௪. 08 -. HEC H8— HBC Bp. AF zone 

on ம் ர் 2 ர 64 
+ = x ABT ABC 4 கர வ se ty 

34? 

BN.—BNC ae PN BN Gr ட்ப 

  

2 ச் 

lives be equal, the value will be = Stax 

வம | 
Progirem IX. 

To determine the value of a given fum, payable 
on the death of A or B, fhould either of them be 
the fécond that fails of the three lives A, B, and C. 

Souvu TION.
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SOLUTION, 

When the lives are of unequal ages, the value of 
the Reverfion will be ட. Ds 

  

2Q----(5 denoting the fame value as in Prob, IV. 
and VIII.) When the ages: of the three lives are 

29 See gee 
உ V—3CC—2CCC,   _ qual, thevalue will bes 

கி Xe. 

-To find the value of, a‘ given fum, payable on 
the deceafe of B or C; thould either of them be the 
loft that fails of the three lives A, B, and C. 

SoLuTion. 

The value of the Reverfion, when the lives are 

ரர BCS ABC Re r 

W —M, and when the lives are all equa/, it wil 

x V poe i 

  unequal, will be = 

hes 
  

27: 

ProspLem XI. 

- To determine the value of a given fum, payable 
on the contingency of C’s furviving B, provided 
the life of A fhall be then extin&. 

Hina 5011211017
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SoLuTiown. 

When aber B or C are the oldep of the tree lives, 

the value of the given fum will be = S into=X 

ARES NAS — BK—ABK + 5 X FC AFC 
yet. வ Bs ale து 

cers x BC — ABC — தா 26 PC—APC +   

ei AP 5 
gu X BE —ABT - a 

When A is the oldeft of whe three lives, the value 

  

on SS Wy ae பம் 2 ABR Mill bes Seog a 
— 
142-201 ee pe ae “== x HC —HBC——— x AC— ABC + 7— 

x NC=NBC 4 = , at +s —— 

‘(= dencting the fame value ‘as in Prob. IV: VIII. 
and IX.)----When the thee: lives are eq#al, the 

value of the Reverfion .will be = Sete x 
6 

V—3CC—2CCC. 
  

In the further purfuit of thefe enquiries, I have 
difcovered 4 very fimple method of approximating 
to the values in the preceding Problems. But it 
would be improper to énter more fully into the 
fubjeét at prefent, and therefore the publication of 
thofe rules muft be poftponed to another opportu- 
nity.—I fhall only obferve here, that the folutions 
ef thofe cafes which involve three lives, and ae 

: 3 இன்கம் 0
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ரு வாறார் 2 

Shewing the prefent Values of an n Annuity of ri. 
- ona Single Life, according to Mr. De Morore 8 
பவட. கமி [0 2. 

  Age. |g per Gs |g per Ct.) in per Ct. [4% per Ct./5 per Ct. |’ 6 per Ct.’ | 
  

8 19,796| 18,160] 16,791] 15.595] 14.544) 12,790) 
9| 19,868 18,269 16,882] 15,672 14,607 12,839 

10] 19,868| 18,269] 16,882] 15,672] 14,607} 12,839 

TU £5 736 18,160] 16,791} 15,595] 14,544) 12,790 

12] 19,604] 18,049] 16,698) 15,517] 14;480] 12,741 

13] 19,469] 17.937] 16,6044 15.437] 142412] 12,091 
14] 19,331| 17823] 16,508! 15,356) 14.342] 12,639 
1g] 19,192| 17,707] 16,410) 15,273) 14,271 12,686 
16| 19,050] 17,588] 16,311| 16,189] 14.197] 12,532 
17| 18,905] 17,467] 16,209] 15,102] 14,123] 12,476 

18] 18,759] 172344] 10,105] 15,015] 141047] 12,419 
19| 18,619] 17,220] 15,999] 14,923] 13,970] 12,361 
20} 18,458] 17,093] 15,891} 14,831] 13,891 12,301 

24| 18,305) 16,963) 15,781 | 14,727 18,810] 12,239) 
22| 18,148] 16,830] 15,669} 14,641] 13,727] 12,177 

23] 17,990] 16,696] 15,554] 14.543) 13,042) 12,112 
24| 17,827] 16,559) 153437] 14,442) 13,555] 12,045 
25| 17,664) 16,419] 195318} 14,340] 13,466] 11,978 
26) 17.497) 16.277] 153197} 14,235] 13,375] 11.908 
27| 175327| 16,133] 15,073| 14,128} 13,282] 11,837 
28] 175154) 15,985| 14,946] 14,018] 13,186] 11,763 
29) 16,979] 155835] 14,816] 13,905| 13,088] 11,688 
39} 16.800] 15,682) 14,684) 13,791] 12,988] 11,610] 

  

  

  

31| 16,620) 15,526) 14,549] 13,673) 12,855) 11,530 
32| 165436) 15,367) 14,411| 13,553} 12,780 sas 
33. oe 248 153204 14 ப 134501, iz ட் Pls 

(a) This Table is the fame with Mr. De Motore’ s Table 
of the values of fingle lives, publifhed in his Treatife on Life 
Annuities, and carried as far as the age of 79, to “three places 

of decimals, by Mr. Dod/ox i ப் his Mathematical Repofitory, 
Vol; II. p. 169. டட 

மஜ. 
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TABLEZI. © continued. 

Age.) 3 per Ct 135 per Ct. fq per Ct 43 per Cty 5 per Ce 6 per Ct. 

34} 16,057 15,039} 14,126] 13,304 12,662 | 11,278 35| 15,864) 14,871 13979 13,1751 12,449 11,189 
36] 15,666) 14,699| 13,829] 13,044 12,333 | 11,008 
37] 152453] 14.524) 13,676) 12,909] 12,214] 11,003 38] 15,260] 14,345 13,519} 12,771] 12,091 10,907 
39) 153053) 145163} 13.359] 12,630| 11,966] 10,807 
49} 14,842) 131978] 13,196] 12,485) 11,837] 10,704 
41) 14,626) 13,789} 13,028] 72,337] 11,705 10,599] 42) 14:407) 13,596] 12,858| 12,185] 11,570 10,400 
43] 11861. 12,399] 12,883] 12,029] 11,431 1௦,378 
44) 13,958) 13,199] 12,504) 11,870] 11,288] 10,263 45] 13,728 123993: 22522 11,7071 11,142 1௦,144 
46] 19,493] 12,784 125135) 171,640) 10,992 | 10,021 
47| 135254] 12,571) 11,944] 11,368] 10,837 9,895 
48) 13,012] 12,354) 17,748) 11,192| 10,679 9,765 49 12,764] 1213] 11,948] 11,012. 1௦,215]. 9,020 
50) 72,311] 11,9041 17,3441 16,8271 10,348 9,492 

51} 72,299] 11,673] 14,135] 10,638) 10,176 95349 
52) 11,994) 115437] 10,921) 19443) 9,999| 9,201 
53] 11,729] 11,195] 10,702] 10,243) 9,817 tie? 
54| 114457] 10,9501 10,478] 10,039! 9,630| 8,891 55] 125183] 10,698) 10,248) 9,829) 9,437] 8,729 56] 10,902) 10,443] 10,014] 9,614) 9,239| 8,561 
§7| $0,616) 10,181] 9,773] 93393} 93036] 8,387 
58] 10,325) 9,913] 9,527 9,106 8,826 8,208 
59| 10,029] 9,640]. 9,275 8,933] 8,611 8,023 - 

60] 9,727, 9,360] 90171 8,694] 8,389] 7,831 
61] 9419] 9,076] 8,753] 8,449) 8,161| 7,633 62 Folio, 786 8,482] 8,197| ~7:926| 7,428 
63] 8,787) 8.488) 8,205) 7,938] 7,684] 7,216 64] 8,462| 8,185] 7௮921] 7,672] 7429]. 6,997 65| 52]: 7,876]. 72821]. 7,599]. 7,179 | - 6,970. 
60)" 7-794] 7.558] 79333) Jo139] 6.915 |. 6,535 67] 7-450] 7,234) 7:927] 65831] 6,643] 6,292 68] 7,099} 6.902] 6,714] 6,534| 6,362] 6,040 
69| 6,743} 6.565] 6,394) 6.230) 6,073) 5,779 
9௦1 6,378' 6,219) 6,065\ 5,918 55775 52508   
  

Hh,
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eA BM Boel: 

Shewing the Value of an Annuity on the joint con= 
tinuance of Two Lives, according to Mr. De 
Motvre’s Hypathefs ; computed by the Rule in 
28006 (1). See Vol. I. p. 2 and 3, and Effay II. 
ற. 308, &e, ் ee 
  

  

  

    
          
    

ட. 
ட ட seeds 8 

1௦ 15-206 } 13.342 | 11.855 
15 | 14.878 | 13.093 4 11.661 

| 20° | 14.403 12,808 | 11.430 
25 | 14.074 4 12.480 |.11.182 

10 | 30°) 13.585 | 19,102 | 10.884 
35 | 13.025 | 11.065 410.597 
AQ | 12.981 | 11.156 {10.128 
45 | 11.644 } 10.564 9.645 

59 | 10.796 | 9.871 | 9.074 
55 9 $22 9.059 | 8.301 
60° | 8.704 8.105 | 7.572 

ட | 65 | 7-417 | 6.080 | 6.585 
| 79 | 5-936 | 5.652 | 5-391 

ag | 14574 | 22.860 4, 11.478 
20 4 14.225 | 12.593 | 11-266 
25 ‘| 13.822 | 12.281 J 11.022 | 

“30 -| 13.359 | 14.921 | 40-736 
1 25] 12.824 | 4,501 | 10.402! 

1g | 40 | 12.207 | 11,013 | 10,008 } 
| தத. 11.496 | 10.440 | 9-541 

50 | 10.675 | 9.767 | 8.985) 
55 | 9-727 |< 8.975-| 8.318) 
60 8,632 |: 8.04t | 7.515. 

65.|-7-377 | 6994] 6-544 
70 |. §.932 | 5-623 | 5.361"



  

  

    

  

  

49௦ டட ரட்ட [ம் 17. 

TABLE ITI, Continued 

ore | ae 25 ன் as 
அவண் | தல் SS £8 

20 | 13.904 } 12.341 11.067 
25 |.13.531 | 12.051 | 10.840 
30 | 13.098 | 11,712 10.565 
25 | 12.504 11.314 10.278 
40 | 12.008 10.847 9.870 

20 | 45.) 34.325 |-10.297 |) 9.420 
50 | 10,536 eee 8.880 

55 | 9.617 | "8879 | 8.233 
6o | 8.549 | 7-967 | 7-448 
65 7-308 aa 6.495 

70 | 5.868 |. 5.590 | 5-333 
“25 | 13.192 | £1-786 | 10.624 
30 | 12.794 | 14.468 |) 10.367 
5 111222 11,093 10.067 
40௦] 41.770 || 10.656 9.708 

25 | 45 | 11,130 | 10.131 9.278 

$0 | 10.374 | 9.509 | 8.761 
55 9.488 8.766 8,124. 
6௦ 8.452 7-880 Gia 7h 
65 F240 | 6.826 6.4.40 

701 5.826 | 5.551 | 5.294 
39: 12.494 | 11.182'"| 10.133) | 
35 | 12.010 | 10,838 9.854 
40 11.502 10.428 9.514 

i 45 | 10 898 9-936} ° 9.112 
202) 2651 ௮6-82 9:45 | 8.620 

BG 0,228 8.634 8.018 

6o | 8.338 | 9.779 | | 7.280 
65 7.161 6.748 6.373 

7௦ | 5-777_1__5-505 5.254         
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TABLE II. Continued. 

அலை] அ cd Se. a 

அ | 2 211௪ 
் 35 |.11,632 | 10.530 9.600 
சக்த | வ 7 9,291: 

32 | 42. | 10,622 | 9,702 8.012 

| 5° | 9-955 | 9149 | 8.450 
eee oe டப்பு 8476-1: - 7870 

60. |8,202 7.058 FAT 2 
65 7.066 6.662 6.294 

வ 718 | 84 | 5.203 
200 | LOR 77 9.826 9.014) 
45 | 10.283 9.418 8.671 

40 | 50 9.674 8.01 8.244 
நிதி 8.936 8.283%)" 7.710: 
60 8.038 7.510 7.039 
65 6.951 6.556 | 6.198 
70 5.046 5.383 514! 

FS pare தரி 9962 9.063 8.370 

தட 9.331 8.619 4.987 
த 55 8.662 8.044 | 7.500 

60 7-831 F332 6.875 
65 6,807 6.4.25 6.080 

70 5.550 5.300 5,063 
50 8.892 8235 | 7-660 

IB 8.312 7.938 7-230 
go | 60 7.568 7.091 6.664. 

65 6.623 6.258 5 926 
7௦ 5.4.42 103 a 

[தக தி 7:32 பல் 
55 a es 6.781 6.386 

65 | 6.379 | 6.036 | 5-724 
70 1 5,201 5.053 3 4-833 
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AACKW ORTH in Yorkthire, expefations of life in that 
. parifh, i. 262. Annual proportion of deaths there, 

_1. 267. note. State of population there, ii. 356. 
Aggregate fund, account of, i. 209. The furpluffes of, how 

applied, i, 210. 
Azkin, Mr, Obfervations on the tables formed from his regifter 

of mortality at Warrington in Lancathire, ii. 5 : 
4ir, how its purity is reftored by natural caufes when it be- 

_ comes noxious, if, 266. 
Al] Saints parihh in Northampton, eftimation of the duration 

_ Of life there, i. 271. Proportion of birth and burials in, 
I. 350. 

America, North, rapid progrefs of population there, i. 277. 
Remarks on the {tate of population in the colonies there, 
ii. 28:, The inland, and maritime parts of, diftinguithed, 
ii. 282, 

Amicable Society of Annuitants for the Benefit of Age, their 
‘terms of admiffion, i132. The plan of reformed, i. 1456 

Anicable Sociery for perpetual Afurance in Serjeants Inn, terms 
, Of, i. 148. Remarks on the plan of, i. 150. Increafe of 

fhares and dividends, i. 156, Cautions offered to them, 
ibid. i. 

Amfperdam, the inftitution for the fale of annuities on furvi- 
vorfhip there, dropped, i. 122. ட 

Anifterdats
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Anfferdam, number of inhabitants, and annual medium of 
births and burials in, 1; 255, note: = 

Annuitants, a body of, generally a feleétion of the belt lives 
from the common mats, ii. 20g; See amicable, Equitabes 
Laudable, London, &c. . Rs ee 

Annuities, payable yearly, and half-yearly, their different 
values ftated, ai. 244. The amounts of, for any number 
of years, at compound intérelft payable half-yearly, ii. 2465 
Application to the national debt, ii. 247. Application 
to life-annuities, ii. 248. Theorems for finding the difs 
ferences in their values, according to the frequency of 
their payments, ii. 32. 1 

Annuities for limited terms, the raifing money for public fer. © 

vice by the grant of, a fure mode of preferibing bounds to 
the national debr, i. 183. Short annuities and life-an- 
nuities, always undervalued, i197. A fund raifed for 
paying life annuities, capable of paying the fum borrowed 

in a fhorter time, 1. 1983 ‘ 
Annuities, reverfionarys queltions adapted to various {chemes, 

for granting, 1.1. ‘The value of the expectation of an 

annuity for a widow, in one prefent payment, idem, ibid. 
The value of a like expectation in annual payments, 1. 13. 
Premium to be paid, where the annual payments are li- 
mited, i. 16, The value in a fingle payment, and  alfo in 
annoal payments, of an annuity to a perfon of thirty-five, 
to commence fifteen years hence, i. 17. The value in 
annual payments, of an annuity increafing according to 
the number of years before a woman becomes a widow, 
i, 25. The value of an annuity to commence at the death 
of another perfon, provided that perfon lives a given time, 
i,29. What prefent money and annual payments oughe 
to be paid by a perfon of a given age, for an affurance of 
a given fum on his life, i. 31. ‘Thevalue, where the pay- 
ment of a fum is contingent, depending on the furvi- 
vorfhip of one life beyond another, i. 35.. The value of 
the expectation of a certain fum to children, where no 
widow is left, i, 39. The annual payments proper to 
fecure annuities to widows under a local or profeffional 
eftablifhment, i. 41. Remarks on Mr. De Moivre’s rules 
for calculating the values of joint lives, i. 302. Eafy and 
expeditions method of calculating the values of two joint 
lives, 1.313. Method of calculating the values of rever- 
fions, depending-on furvivorfhips, i. 320. Tables of the 
probabilities of life for males and females, wanted to cal-. 
culate them to exaétnefs, i. 367. ; 

Annuities
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Anauities for old age, a table of the value Ofss1.01 285 ei Gea neral rule for finding the value of, in admiflion money and annual Payments, i, 129. General charaer of the {chemes of the focieties eftablifhed for granting fuch an- 
naities, 1.130. 135. Their fallacy demonftrated, i. 133% Plan of an inftitation to provide for old age, recommended, 
i, 139. Plan of a benefit club for the labouring poor, i, yp 140 wate. Scheme for eftablifhing parochial life annui- ties for the poor, i. 142, note. Hints for growing annui- ties, to commence at a certain age, i, 177. « 

அக் for 100 years, nearly equal in value to one for ever, 
i. 183. 

Annuity for ever, the prefent value of, i. 4A, notte 
Affurance, the value of a given fum on a given life; in pre- 

fent money and annual payments, i. 31. The value, 
where the payment of the fum affured is contingent, de- 
pending on the furvivorthip of the receiver, i. 35- Where 
an eftate is liable to fail by death within a given term, the 
value of the affurance fgr that,term, i. 47. Role for cal- 
culating the price of #furances on two joint lives, or the 
longeft of two lives, for given terms, i. 49. The value 
of a given fum to be received at the death of another 
within a given time, i. 55. The value of a given fum 

’ payable at the death of B, provided he furvives A, and 
dies within a given time, i. §9, The doétrine of affurances 
applied to fchemes for வரத பப for widows, i. 79. 
notes ச் 

Affurances, equitable, on lives and furvivorthips, remarks on 
the plan of the fociety for, i, 164. The fociety ought 
to be furnifhed with neceffary tables, i. 169. Its rapid 
increafe, i. 171. Ratio of the decrements of life in this 
fociety, zbid. note, and ii. 198. Account of the tables or- 
dered for the ufe of the fociety, i. 173. Advantages pof- 
feffed by this fociety enumerated, i. 175. Tables fill re- 
quifite for the fociety to procure, i. 176, Hints for grow- 

) ing annuities to be offered to the public bys i, 177. Table 
of the probabilities of life, accepted by this fociety, ii, 36. 
Remarks on their terms, and management, li, 104. Have 
extended their plan to making a provifion for widows, 

. ii, 190. Obfervations on their plan for widows, Hi, 194. 
Comparifon’ of the premiums required for affurances on 
fingle lives, with their values deduced from the Sweden- 
tables, ii. 195. zs 

Aynhoe in Norio: panther) proportion of births and deaths 
to marriages there, for 118 years, i. 260, note. 

Bacon,
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ந. 

Bacon, lord, his remarks on inclofure*, i. 292. * 
Belfaft, comparative furveys of the flate of population there, 
Wale கல். Beier ocr, Conte i 
Borcen ip Norway, expe@ations of life there, i. 272, ote. 
Berlin, hate of population in that city, 1-.295, 362. le 

~ difadvantages, ii. 257." Tables of the probabilities of life 

there, ii, 262.-~ : / 
Biddulph in Staffordthire, Rate 

32028௨. ப அப வக பம்க க்ப் ர் 

Bills of mortality, imperfe@ions tm, 1.239. The advantages 
that would refult from extending fuch bills through all the 

* parifes in’ the kingdom, i, 281 Thofe for Edinburgh 

too irregular to ferve any purpofe, i. 285. Obfervations 

* on thofe of Paris, 22d. Oblervations on the method of 
* forming tables of mortality from, i. 327. How affetted 
~ By the annual facceflion of fettiers to towns, 1,330. Ap- 
plication to London, i. 337. . Phe omiffions in the bills 
computed, 1.346, The London bills not fo imperfect, as 

_ they are fuppofed, 1.354, ole. ந 
Birmingham, ‘prefent fare 047 ந0றப்120100 (1216, 14, 311, note 

The.excefs of births above the burials, accounted for, 
“it. 332; note. இ. ் ் 

Births, male and female, OP viseorticn between, it. 15. 
' Bland, Dr. his attempts to afcertain the proportion of the 

/ “native inhabitants of London, ii, 17. 9 ் 
Boften in New England, unable to keep up its number of 

inhabitants without country recruits, i, 268. 
Brakenridge, Dr. remarks on his method of computing the, 
' number of inhabitaits in London, i, 246. In England 

and Wales, i. 247. note. are 
Brand, Mir. objestions to ‘his account of the duration of life 
_ among the members of the Amicable Corporation, i, 162, 

710224: 2 

Bremen, account of an inflitution there for the benefit. of 
widows, i, 122. : 

Breflaw, the tables of mortality there, affeéted by the annual 
" acceffion of fettlers, i. 331. Proportion of. the deaths, of 
. Martied men to married women there, i. 364, 42/2 
Buzhill felds burial ground, the number of burials there much 
_teduced, i. 255, note, : 
urial grounds, new ones openéd in London; i, 255. 

        

: popblation there, 3. 269, 

கேம்
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Calenburg, eftablifhment for widows in the dutchy of, its 
infufficiency, i, 123- . 

Chefer, ftate of population in that city, i. 273, note, i. 2976 
General charatter of that city, ii. 2. Account of Dr. Hay- 
garth’s regifter of mortality there, 74:4. Conclufions drawn 
from the Chefter tables, ii, 3. State of population there 
in the year 1774, id. ib. note. Remarks on the apparent 
increafe of population in that diocefe, ii. 325. Probable 
occafion of that increafe, ii. 327. 

Children, the great mortality of, in London, i, 241. Why 
London is lefs fatal now to infants than formerly, i. 2576 
Good effe&ts of the act ordering parifh infants to be nurfed 
in the country, i, 258, zofe. In country parifhes the 
major part of them live to maturity, i. 261. Account of 
the Foundling Hofpita) at Paris, i, 286. Inferences from 
the ftate of this hofpital, i. 288. More male than female 
children die, i, 361. ‘Transferring the care of them to 
fofter mothers the caufe of great deftruction among them. 
1. 370, note. 

Chrift’s Hofpital, annual average of deaths in, i. 342. 
Chriftianna in Norway, ftate of population there, 1. 2726 

note. 
Cities; fee Torus. 
Civilized life, the refinements of, unfavourable to popula- 

tion, ii. 284. ம் 
சோர, London, fcheme of the affociation of, for the benefit 

of their widows, i. 86. Its imperfections pointed out, 

3. 88. Declines, in confequence of a reformation in the 

lan, 1 UTS. 

தகக a Aourithing ftate of, on the whole, unfavourable 

to population, i. 279, 20fe. 
Complement of a life, explained, i. 2, note... 

Compound interelt ; fee Intere/ 7 = ன் 

Corn, the complaints of the high price of, an inftance o 

the diftrefles of the poor, il. 274, mote» Chronological 

table of the prices of, ii. 286, mote. 

Cottagers, thé benefit of, to acountry, ile 277¢ 
Credit, public; fee Debt, national. 

D, | 
. Dale, Mr. charaéter of his calculations of the values of ane 

iti 1,336, mote, 1456 

Vek I one He 3 Davia’sy
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David's, St. remarks on Mr. Wales’s account of the increafe 
of population in that diocefe, ii. 323. 327- 

De Moivre, Mr. remarks on his rules for calculating the 
values of joint lives, 1. 302. 

Debt, national, the danger of, without due attention to the 
means of payment, 1. 181. Hiftorical review of, i, 182. 

How to prefcribe limits to it, i. 183. Advantages of a 
finking fund for difcharging the public debts, i, 185. 
Redudtion cf intereft on fuch a plan, no great advantage 
to a ftate, i. 188. Cafe ftated for illuftration, 1. 189. 
Pernicious tendency of lotteries, i. 193. Advantages of 
putting public debts in.a courfe of payment, 1.194. How 
founds with fmall furplufles, appropriated to particular 
debts, might be applied to extinguifh them, 1.196. Re- 
deomable perpetuities fooner difcharged than life-annuities, 
if the favings of an equal fund are applied to that purpofe, 
i. 198. A finking fund the only refource left to relieve 
the nation, i. 202. Evils attending the national debt, 

i, 206, ் 
Denmark, account of an inftitution there for the benefit of 

widows, i. 122. A royal inftitution eftablifhed there for 
the provifion of widows, ii. 189. 193, 2222. 

Drefdenx, the number of deaths of widows and widowers there, 
compared, i. 365, 370/2. 

Dublin, number of inhabitants, and annual medium of bu- 
rials in, at the clofe of the laft century, i. 249, note.. 

E. ல 

Laft India commanders, {cheme inftituted by, to provide for 
their nominees, 7. 119. 

Eccles, regifter of mortality eftablifhed there, i. 367, zofe. 
Edinburgh, the probabilities of life, deduced from the bills 

of mortality there, i. 283. Defcription of the houfes in 
that city, 7/.¢d,. Computation of the number of inhabi- 
tants, i. 290. Irregularity of the late bills, i. 291. Pro- 
portion of males to females in that city, and of their deaths, 

1. 362. 
England, its former and prefent ftate of population, com- 

pared, ii. 273. Caufes which have tended to check popu- 
lation here, ii. 334. 

and Wales, computation of the number of inhabi- 
tants in, i. 247, note. 

Equitable Society of Annuitants, their terms of admiffion, i. 131 
Expectation of lite, defined, i. 230. Of joint lives, i. 232- 

In a fixed number of lives, is equal to the proportion ee 
: ie 
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die annually, i. 234. For fingle lives, the rule for find- 
ing, 1. 235. Of children in London, difficulty of com- 
puting, i. 245. Difference of, between males and fe- 
males, i. 360. Tables, flating this difference, ii, 136. 
150. 161, See Afurance. 

ம். 
* ரஷி 

Farms, pernicious tendency of the engroffment of, ii. 274, 
275, note. 283. 

France, flate of population in that kingdom, i. 271, 22/2 
Seer Parise. 

Funds with {mall furpluffes, appropriated to particular pub- 
lic debts, how they might be applied to extinguih them, 
i. 196. Will difcharge the principal fooner than money 
borrowed on life annuities, i. 198. 

——, Britifh, the four clafles of, i. 209, See Aggregate, 
_ General, South-Sea, wad Sinking Funds. 

G. 

General Fund, account of, 1.210. The furpluffes of, how 
applied, bid. ் 

Gorfuch, Rev. Mr. his accurate regifter of the parifh of Holy 
Crofs in Salop, i. 261. 361. Abstract of his obfervations 
and regifter, 11. 137. ; 

Gotha, the number of widows and of widowers dying there, 
compared, i. 365, 80/2 

H. 

Hamburgh, account of an inftitution there, for the fale of 
life.annuities, i. 178. . 

Hanover ; fee Calenburs. ள் 

Harlem, account of the hofpital there, called the Proeveniers, 

1.137, note. E ட் 

Haygarth, 91. 800000 ௦1 145 221827 08 mortality eftablithed 

at Chefter, ii. 2. Succefs of his plan for exterminating 
the fmall-pox, ii. 2, note. 6, note. 

Hearth-books, inference as to the population of England from 

a comparifon of, with the tax-office accounts of the houfes 

charged to the duties on houfes and windows, ii. 276. 
Heberden, Dr. his account of the increafe and mortality of 

the ifland of Madeira, i. 262. 276. 281, note. 
111 2 ரு
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Henty VII. his policy in checking ‘pafturage and promoting 
tillage, ii. 292. 

Henry VII. his law to prevent engrofling of farms, ii. 293. 

Holland, duration of life there, longer in females than in 
males, 1. 363. : tf 

Holy Cro/s, parith of, in Salop, the probabilities of life there, 

according to an accurate regifter, i. 261. Compared with 

thefe at London, i. 359. Comparifon of the number of 

males and females turned of 80 there, i. 361, ii. 136. 
Hofpitals, general character of, 1. 291, nore. 
Hotel Dieu at Paris, account of that hofpital, i. 290, zote. 

Houfes, returns of the number of, in London, Weftminfter, 

Southwark, and county of Middlefex, i. 246, note. 254, 
note. 257, note. 258, note. In Paris, i. 294. In England, 
evidences of the reduced number of, ii. 276. Remarks on 
the objeGtions made to the returns of, by the affeflors of 
the window duties, 11. 313. 

Howler, Mr. remarks on his account of the population of 
England and Wales, i. 252, note. 255, mote. 268, note. 
ii. 53. 302. Remarks on his account of the ftate of popu- 
lation at Maidftone, ii. 312, mofe. Remarks on his com- 

parative averages of births and burials at various places, 
and at different periods, ii. 328. 

I. 

Jerfey, New, rapid progrefs of population there, i. 277, 280, 
mote. 

Inclofures of common land, deftru@iye to population, ii. 290. 
Of waite land, in what refpeéts beneficial, ij. 292, note. ‘ 

Inhabitants, the number of in any place, rule for finding, 
i. 237. Difficulty of computing thofe in London, i. 238. 
See London, Paris, &c. 

Interef, reductions of, in what fenfe of public fervice, i. 134. 
Simple and compound, their amazing difference, i. 282. 
Compound, refolution of fundry queftions in, ii. 32. 

Areland, inquiry into the ftate of population there, i. 24%, 
22%. Ui. 3416 

© 

L. 

Labour, the price of, not adequate to the increafed price of 
provifions, ii. 295. 

Laudable Society of Annuitants for the Benefit of Age, their 
{cheme, i, 131. Its infufficiency demonttrated, i. 133. 

- Alteration
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Alteration of the plan, i. 145. Animadverfions on the 
conduct of the fociety, i, 146. Further reform of, i. 148, 

Laudable Society for the Benefit of Widows, the {cheme of, i. 64. 
Its deficiency pointed out, i. 66. Founded on an erro- 
neous fuppofition, i. 74, note. Fallacy of trufting fo 
widows marrying again, i. 78. Improbability of its 
poflefling a furplus to psrform the contingent promife of 
raifing the annuities or finking the annual payments, i. 83. 
Account of the alteration of the terms, i. tog. Its dan- 
gerous fituation, i. 112. Farther alterations in the plan, 
1. 114. 

Leafes, method of computing the values of the renewal of, 
11. 2286 

Leeds in Yorkshire, ftate of population there, ii, 362, more. 
Liberty, the exertions of, checked by the influence of our 

national debt, i. 204. 
Life, the decrements of, through all its ftages, according to 

Mr. De Moivre, i. 2, uste, “The probabilities of, the beft 
method of computing, i. 23, ote. How to find the value 
of the longeft of two lives, i. 40, xote. How to find the 
values of fingle lives for given terms fhort of ten years. 
is 52- Ratio of the decrements of, in the Equitable So- 
ciety for Affurances on Lives, i. 171, note. Errors in 
computing the probabilities of, in the country and in 
towns, on which fide of the truth they lie in each re- 
{pe€tively, i. 292. Remarks on Mr. De Moivre’s rules 
for calculating the values of joint lives, i. 302. நிகம் 
and expeditious method of calculating the values of two 
joint lives, i, 3:3, Expeétations of, in London, com- 
pared with thofe in the parith of Holy Crofs, Salop, 
i. 359. Difference in the probabilities of, between males 
and females, i. 360. Tables ftating this difference, wanted, 
to calculate life-annuities and reverfions to exattnefs, 
i. 367. Two forts of data for forming tables of the proba- 

bilities of the duration of, at every age, 11. 7. Obferva- 

tions on the tables of, for Swéden, and Stockholm, ii. 8. 

‘Summary of Mr, Sufmilch’s tables of the decrements of, 
ii. 207. Probabilities of, at Vaudin Switzerland, accord- 
ing to Mr. Muret, i. 254. eres 

நன் inkabitants, increafe, mortality, &c. 1. 2986 

Lives, twojoint, tables of the values of annuities on, il. 586 

Direétions for ufing them, ii. 96. Rule for computing 
the value of the longeft of two lives, i1. 100. Tables for 

finding the values of three joint lives, 11. 113. Remarks 

on the preceding tables illuftrated by examples, டம் 
ம்13
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Method of computing, from the values of lives at one 

rate of intereft, their values at other rates of intereft, 

ii. 170. Rules for computing the values of two joint 

lives, both male or both female, li. 182. 

Loans public, not to be redeemed under par, when put inte 

acourfe of payment, 1. 193- 

Logarithms, Gardiner’s tables of, the moft correct, 2182 

London, method of computing the number of inhabitants in, 

i. 238. Uncertainty of the bills of mortality in, 1. 239. 

The deficiency in the regifter of births, greater than in 

the regifter of burials, i. 243. The principal caufe of 

thefe errors, ibid. note. .Remarks on Dr. Brakenridge’s 

method of computing the number of inhabitants in, i. 246. 

Mr. Maitland’s computation of the number of houfes in, 

bid. note. And of inhabitants, i. 250, xofe. The ஜலம் 

probable number of inhabitants, i. 251, 77228. The in- 

creafe of chriftenings, and decreafe of burials, accounted 

for, ibid. Mr. Corbyn Morris’s exaggerated computa: 

tion, i. 252. The increafe of buildings round it no 

proof of an increafe of inhabitants, i. 254. Reduétion of 

the number of burials within the walls, i. 255, m0 

Return of the number of houfes in London, Weitmintter, 

Southwark, and county of Middlefex, i. 257, zote. Pro- 

portion of annual deaths there, i. 266, note. The num- 

ber of aged people in, no evidence of its being favour- 

able to long life, i. 270. Eftimate of the duration of 

life there, i. 272. How freed from the ravages of the 

plague, i. 273. Evils occafioned by its increale, i. 275° 

Extenfion of the bills of mortality recommended, i. 280. 

Is the worft of all fituations to compute probabilities of 

life from, 1. 309. How to find the annual number of 

fettlers in, i. 330. At what ftages of life they generally 

come ; and the effeét this circumftance has on tables of the 

probabilities of life, i. 333. Rule for correéting fuch a 

table for London, i. 338. The improved ftate of the me- 

tropolis over-rated, i. 345, wofe. Retirements from town 

at advanced flages of life, not fufficient to influence the 

bills, i. 346, note. The bills of mortality for, not fo imper- 

fect as they are fuppoled, i. 354, note. ‘The expectations of 

life in, compared with thofe in the parifh of Holy, Crofs in 

Salop, i. 359. The errors in the London tables ef life, ex- 
emplified, ii. 10. Dr. Bland’s attempts to afcertain the 

proportion of native inhabitants, i. 17. Remarks on 

the table of the probabilities of life in, il. 49- The 
number of houfes in, reduced, ii. 277. The fupply, of, 

in people, engroffes half the neat increafe of the kingdom, 
Plo 278, n0te 

Leudony
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London, remarks on the late returns of taxable houfes in 
that metropolis and Middlefex, ii. 3 3. Amount of the 
annual recruits it demands for fapport, ii. 339, Annual 
mediums of regifteres births aud burials there; ir. 3445 
Additional evidences of its deciine, ii. 3455 பஸ் 

London: Annuitants for the Benefit of 4ge, their conditions, 
ர்க 

London Annuity Society, the fcheme of, i. 64. Its deficiency 
pointed out, 1.66. Fallacy of trufting to widows marrye 
ing again, 1.78. Improbability of its poffefling a furplus 
to perform the contingent promife of raifing the annuities 
or finking the annuai payments, i, 83. The plan of, 
reformed, i, 107. ‘ 4 

London Union Saciety for the comfortable Support of Aged Mem- 
ழ் bers, poe terms of admiffion, i. 131. 

otteries, the pernicious tendency of, i. 1 
Lubec; fee Oldenburg. ன் ate 
Luxury, promoted by good roads, ii. 273, 

oP 

- M. 

Madeira ifland, ftate of the டத் and mortality of, i. 262. 
Expeétation of life there at birth, i. 265. Progrefs of 
population there, i. 276. 281, mote. Annual proportion 

* of deaths there, ii. 356. 
Maidffone, prefent ftate of population there, ii 312, note. 
Maitland, Mr. his computation of che number of houfes in 

London, i. 246, zote. His computatien of the number of 
inhabitants, i, 250, ofe, Remarks on his computation 
of the inhabitants of Edinburgh, 1. 284. 

Manchefter, number of inhabitants in, i. 250, note. Amount 
of burials there for fix years, i. 260, note, Bftimate. of 
the duration of life there, i. 272, note. Increafe of po- 
pulation, ii. 314, note. Dr. Percival’s ftate of popula- 
tion there, ii, 352, note. Great difference between the 
annual average of deaths there, and in the adjacent 

country, ii. 353. Caufes of, ti. 364. 
Marriage, the proportion of widows produced by, i. Rs The 

chances of furvivorfhip in, i. 8. The probable duration 

of, when entered into at different ages, i. 76. Women 

likely to furvive the men, i. 81. Second, the propor- 

tion of, among the total of marriages in Pomerania for 

nine years, i. 263, more. Annual average of, among the 

Scotch minifters and profeffors, 7. 360, note ‘The mean 

_ages of married men and women fettled, ii. 444. 
lig Marfry
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27 1060801015, proof of the infalubrity of, ii. 378. ் 
Men, evidences that their lives are more precarious than 

thofe of women, i, 8. 81. 120. 360, 367- ii. 8 267, 
This circumitance arifing from adventitious caufes, ii, 

2602. : ் 
Maia company of, at London, their f{cheme for granting 

annuities to widows, li. 104. 
Middling people, the modern policy tends to reduce the 

number of, ii. 294. 1 

Minifters, Scotch, prefent ftate of the inftitution for providing 
for their widows, i. 81. Scheme of, i, 91. Its prof— 
perous ftate, i. 115. Farther account of, 'i. 359, 80/2, 
364. 366. ¢ 

Minor, the value of an expectation on the death of, during 
minority, i. 55. -.  - 

Morgan, Mr. his account of the condu& of the Laudable 
Society of Annuitants for the Benefit of Age, i. 140. 
Account of tables calculated by him for the Equitable 
Society for Affurances on Lives, i347. 

Morris, Mr. Corbyn, remarks on his account of the growth 
and prefent {tate of the city of London, i. 252. 

Mortality, tables of, obfervations on the beft method of 
conftruéting, 1, 327. How affe&ed by the annual ac- 
ceffion of fettlers to towns, i. 332. Illuftration in the 
cafe of London, i. 337. The difference of in fummer 
compared with winter, ii. 270, The proportion of, at 
different periods of life, in towns and in country parifhes, 
lis 359, motes 

Mofcow, evidences of a growing population there, ii, 
343+ ் 

Muret, Mr. account of his memoir on the ftate of po- 
pulation in the Pais de Vaud, Switzerland, ii. 253, 
207. 274. 

N. 

Naples, medium of births and deaths, and the number of 
inhabitants in that kingdom, i. 268, xote. 

National Debt ; fee Debt, and Sivking Fund, 
Netherlands, Auftrian, caufes of the great population there, 

li, 261, 720/2, 
Net England, rapid progrefs of population there, i. 275. 

280, note. i 
Newbury in Berkthire, annual proportion of deaths theres 

4, 266, note, 1 
Northam ion;
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Northampton, the regifter of mortality there, the beft to com- 
pute the probabilites of life from, i. 309. Number of 
houfes, and ofinhabitants, i, 349. Remarks on, i, 351, 

3555 
Northampton Chapel in Clerkenwell, average of the weekly 

burials there, i. 260, zote. 

Norwich, eltimate of the duration of life in that பப்டி 1, 21 

Annual medium of chriftenings and burials there, i. 353. 

0, 

Okeford in Devonshire, average of births and burials there 
for twenty years, i. 270, mote, 

Oldexéurgh, account of an inftitution in the dutchy of, for 
the benefit of widows, i. 124. 

அசி Pp, 

Paris, remarks on the bills of mortality there, 1.285. Ac- 
count of the Foundling Hofpital, i. 286. Eftimate of 
the ftate of population and'mortality there, i, 288. Ac- 
count of the Hotel Dieu, i. 290, zote, Reafons given in 
the arrets for reftraining the increafe of the city, i. 293. 
Computations of the number of houfes and inhabitants, 

1,294. 5 

க்க not fo favourable to population as tillage, ii. 290. 

Percival, Dre remarks on his ftate of population at Man- 

_chefter, ii, 351. His account of other parifhes, ii. 360, 

notle 

Plague, one of the evils incident to large towns, I. 273+ 

London, how freed from the vifitation of, 1. 274. Its 

fpeedy recovery after the great plague, 1. 347» nore. 

Pomerania, proportion of fecond marriages among the total 

of marriages there for nine years, 1. 263, note. Propor— 

tion of the deaths of married men to married women there, 

i. 364. ; : 
Poor, how difcouraged from faving money as a provifion for 

age, 1. 1415 note. Scheme of parochial life-annuities for 

them, i, 142, xote. ‘Their prefent hardfhips, ii. 295. : 

Poor's rate, annual amount of, at the clofe of the reign of 

' King Charles II, and in the year 17775 compared, i. 141, 

8202௨. 

Population, the rate of its increafe in any place, how one 

puted, i, 278, azote. Inquiry. into the general a ன்
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which promote or obftru& it, ii, 273. How to reftore 
its vigour, ii. 280. Review of the controverfy relating 

to, ii. 297. Remarks on the favourable conclutions 
drawn from a comparifon of births and burials at diffe. 
rent periods, ii. 319. 330, vote. ‘The greateft enemies to, 
34, 240. ் ; 

Premiums, or douceurs, how introduced in public loans, 
1.191, HOLE» bs . ர ட 

Prieftley, D-. his difcovery that vegetation is one of the 
caufes which veftore injured air, ii. 266, notes 

Property, the divificn of, promotes population, ii. 283. 
Provident Society for the Benefit of Age, their terms of admif- 

fion, 32132... et : 
Provifions, chronological view of the prices of, in England, 

ii. 286, xote, ் 
ன் : 

ர 7 =. ன் 
Queftions adapted to feveral fchemes thr granting reverfionary 

annuities, 1.1. In compound intercit, ii, 32. 

R. 

Regiffers, parith, why little to be depended on for any length 
of time paft, ii, 321. 326, note, 330; notes 334, Bote. 

Revenue, thrives by corrupting the lower orders of the people, 
115 279. 

Reverfionary Annuities; fee Annuities. 

Reverfionary fams and reverfionary eftates, their. different 
values afcertained, i. 34. : 

Roads; good, the tendency of, ii. 273. 
Rome, the mean number of inhabitants, and annual medium 

of births and burials in, i. 249, note. 
Rufia, evidences of a vigorous population in that empires 

31. 342. 

S. 

Savage life, unfavourable to population, ii. 280. 
. Scotch minifters; fee Minifters. 
Scotland, computation of the number of inhabitants in, i. 248, 

27028. - 5 
Shrew/fbury, number of inhabitants, and annual medium of 

births and burials there, i, 354. 
Silefia,
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Silefa, annual average of births, deaths, and marriages in, 
for four years, 11. 337. 

Simple intereft; fee Intere/?. ‘ 
Simpfon, Mr. his method of computing the prefent yalue of 

a reverfionary eftate, depending on the farvivorfhip of 
the receiver, i, 36. His rule for finding the value of 
three joint lives, ii, 118. ் ் 

Sinking Fund, the advantages of, for difcharging public 
debts, i.185. The higher the intereft of the debts, the 
fooner fuch a fund will pay them off, i, 187. Cafe 

ftated, for illuftration, 7. 189. In what fenfe reduétions 
of intereft may be of public advantage, i. 190.- How 

funds with {mall furpluffes applied to particular debts, 
may be applied to difcharge them, i. 196. A fund of 
this nature the only refource left to relieve the nation from 
its burdens, 1. zor. Prefent ftate of our finking fund, 
i. 203. Remarks on the management of it, i, 206. 
Formation and eftablifhment of, i. 210, Who the firft 
contriver of it, i. 212. Reafons for {uppofing the pur- 
pofes of this inftitution might have been anfwered, i. 213. 
Caufes of its mifapplication, i. 215, What it might 
have done, and what it really has done, compared, i. 
217. New taxes confolidated with it, is 221. Its 
average produce at different time:, i, 223. Caufes of 
the increafe of its income, 1. 224, The fallacy of 
the plea for alienations of it, to defray current expences, 
1,224 

Skelton ல் Yorkthire, duration of life in males and females 
there, compared, i. 362, 20/8. i 

Societies: fee the feveral annuitant or affurance focieties, 

under their refpective afflumed names. 
South-Sea Fund, account of, i. 209. The furpluffes of, how 

applied, i. 210. : x eeu 

Stock-jobbing, one of the evils refulting from our national 

debts, 1. 204. த 
Stockholm, annual medium of burials, and number of inha- 
"bitants there, i, 250) nofe. Unfavourable to. longevity, 

i. 273, mote. 347, 76te. Obfervations on the tables of the 

duration of life in that city, ii, 8. How to correct them, 
li. 14. ் ள் 
ட national, the danger of raifing on credit, without 

due attention to payment, i. 181. How to prefcribe 

limits to the national debt, i. 183. ம ் 

Surviver/bip in marriage, the chances of, i. See ae 
Sufmilch, Mr. his account of the proportion of inhabitants 

dying annually in towns and in the country, i. 296. 
Summary
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Summary of his tables of the decrements of life, ii. 207. 
His rules for promoting population, if, 282. Annual 
averages of births, burials, and marriages, in feveral part 
of Germany collected from him, ii. 335, 22222 te 

Savedex, the annual medium of marriages, births, and deaths 
in that kingdom, i. 268, azote Duration of life there 
eftimated, i. 273, vote. Remarks on the ftate of human 
mortality there, ii. 146, &c. The tables of the probabi- 

lities of life for, how formed, with obfervations on them, 
37. 7. See Stockholm. ர : 

Swinderby in Vincolnthire, ftate of population there, i. 270, 
270784 

5 
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TABLES. 
OF the values of life-annuities, to commence at certain 
ages, 1. 12. tin 4 i 4 

Of the proportion of houfes and faniilies to inhabitants, in 
a variety of cities and towns, 1.298. — 

OF the prefent value of 1/. to be received at the end of 
any number of years, not exceeding 100; difcounting at 
the rates of 3, 34,44, 5, and 6 per cent. compound in- 
tereft, ii. 15. 
Of the prefent yalue of an annuity of one pound for any 
number of years not exceeding 100, at the feveral rates 
Of 3, 34, 4, 5, and 64 per cent. li. 21. 

Shewing the fum to which 1/, principal will increafe at 
compound intereft in any number of years not exceeding 
a hurdred, ii. 25. 

Shewing the fum towhich i/. per aux. will increafe at 
compound intereft in any number of years not exceeding 
a hundred, ii. 28. 

Conftruétion and ufes of the four preceding tables, ii, 31, 
Shewing the probabilities of the duration of life, as de- 
duced by Dr. Halley from the bills of mortality of Bref 
law, ti. 35. 

Shewing the probabilities of the duration of human life at 
all ages, formed from the regifter of mortality at North- 
ampton for 46 years from 1735 to 1780, il. 36. 

Shewing the expectations of human life at every age, 
deduced from the Northampton table of obfervations, 
ii. 38. 

Shewing the probabilities of life at Norwich, ii. 39. ப் 
Shewing the probability of the duration of life in London, 
deduced by Mr. Simpfon from obfervations on the oul 

Q
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‘TABLES. 
of mortality in London for 10 years, from 1728 to 1737, । 
ii. 40. Shewing the expectations of life in London, ace 
cording to the preceding table, ii. 41. 

Shewing the value of an annuity on one life, accordine te 
the probabilities of life in London, ii. 426 

Shewing the value of an annuity on the joint continuance 
of any two lives, according to the probabilities of life in 
London. ii. 43. 
Shewing the probabilities of life in London, on the fup~ 
polition that all who die in London were born there ; 
formed from the bills for 10 years, from 1759 to 1768, 
Ik. 4g. 

Shewing the true probabilities of life in London till the 
age of 19, ii. 46. 

Shewing the true probabilities of life in London for all 
ages, formed from*the bills for 10 years, from 1759 to 
1768, ie 47. 

Shewing the probabyfies of the duration of human life in 
London, and formed from the bills for 10 years, from 
1771 to 1780, ii. 48. 

Remarks on the preceding tables, ii. 49. 
Shewing the value of an annuity on a fingle life at every 
age, according to the probabilites of the duration of. 
human life at Northampton, ii. 54. ர 

Shewing the value of an annuity on the joint continuance 
of two lives having the fame common age, according to 
the Northampton table of obfervations, 11.58. 

Shewing the value of an annuity on the joint continuance 
of two lives, according to the Northampton table of ob- 

fervations. Equal ages, ii. 58. Difference of age five 
years, il. 62. ie 
o————-—- [Difference of age ten years, ii. 66. 

Difference of age fifteen years, ii, 70. 
Difference of age twenty years, ii. 73. 

—_—— Difference of age twenty-five years, i1. 76. 
‘ Difference of age thirty years. 11. 79. 

Difference of age thirty-five years, 11. 82, 
௨... Difference of age forty years, 11. 84 

Difference of age forty-five years, ii. 86. 
Difference of age fifty years, ii. 88. 
Difference of age fifty-five years, 11.90. 
Difference of age fixty years, 11. 92. 
Difference of age fixty-five years, li. g4- 

Difference of age feventy years, 1.95. 

Directions for ufing the preceding tables of joint lives, 

il. 96. 

                    

* Shewing
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Tasies. 
Shewing the value of an annuity on a fingle life, for 7, 2, 
3, 5, and 7 years, reckoning the probabilities of living at 
every age, as they are given in Table VI. and intereft at 
3 per cent. ii. 102. : 

Shewing the value of an affurance of tool. on a fingle 
life, for 1,5, or 7 years, or the whole duration of life ; 
reckoning the probabilities of living as they are in the 
Northampton table of obfervations, and interelt at 3 per 
cent. Vie 103. 

Explanation of the preceding table, 11. 104. 
Shewing the value of an aflarance of 105/. on two joint 
lives, according to the Northampton table of obferva- 
tions, reckoning intereft at 3 per cent. ii. 106. ; 

Shewing the value of 100/. depending on-the contingency) 
of one life furviving another, according to the North. 
ampton table of obfervations, reckoning interelt at 3 jer 
cent. il, 108. 

Explanation of the preceding (வர்ணம், Ti. 
Shewing the values of three equal joint lives, according 
to the Northampton table of obfervations, reckoning in- 
tereft at 4 per cent. ii. 113. 

Shewing the values of three joint lives, whofe differences 
of age are 10 and 20 years, according to the Northamp- 
ton table of obfervations, reckoning intereft at 4 per 
cents Me 115. 

Remarks on the two preceding tables, ii. 117. 
Comparifon of the values of three joint lives by Mr. Simp- 
fon’s rule, with the correét values, ii. 119. 

Shewing the probability of the duration of human life at 
_ all ages among males and females, at Warrington in 
Lancathire ; formed from a regifter of mortality kept 
there by Mr. Aikin, ii. 121. 

A like table from a regifter kept at Chefter by Dr. Hay- 
garth, i. 128, 5 

Comparifon of the duration of the lives of males and fe- 
males, according to the preceding table, ii. 136. ் 

Shewing the probability of the duration of human life at 
all ages, as deduced from the Rev. Mr. Gorfuch’s ob- 
fervations during a period of 30 years, in the parifh of 
Holy Crofs, near Shrewfbury, ii. 41. 

Expectations of life by the preceding table, ii. 143. 
Shewing the probabilities of the duration of human life 
among males and females, deduced from obfervations of 
the proportions of the living to the numbers who have 
died at all ages for 21 years in Sweden, ii. 144. 

ட் Shewing
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"TABLES. 
Shewing the probabilities of the duration of human life 
among males and females, taken collectively, deduced 
from the preceding table, ii. 153. 

Shewing the probabilities of the duration of human life 
among males and females in Sto. kholm; formed from the 
proportions of the living to the numbers who have died 
there at all ages for nine years, ii. 156, 

Comparifon of the duration of the lives of males and fe- 
males, according to the preceding table, ii. 161. 

Shewing the values of annuities on fingle lives amon 
males and females, according to the probabilities of the 
duration of life in Sweden, ii. 162. J 

Shewing the values of annuities on two joint lives, accord- 
ing to the probabilities of the duration of human life 
among males and females colledtively, reckoning intereft 
at 4 per cext, ti, 165. 

Account of a method of deducing, from the corre# values 
of any fingle or jixt*lives at ove rate of intereft, the 
fame values at efber rates of interelt, ii. 170. 

Shewing the value ofan annuity for the life of a wife after 
the death of her hufband; deduced from the Sweden ob- 
fervations on the feparate probabilities of the duration of 
life, among males and females, ii. 186. 

Comparifon of the values, in the preceding table, of a 
life-annuity toa wife after her hufband, with the values 
of the fame annuity in the tables of the Danifh and 
Oldenburg inflitations, calculated on the fuppofition of 
the improvement of money at an intereft of 4 per cent. 
il. 191. 

Cone ats of the value of a like annuity, with the 
tables of the Hamburgh and Equitable Inftitutions, cal- 
culated at 3 per cent. interell, 11, 192. 

Comparifon of the premiums required for affurances on 
fingle lives by the Nquitable Society, with their values 
deduced from the Sweden Tables, ii. 195. 3 

Shewing the probabilities of the duration of human life, 
at all ages, in a kingdom at large ; deduced from obfer= 
vations in the Kurmark of Brandenburgh, il. 200. 

Remarks on the preceding table, i. 204. 
Summary of Mr. Sufmilch’s tables of the decrements of 

life among males and females, ii. 207. : 
Shewing the decrements and expectations of life among 

bodies of life-annuitants, according to the tables of mor- 
tality publithed by Mr, Kerfleboom, and by Mr, De Par- 
cleux, ii, 211. : 

; Shewing |
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TABLES. 
Shewing the values of fingle lives according to the proba. 

bilities of the duration of life in Mr. De Parcieux’s table 
of mortality, ii. 215. ் ட் 

Shewing the values in annual payments during the joint 
lives (firft payment to be made at admiflion) and alfo in 

fingle payments, of a life-annuity of 1o/, to be entered 
upon by a wife at the death of her hufband, ii. 217, 

Shewing the values of a life-annuity of 5/. payable to a 

wife after her hufband, provided he lives three years from 

the time of purchafing; and of an additional annuity 
of 5/. provided he lives five years from the time of pur- 
chafing, i. 230. 
Shewifg the values of too/, payable to fuch children, 

under age, of a married man, as fhall happen to be 

living at the tinie of his deceafe, provided he leaves no 

widow, ii. 222. ச 
Shewing the prefent value of ap.a! nuity of 10/. for five 

years; 10/, for the next fuccceding five years; and 30%, 
for the whole of life afterwards ; payable quarterly, and 

to commence at fifty-five years of age, il. 225. 

Shewing the values of an annuity of 10/. for five years 5 

20/. for the next fucceeding five years; and 30/. far the 

whole life after ten years; payable quarterly, and to 

commence at fixty years of age, 11. 226, 

Shewing the fines due on the renewal of a leafe of 21 yearss 
after 5, 7> 9, or 11 years have elapfed, ii. 228. 

Shewing the prefent value of 1/, to be received at the 
end of any number of years not exceeding 100, at the 
rates of 2, 24, 7, 8, 9, and 10 per cent. compound 
intereft, 1. 232. 
Shewing the prefent value of an annuity of 1/. for any 
number of years not exceeding 100, at the feveral rates 
of 2, 22; 7, 859, and 10 percent. 11.235. 
Shewing the fum to which 1/. principal will increafe at 

2, 24, 7, 8, 9, and 10 per cent. compound intereft, in 
any number of years not exceeding 100, ii. 238. 

Shewing the fum to which an annuity of 1/, will in- 
creafe at 2, 24, 7, 8, 9, and 10 per cent, compound 
intereft, in any number of years not exceeding 100, die 

241. 
Shewing the additions to the values of life-annuities on 
account of their being payable half-yearly or quarterly, 
or half-yearly and fecured on land, ii. 252. 
Shewing the probabilities of life in the diftri& of Vaud 
in Switzerland, formed from Mr. Muret’s regifters, us 

25% 
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ம கறறக 
- Shewing the probabilities of life in a country parifh in Brandenburgh, formed fram the bills for 50 years, as given by Mr. Sufmilch, ii, 260, 
Shewing the probabilities of life at Vienna, 
Shewing the probabilities of life at Berlin, ii. 262. 
Containing comparifons of the 0 com probabilities and expe@ta- Bee aes life in towns and country parifhes and villages, ii. 263. 
Averages of births and deaths in the four feafons of the year in Sweden, and other places, ii. Zien 
Of the prefent fate of population at Maiditone, ii, 312, 
note. 

f 
Containing comparifons of the births and burials, at dif ferent periods, in various parts of England, ii. 319, 
Ditto, in the diocefe of St. David’s, it. 320. ச Ditto, in the diocefe of Chefter, ii, 325. 

asvlett’s averages of births and burials, 

il. 261, 

Summary of Mr, 
ii. 328, 

Additional tables of births, burials, and marriages, at dif. 
ferent periods, in various parifhes, ii. 2326 

Ditto, in various parts of Germany, Denmark, Norway, 
Milan, &c. 14, 596. ச 

Annual mediums of regiftered burials and births in Lon- 
don, iis 344. ட் ர 

Shewing the rate of human mortality in Sweden, ii. 352. 
Shewing the rate of human mortality at Stockholm, ii. 

Bi 
Cra petite of mortality in all Sweden, with the morta- 
lity in Stockholm, ii. 374. 

General bill of chriftenings and burials in the parifh of 
Ackworth, from the parifh regifters for ten years, 1747 

௦ 1797, 11. 375. isthe 
Ditto, from 1757 to1767, 11. 375. ; 
Table of the inhabitants of Rome, from 1762 to 1771, 

5206 
ணட the weekly allowances, during incapacities of 
labour, produced by ficknefs or accidents, and the cor- 
refponding weekly contributions neceflary to entitle per- 
fons to thofe allowances, ii. 404. ள் 

Shewing the weekly allowances to perfons in old age after 
65 and 70, and the correfponding weekly contributions 
in early life neceflary to fupport thofe allowances, ii. 412. 

Shewing the weekly allowances during ficknefs and old 
age, and the correfponding weekly contributions for fup- 
porting thofe allowances, ii. 418. ட 

: Kk Shewing
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TABLES. 
Shewing the fines, or compofition money, payable at ad- 
miffion by contributors in the firft clafs who have com- 
menced their contributions at ages above 21, and who 
may prefer the payment of a fine'to an increale of weekly 
contribution, on account of the excels of their ages above 
215 Pp» 420. ; 

Shewing the fums payable at removals, to contributors 
who have begun their contributions in the feveral years of 
their age, after the 21ft, without fines, it. 426. 

Shewing the prefent value of an annuity of 1/. on a fingle 
life, according to Mr. De Moivre’s hypothelis, ii. 486. 

Shewing the value of an annuity on the joint continuance 
of two lives, according to Mr. De Moivre’s hypothetis, 

. it 489. : ai 
Taxes, annual, what, and their application, 1. 204. 
Tillage, faccefsful, but an equivocal evicunce of population, 

ii. 284. Not now increafing in Bno) ind, ii. 290. 
Towns, unfavourable to population in proportion to theis 
fize, i. 266, Great ones fubje& to. the plague, i. 301. 
Other impediments to population, i.274. Evils attend* 
ing large towns, i. 275. ‘Mean of the annual births, — 

marriages, and deaths, in feveral confiderable cities, zbid_ 
note. Reafons given in the arrets for prohibiting the 
extenfion of the city of Paris, i. 293. Annual propor- 
tion of deaths in great, and in moderate towns, 1. 296. 
Farther evidences of the difference of the duration of lite 
in, and in country parifhes, 11. 254. 263. To what caufes 
this difference is owing, ii. 265, Additional obferva- 
tions on the different duration, of life in, and in country 

villages, ii. 351, Canfes of, 11.357. 

Ve 

Vaud in Switzerland, expeations of life there, i. 262. Mire 
Moret’s memoir on the flate of population there, ii. 253. 

* Table of the probabilities of life there, ti. 259, Th. 
pernicious effetts of, engrofling farms, illuftrated by in- 
ftances im that diftriét, ii, 274, ன் 

Vienna, remarks on the probabilities, of life in that city. 
ii, 257. able of, ii, 261. 

W. 

Wales, Mr. remarks on his enquiry into the population of 
England and Wales, i. 239, mote. 243, uote. 251, 37828 
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