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(e SHALL not need to grue any
SR Reafons for writing the %ﬁ'ﬂﬂ%’fﬂg
e~ sl Treatife, or for publifbing it now

’tis wrote, becaufe the Subjell-

Matter s of a very common avd
general Concern : - Nor fball ¥ trouble you with
a long Preface, v0 give an _Account of myUn-
dertaking, or to commend my Performance.

If my Ni‘éﬂm and Calculations are vight, and
of any Service, their own Weight will and
[ball bear them out 5 and if they are wrong,
or are ufelefs, 1 bave not [o great an ?(J)piﬂfm;
of my own, or [0 little an one of other ?ﬁk 5
Underftanding, as to expett that the World
will have any Regard to what I may [ay o
recommend them. -

.. But as in writing on this Subjet 1 have
travell'd out of my proper ‘Prﬂgﬁ_[ﬁ'{m, and un-
dertaken a ‘Province which may [eem not 1o
belong tomes and in [0 doing bave encounter’d,
not vulgar L’?fﬂiﬂm only, but [ome which have
been received on the Authority of great Men ;
and fince I have carried the Matter (o far, as
to attack Rules and Computations which are
grotinded, or [uppofed to be grounded, on Ma-
thematical Operations;, I hope you will, and
I doubt viot but you will, do me the fﬂww{,j

an




iv. Tothe READER.

and yﬂﬂzﬁif the Juftice, to read, examine, and
weigh the Arguments which I brin for my
Affertions, égﬁm Jou pals any _‘}fﬂé’zmem on
toem.  When that is done, and if, on due Con-
Sideration, they have not thar Ji xght in them
which to me they [eem to bave; you will be
ar Liberty, and to be fure you will #fe the
Liberty, to withold your Affint from any No-
tions which may have been taken up and en-

Lertaind, by me or any Man elfe, without
fufficient Reafon and Foundation.

<. For the refl - If you have any other and
better Thoughts, on this Subject, than you meer
with here, you will be [0 good as to give me
Part of them; but if wot, and until fuch do
appear, you are welcome to thefe, and to my

-

Pains berein.

Your’s,

- Ottober 14,
I 136'

THE
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To Afcertain the VALUE of
Lol A 8§ F S &e,

PROPOSE toconfider here,
whether there be any, and
what is, the Rule to compute
the Value of Leafes for Terms
of Years, and for one or more
Lives ; fo far that Perfons who
have Occafion to tranfa@ thofe

Affairs, ecither to buy, cr to fell, or to rencw,

(and one or other of thefe Tranfactions almoft

daily occurs,) may know whether the Bargain

they make is an even and a fiir one, That there
fhould be 2 Want of fuch a Rule at this Time of

Day, after o many Aflairs of this Kind have

been tranfacted, may feem a lictle ftrange 3 and

yet none has been produced, or at leaft none has
fallen under my Obfervation, to which fome ma-
terial Obje&ion, as I apprehend, does not lie in
the
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the prefent State of Things: And I am not fo
tond of my own Produétions as to imagine no
Objection can or will be made to the Method I
mean to offer : Thus far only I fhall go; I will
propofe it with my Reafons to fupport it, and
hope it will appear to come nearer the Mark
than any now extant, or commonly made Ulfe
of ; and that, with fome few Additions and fuch
Alterations as may make it fuit the particular
Eftate in View, it will anfwer the Purpofes in-
tended.

‘The common Methods for computing the
Value of Leafes for Lives are, in my Judgment,
much the moft erroncous, and therefore I mean
to confider them more fpecially ; and the Me-
thod I propofe for that Purpofe, is by reducing
them to ‘T'erms for Years, and by eftimating them
as fuch. Now if this can be done within any
tolerable Degree of Probability, ’tis certain the
Value of them may be fo far known 3 for the
Value of Terms for Years may be computed to
the Exactnefs of a fingle Shilling, if neceffary,
at any given Rate of Intereft: And the Thing,
I think, “may be done as near the Truth asin a
Matter of {fo much Uncertainty can be expeed ;
and is to be done, by fuppofing fuch Leafes to
have a Duration equal to the Term to which the
given Life or Lives on an'even Chance are efti-
mated to be equal : And then the Value of them
likewife may be adjufted, and known to a reafo-
nable Degree of Probability,

But when Leafcs for Lives are converted into
Terms for Years, or may be confider’d as fuch,

there
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there feem to me fome other Circumftances to be
taken into the Account, before we can determine
the Value of them : And fince thef Circum=
ftances are fuch as do or may attend all Leafes,
whether for Lives or Years, T fhall not need to
make any Diftin@tion between fuch Leafes with
Regard to thefe ; but what I fay upon Leafes
for Years under this Head, I think is applicable,
and I mean fhould be applied, to Leafes for
Lives likewife,

It has been often, and I beljeve vety truly,
faid, that there is hardly one Caufe comes into
a Court of Equity, but has fome Circumftances
attending it, peculiar to itfelf, which make it
vary from any other : And, I think, it may as
juftly be faid that fearcely two Leafehold Eftates
in the Kingdom, whether for Lives or Years,
are in all Inftances juft fo much alike, that any
onc common Rule for eftimating the Value, ei-
ther in Purchafes or Renewals, will quadrate
with them : But that fome other Particulars, be-
fides thofe of the Referv'd and Improv’d Rent,
arc to be taken into Confideration, and yet fuch
others are rarely or very {lightly regarded.

In the North and Weft of England the Tax
on Lands is in general much eafier in Proportion
than in the South and Eaft Parts ; and even In
the fame Countrics Eftates of the fame Value in
Rent are rated in thofe Afleflments in an un-
¢qual Manner. In fome Countries the Buildings
In general are of Stone or Brick, in fome of
Timber and Lime, and in others of fomething
lefs durable; and Eftates have fome more fome

v fewer
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fewer Buildings on them, and thofe in a bettes
or worfe Condition. Now where Eftates differ
in any of thefe Circumftances, if the Difference
be to any Degree, I confefs I cannot fee any
Reafon or Equity to make ufe of a general Rule
of {o many Years Value of the improved Rent,
after deduéting the referved Rent only, eitherin
taking, buying, or renewing fuch Eftates. And
where thefe Things, as undoubtedly in fome
Cafes they muft, and in Fa& are, taken into
Confideration; I very much doubt whether it
be done in a regular and even Way,

I have before obferved that the Value of
Leafes for Years may be computed to a
great ExaClnefs, and moft certainly it may ;
but then thefe Leafes muft be firft reduced
to abfolute Annuities, by which I mean Sums
certain, clear of all Dedu&ions and Out-
goings whatfoever ; for ’tis on fuch Sappofition
only, that their Value can be exactly afcertain’d.
Befides this; I think an Allowance fhould be
made to the Tenant for afluring fuch Eftate and
the Rent from all cafual Lofles and Damages,
and alfo for his Trouble in managing and look-
ing after the Eftate, and receiving and paying
the Rent, and that thefe ought to be made in
Proportion to the improv’d Value of the Eftate.
And then, that the Surplufage or Neat-Money
arifing, after fuch Reduétion and Allowances
made, be look’d upon as the Leffee’s Eftate and
Intereft; for ’tis well known that the Proprietors
of abfolute Annuities arc free from all Engage-
ments which can poflibly make them fubject to

any
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any Dedu&ions, or to any Loffes or Charges
whatever. This Neat Produce then beig g ftated
as the Leflee’s Interoit, I propofe that the Mo.
ney laid our on a Purchafe, or Renewal of it be
reckon’d at an Tntereft of 64 per Cent, or one
per Cent. above common Interet: By which I
would not be underftood to mean that fuch Te-
nant is to make or will make 6 L. per Cent. of his
Money ; for though it thould be fo reckon’d in
Computation, yet in Fadt there will not be fo
much coming to the Tenant for his own Ufe ;

?
as I thall take Occafion to fhow under the pro-

per Head.

I am very fenfible that moft Perfons, in Tranf=
actions of this Kind, confider and allow only
the Rent referved to the Landlord ; but furely
all other Payments made by the Tenant, whe-
ther Fee-Farm, Chief, or Quit-Rent, or what-
¢ver other Denomination fuch Payments come
under, if they are certain and perpetual, and
are chargeable on and ifluing out of the Eftate,
and are not ufually and commonly difcharged by
an ordinary Tenant at Will, muft be and will be
admitted to come into the fame Clafs; and as
they are determinate Sums, and are or may be
certainly known, I apprehend there can’t well
be any Difpute about them, if they are, and
where they are, of fuch 2 Value as to deferve
Notice, -

As for thofe three Articles, viz, the Land-
Tax, Repairs, and an Allowance for Charges
and accidental Lofles, all which T haye propofed
and contend ought to be difcounted by the Lef

A 3 | for
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for, before we can truly and properly {ay the
Leflee’s Eftate is an abfolute Annuity ; about
thefe there is great Difagreement, as well in
Pradtice, I belicve, asin Theory. The Author
of a Treatife call'd, The Value of Charch and
College Leafes confider’d, who has been faid in the
common Prints to be a Dignitary or Prelate of
the Church, urges, that all thefe Burdens arc to
tie on the Tenant : And Mr. Richards,inaTract
publifhed fome few Years fince, which he calls,
The Gentlemar's Steward and Tenant of Manors
Jnftruéled, admits that a Tenant is to have Com-
penfation for the two laft, but not for the firft
Article; and I am of Opinion, and find I am
not fingular in Opinion, that the Landlord ought
to make an Allowance for every one of thefe
Articles. Before T give my Reafons for my
Opinion, I intend to confider what is alledged
for the contrary onc. The Reverend Author
tells us then, That Taxes, Repairs, and Acci-
dents, are mot peculiar to Church or College
F.ftates ; but Eftates of Inheritance are equally
fiable to the fame Inconveniencics : T add, nel-
ther are the Eftates of the Laicty, where let at
2 {mall Rent with a Fine taken, exempted from
thefe Burdens; for I mean to make no Difference
between them, unlefs any particular Argument
neceflarily leads me into it. Now I make no
Doubt but that forty Years Experience, and
more, has made moft People fenfible of this great
Truth, that Lands of Inheritance are fubject to
the Land-Tax; and I fhould be much pleafed
if I could have the Oppc}rtunit}' of concurring

with
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with this learned Writer, in ranking it among
the Inconveniencics attending Eftates in Land
which are accidental only, for at prefent it muft
be number’d among the certain ones: But lct
the Taxes and Repairs be certain or accidental
Inconveniencies, ‘I confefs I don’t fee the Con-
fequence. Owners of Lands of Inheritance, it
they let thofe Lands at the improved Rent, muit
pay the T'axes, and do Repairs, and not their
Tenants; therefore Owners of Lands of Inhe-
ritance, where they let their Lands at a fmall
annual Rent, and take a Fine inftead of and
equivalent to the reft, muft not pay the Taxes,
or do Repairs, but their Tenants muft: Where-
as, if any Inference can be drawn from this Way
of Reafoning, the Reverfe is the moft natural
and moft obvious one.

If we fhould ask the Reafon why Owners of
Lands of Inheritance, if they let thofe Lands at
the improved Rent, muft pay the Taxes; we
fhall undoubtedly be told, becaufe {uch Owners
reccive the Rents, or may take the Profits, of
fuch Eftates. For the very fame Reafon, and
on the fame Grounds, if Landlords letting at a
{mall Rent do, and o far forth as they do, re-
ceive the Rents and take the Profits of their
F.tates, though in a Manner and at 2 Time dif-
fering from that in which the Owners of Eftates
who lct at the improved Rent, receive and take
theirs, then o far and for fo much of the Rents
and Profits of their Eftates as comes to their
Hands, they muft likewife pay the Taxes ; they,
as well as the reft of the Kingdom, bcing obliged

A 4 to
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to take and hold their Eftates with fuch Burdens
as the Laws of the Land lay on them.

I obferve that this Author walks over this
Head very tenderly, and contents himfclf with
telling us he believes, where the Rent referved
is a third or a fourth Part of the improved Value,
that there a Confideration and Allowance is had
by fuch Landlords; which is a tacit Confeflion
that there is fome Equity and Reafon in the Ex-
pectation of Tenants in fome Cafes. 1 fuppole
therefore, when he tells us in general Terms,
that Tenants are unrcafonable and partial to
themfelves, if they expet to hold their Leafe-
hold Eftates free from thefe Inconveniencies, he
does not mean that there is an Argument to
prove that all "T'enants ought to be charged with
them, but fuch only as hold at a fmall Rent :
But then he is fo good to Landlords as to lcave
them a great Latitude in judging, or rather makes
. them fole Judges, what they fhall call a {mall
Rent, or what fhall be look’d upon as a reafo-
nable Confideration on a great Rent. But if
Tenants, whether holding at a great Rent or at
a fmall Rent, fhould give the fame civil Appel-
Jations to their Landlords, and call them unrea-
fonable and partial Men, if they expeét to be
exempted from thefe Burdens; would not the
Argument on their Side have juft the fame
Weight, and full as much Manncrs, as on the
other Side?

We are told farther, that thefe Charges on
Tands of Inheritance, in fome Parts of England

at leaft, make a Draw-back of 304 per Cens.
31 which



L 0

which we admit may be true; but then ’tis equally
true with Regard to Leafe-hold Eftates, ar leaft
in the fame Parts of England : The neceffary
Confequence of which is, that the Owners of
fuch Eftates, and in thofe Parts of the Kingdom,
can receive for their own Ufes no more than 7o 2
per Anmum out of an Eftate which is call’d, and
at the improved Rent is worth, 100/ per An~
num. Now though fuch Tenants, or the Perfon
whom he drefies up and introduces in a Fool’s
Coat, that he may have an Opportunity of fhew-
ing him away, do not underftand, or will not
attend to, nice Calculations ; yet, I fuppofe,
they may have Senfe enough to find out that 7ol
is not quite fo much as 100/ and that the onc
is not {o good an Intereft for the Sum of Money
fuppofed to be laid out in the Purchafe of this
Eftate, as the other is; though, perhaps, they
may not be able to difcover exaétly what Inte-
reft they have for fuch Money, for want of a
lictle of that fame which fome others are fo great
Mafters of.

And if this Author would have paid a proper
Regard to his own Affertions, or had attended
here to Caleulations, I don’t fay any nice oncs,
but one of his own, I think he would not, I am
fure he fhould not have complain’d of the Gene-
rality of the World, as unreafonable and partial
to themfelves, in expeéting to make full 6 . per
Cent. of their Money, above all Deduétions,
when they purchafe Leafe-hold Eftates : Or if
thefe Expectations in fuch Purchafers arc really
unreafonable, he, of all Men, fhould not have

given
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given them Grounds whercon to raife fuch Ex-
pectations, and yet he has done it in the ftrong-
eft Terms. |
In Page the fixth of his Treatife, having in-
form’d the Tenant, to whom he addrefles his
Lectter, that on the niceft Calculations, the Rule
for rencwing feven Years lapfed in a2 Leafe of
twenty-one Years, fuppofing the Intereft of Mo-
ney at 6 L per Cent. is near two Years and an
half’ Value ; with an Air of Infult, he asks him,
if at this Time he can put out his Money on
Land Security, and have 6 L per Cenr. for it:
And in a Line or two after tells him, if his
Landlord, on renewing his Leafe, had treated
him on that Foot, that he ought to be thankful
that his Money was laid out fecurely upon Land,
after the Ratc of 6 . per Cent, The Infinuati-
ons here, that a Perfon renewing his Leafe at the
Ratc here mention’d, would have 6 L. per Cenr.
for his Money, are exprefs’d in Terms fo ftrong,
or fo artful, that from thence, and thence only,
every Reader muft have concluded that he meant
to fay fuch a Tenant would really make 6/ pes
Cent. of his Moncy. In this Senfe he has been
underftood by fome, and muft and will be under-
ftoad by every Man, who docs not attend to his
fubfequent Declarations ; which plainly enough
fhow, that fomething elfe was his Meaning.
Immediately after, he gives us what he calls a
familiar Inftance, to fhow the great Advantages
which a Purchafer will make in laying out his
Money at the Rate of 67, per Cent. in buying
Leafe-hold Eftates. He does not indeed aflere,
. that
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that a Purchafer of fuch Eftates, in the Tnftance
and on the Terms there mention’d, makes 6 .
per Cent. of his Money ; for he ufes this wary
Expreffion, that the Parchafer values his Money
laid out at 6/ per Cent. but does not fay that he
makes 6 L per Cent. of his Money fo laid out,
But though he does not afiert, he ought to have
aflerted and proved, that fuch Parchafer makes
6 /. per Cent. of his Money, if he would have
proved any Thing pertinent to the Purpofe ;
for let the Valuation be what it will, if the ef-
fectual Produce does not anfwer the Computa-
tion, thc Manner of computing the Intereft,
where two Perfons difpofe of Money in two dif=
ferent Ways, will never thow which of the two
has the greater Intereft for his Money, or the
better Bargain. We may compute the Intereft
at 6/ per Cent. and in Fa& make but 3/ asI
fhall take Occafion, in another Place, to fhow,
that a Purchafer, in the Inftance here given, will
make no more, if thefe inconvenient Draw-backs,
the Land-"Tax, Repairs, and cafual Loffes and
Charges, are to come out of his Eftate ; and we
may compute the Intereft at §7 and in Falt
make 4/ or 3/ 105 and then there can be no
Queftion who has the larger Intereft for his Mo~
ncy, and the moft advantagious Bargain.

And in this Cafe, if it were not neceffary to
aflert and prove that fuch a Purchafer would
make 67 per Cent. of his Money ; yet I think
the Author, out of Regard to the fuppofed Tg-
norance of his Leafe-hold Tenant, to whom he
is giving Advice, ought to have been more ex-

plicit:
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plicit: For we know all Men will not attend o
nice Calculations, and perhaps all Men do not
underftand Expreflions fo well guarded. In
Fact, foit comes out; for there is a learned
Land Surveyor, who fays, that a Purchafer of
Leafe-hold Eftates on the Terms mention’d by
this Reverend Author makes 7 Z per Cent. of his
Money, and if he makes 7/ to be fure he makes
6 /. and cites this Inftance as a Proof and De-
monftration of it.

Since we have mention’d this Inftance, and it
is brought to induce Perfons to become Pur-
chafers of Leafes, and to prevail on Tenants of
fuch Eftates to pay their Fines with a fiee and a
liberal Hand ; and if an advanced Fine is paid,
poffibly it may be no great Matter whether
Taxes, Repairs, and other Charges on the
Efate, are or are not taken into the Confidera-
tion: And fince the Author telis us s a plain
and familiar Inftance and a2 Demonftration fuited
to every Man’s Capacity, and the Writer juit
mention’'d, I fuppefe, that he might not be
dcem’d to want common Capacity, very readily
gives his Affent to it, as he does to whatever
the other advances, though never o extravagant ;
and another, and a third Writer, quote it as a
ruled Cafe that is to govern every Thing to be
offer’d on this Subjeét; let us fec what this Ine
ftance 1s. and what mighty Matters it proves,

‘The Reverend Author afferts, that ’tis better
Husbandry to buy Leafes at twelve Years Value,
and to renew from feven Years to feven Years,
after the Rate of two Years and an half Value,

OF
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or thercabouts, than to give twenty or twenty
one Ycars Valae for Lands of Inheritance ; and
to prove the Affertion gives this Cafe.

The Leafe-hold to be purchafed, he fuppofes
to be 100 per Aunnum, befides the referved
Rent: That if a Man gives 12004 for this
Eftate, he gives 800/ or goo 4 lefs than he muft
give for an Eftate in Fee, and confequently that
he has 8co /. at leaft to improve ; though he has
the fame Tncome as if he had laid out 2000 /. in
Lands of Inheritance. And as for the Scol.
Surplus Money, this, at the End of feven Years
produces 280 4 at g/ per Cent. Simple Intereit ;
that if’ the Landlord fhould take 250/ which
i1s two Years Value and an half, for a Renewal,
fuch Tenant would be a Gainer 30/, befides the
Improvement he might make of his Intereft;
and that if the Landlord take only one Year’s
Value, as Churches and Colleges now do, the
Fine would be lefs by 1502 (it fhould be faid
180/.) than the Simple Intereft of the 800/ 3
the T'enant confequently is a Gainer to that
Value.

This Inftance, though it may feem a familiar
one, will never be admitted to be a fair one, be-
caufe the Comparifon ought not to have been
framed between 2000 Z laid out in Lands of In-
heritance of one Side, and on the other Side,
12c0/ laid out on Leafe-hold Lands, and Sco /.
referved at Interet, but the whole 2000/, on both
Sides fhould have been fuppofed to have been
vefted in Lands 5 and if ’tis good Husbandry to
lay out Moncy on Leafes, thc more Money is

~uis laid
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laid out in thofe Eftates, fo much the greater
Advantage will be reap’d from thence. But the
Author, I fuppofe, ftated his Cafe in this Man-
mer, that his Leafe-hold Tenant might be fure
of a Fund or Payment of his Fine at the Fnd
of feven Years; and that being a provident
Care for the Landlord as well as the "T'enant,
the Cafe fhall ¢’en ftand as here put.

But this Cafe, even as ’tis ftated, is fo far
from being a Demonftration, that the Leafe-hold
Purchafer has the Advantage of the Fee Simple
Purchafer, that it proves juft nothing at all; be-
caufe it afferts, or takes for granted, that the
Owner of the Leafe-hold Eftate has the fame
Income out of his purchafed Lands, as the
Owner of the Fee-Simple has out of his; which,
in Fad; is not true, and the very Cafe fuppofes
it not to be true. The Cafe fuppofes, and if it
did not fuppofe it, there neceffarily muft be 2
Rent referved ; now for this referved Rent the
Land-Tax muft be paid ; for this a proportion-.
able Allowance for Repairs, and other Qut-
goings, muft be made; and confequently the
Income of one muft be lefs than that of the
other, juft fo much as thefe Charges on the re-
ferved Rent amount to. I obferve, the Author
is {o wary as not to mention what the referved
Rent might be: And if we fuppofe it to be
equal to a third or a feurth Part of the improved
Rent, the Deduétions on thofe Heads will con-
fiderably abate {uch Tenant’s Income: Bur be
it more, or be it lefs, fomething it neceflarily
muft be, and the very Cafe is fo put; and there~

: fore
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fore the Demonftration, let it be fuited to whofe
Capacity it will, fails, and comes to nothing,
This Reverend Author having aflured us,
that this is a plain and familiar Inftance ; tho’
as plain as it 1s, we fce fome Perfons have made
a Shift not to underftand it, or to underftand it
to prove fomething which it does not, nor, I
fuppofe, was ever intended to prove: I beg
Leave to make Ufe of it to fhow, as I think I
can do, I will not fay to a Demonttration, but
to fome Degree of Probability, that a Purchafer
of a Leafe-hold will have a much worfc Bargain
than he that purchafes 2 Fee-Simple, on the
"Terms here propofed. 'We will fuppofe then,
that onc Perfon purchafed a Fee-Simple of the
Value of 100/, perr Aunuin, about the Year 1718,
the Time when this Treatife was firft publithed ;
and becaufe I am defirous that he fhould have a
well-condition’d Eftate, I will fuppofe that he
gave for it twenty onc Years Value, and that
another Perfon about the fame Time, being well
inftructed from this Inftance how to buy Bar-
gains, purchafed a Leafe-hold of the fame an-
nual Value, over and above the referved Rent,
and gave for it twelve Years Value 5 and I will
{fuppole this Eftate too to be a well-condition’d
one, and fo I am fure I ought, and I will ftate
the referved Rent annually payable out of it at
no morc than ten Groats, if the Author will af=
fure me any fuch is to*be found in the King-
dom ; and that this laft Perfon difpofed of gco/
which is the Sum that the Leafe-hold Eftate

coft lefs than the Fee-Simple did, in Public, or
any
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any other Securities, juft as he fhall thiok fit to
direé : Let us fee then how the prefent Cafe of
thefe two Purchafers ftands, and examine whe-
ther now, in 1736, they are the fame ; or whe-
ther; and how far, they differ, and on which
Side the Advantage, if any, lics.

I have ftated the Rent payable out of this
Leafe-hold Eftate fo low, that the Income of
both Eftates, arifing from the meer Rents, muit
be admitted to have been the fame, within a
Trifle, ever fince the fuppofed Purchafe ; but
‘tis not neceflary to admit that the Owner of the
Fee-Simple Land has all this Time made no Ad-
vantage by breaking up Meadow, or Pafturc-
Land, by cutting Timber, or by fome cafual or
accidental Profits arifing from his Lands, fuch
Advantage as the Owner of the Leafe-hold has
no Right or Power to meddle with, But not
to infift on this; though I muft obferve, if no
fuch cafval Profit has been made; the Eftate is
become fo much the more valuable to the pre-
fent, or any future Owner: Here I put the whole
Difference on that fingle Point, the Rife of the
Value of Lands, in the Purchafe, within this
Compals of Time,

On this Head, I do not think I make an over
Eftimate, when I compute the Value of the
Fee-Simple Lands, I mean the Inheritance, at
soo /. that 1s at five Years Purchafe, more than
feventeen or eighteen Years ago; and I am fure
I make a fair Allowance if I compute the Value
of the Leafe-hold Lands, I mean to be fold, at
120/, that is, at one Year and near a Quarter’s

Purchafe,
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Purchafe, more than in 1718 : For the Fall of
the Intereft of Money from 5/ to 4/ does not
make a Rife of full ‘one Year and a Quarter’s
Value in a Term for twenty one Years, though
it makes a Rife of five Years Value in Lands of
Inheritance. This Computation, which is a
fair and a plain one, and, I believe, fuited to
every Man’s Capacity, leaves a manifeft Diffe-
rence of 380 /4 clear Gain, on the Side of the
Owner of Fee-Simple Land ; and when, and
where, and out of what the Owner of Leafe-
hold Land can make up this Difference, I be-
lieve, muft be left to his learned Advocate, for
Iam fure the Tenant can’t make it up out of
this his Eftate.

As far the goo /. fuppofed to be retain’d in
fuch Purchafer’s Hands, or at leaft not invefted
in Land, and the Intereft arifing upon it ; the
Author, or his Tenant, may difpofe of it juft
as they in their great Wifdorm fhall think conve-
nient. They are at Liberty to employ it in re-
newing the Leafe at feven Years End, at any
Rate they fhall fis, or let it alone ; they fhall
put out the whole, or any Pare of it, at Intereft
at 5/.orat 10/, per Cent. and accumulate Inte-
ret upon Intereft, if they can; and they fhall
fuppofe it, at feven Years End, to be 20007 or
at twenty one Years, to be 20,000/ juft as they
pleafe: And yet, if all thefe fine Things were
really fomething more than meer Speculation,
they are nothing to the Purpofe ; for the Quefti-
on is only abour the Prod uce of Money laid out
In the Purchafe of Lands of II]hCJ‘it:'IIlCC, or

B Leafe-
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f.cafe-hold Lands, and not about the Produce
of Money which is not invéfted in Lands, but
put out at Intereft: And this, 1 think, plainly
juttifies my former Obfervation, that the Au-
thot’s Comparifon in the firft Inftance was not
rightly inftituted.

‘And fince this Author fo frequently puts us
in Mind of the Probability of the Decreafe in
the Intereft of Money, and fo firongly inculcates
the Neceflity of having Regard to the Price
paid on the Parchafe of Fee-Simple Lands ;

after {fo much Provocation, I muft do him the
Juftice to take fome farther Notice of it. 1
have already obferved what Influence fuch De-
creafe has on the Value of a Fee-Simple, and
on a Leafe-hold Eftate in a Parchafe; wiz. that
2 Fall from 5/ to 41 per Cent. inhances the
Price of one full five Years, and the Price of
the other only one Year and ncar a Quarter, that
is, it advances onc from twenty to twenty five
Years, and the other from twelve and three
Quarters, and fomething over, to fourteen Years
Value. To which I add farther, that if the
Fall of Intereft be from 47 to 34 the Rife of
Lands of Inheritance is to thirty three Years
and cight Months Value, and the Rife of a
"TCerm for twenty one Years to fifteen Years one
Quarter ; and if the Fall be to two and a Half,
the Rife, in one Cafe, is to forty Years Value,
and in the other to fixteen Y.ears and one Eighth,
If this were purfued farther, and Money fup-
pofed to be fo low as one per Cent. 1 believe,
though I have not computed it as I have done
in
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in the other Inflances, that it would come out,
that a Leafc for twenty one Years would not be
worth twenty Years Value, and confequently
the fuppofed Leafe-hold Eftate not worth 2000/
when ’tis plain and obvious to every Man’s Un-
derftanding, that the fuppofed Fee-Simple
Eftate would be worth an Hundred Years
Value, that is, 10,000/ I am furprized there-
fore, that any Perfon, who had the Decreafe of
Intereft profefiedly in his View, and fuppofed
the Thing might probably foon take Effet, and
the Event has thown the Juftnefs of the Thought,
could conceive it to be better Husbandry to lay
out Money in Leafe-hold Eftates at twelve Years
Value, than in Fee-Simple at twenty or twenty
one : And to urge this View and fuch Suppofi-
tion, which he frequently does, as an Argument
to prove it, is abfurd and ridiculous.

I have taken the more Notice of the different
Influence which the Variation of Intercft has on
the Value in the Purchafe of the one Kind of
F.tates, from what it has in the other; becaufe
I believe many Perfons are apt to imagine, that
on a Decreafe of Intereft the Value rifes in the
fame Proportion in the onc as in the other
Eftate; whichthe Inftances I have already given
fhow manifeftly to be a falfe Notion. And if
we look back and examine what Influence the
Decreafe already incurr’d has had on thefe dif-
ferent Eftates, we fhall fee the Falfity of the
Notion, perhaps, ftill more clearly. When
Money was at 10/ per Cent. Lands of Inheri-
tancc were worth ten Years Value, and now :hr}t

B 2 1T
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it is at 5 per Cent. the Worth is twenty Years
Value; at the one Time the Value of a2 Term
for twenty one Years was about cight Years and
an Half; and now ’tis about twelve and three
Quarters, thatis, in one Cafe the Increafe in
Value is fully double, and in the other one Half,
or theteabouts.

Since then the Decreafe of Intereft has an In-
fluence on ithe Value of both thefe Sorts of
Eftates, and where the Decreafe is from 57 to
4/ the Increafe in Value will be in fuch a Pro-
porticn, that in an Eftate of 1002 per Aunum,
the Rife, if it be a Fee-Simple Eftate, will be
500/ “and if it be a Leafe-hold 120/ only;
and by the common Tables for Annuities this
appears plainly to be the Cafe: It may be
asked, What is become of, and who has the
Advantage of, the remaining Sum, viz, 3807 ¢
This is certain ; if an Eftate in Fee-Simple,
which is let at the improved Rent, is advanced
in Value 500/ by fuch Variation of Interefts;
an BEftate in Fee-Simple, which is let on Leafe
at a fmall Rent, muft be advanced in Valuec the
like Sum one Way or other, where we fuppofe,
as we do here, that the real Value and other
Circumftances of both Eftates are the fame, the
Rent referved only excepted, ' In the Cafe then
where a "T'erm for Years is exifting at a fmall
Rent, the Term and Reverfion may be and are
confidered as feparate Eftates, and as fuch may
have a diftinét Valuation fet upon them; and
the Value of the Term and Reverfion put to-
gether, is cne and the fame as the Value of the

Fee-
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Fee-Simple entite, To the Queftion then,
What is become of this 380/ and who has the
Advantage of it? The Anfwer 15, That it ac-
crucs to the Reverfionary Part of the Eftare,
and belongs to the Landlord, But then with
Regard to Church-Men ang Celleges, whom
this Author had chiefly in View, this Circum-
ftance is of no Service 5 for the Advance in Va-
lac of this Part of the Egate will create no Ad-
vantage cither to Landlord or Tenant 3 for it
cannot be fold, mortgaged, or run into, any
farther than by filling up the ufual and ancient
Term, or the caftomary Lives ; nor, if the
Leafes were fuffer'd to expire, can the annual
Rent be raifed meerly upon this Account - So
that the whole Advantage coming to the one or
the other; or both, from this Advance in the
Value of the whole Eftate, muft arife folely
from, and is confined to the Term, for the one
cannot fell, or the other buy, more than the ufyal
and accuftomed Term,

It may, perhaps, be more material to have an
Anfwer to another Queftion which may be ask’d,
viz. Who is to have and will have the Benefie
of the advanced Value in the Term here {up-
pofed, T mean the 110 /.2 1 doubt the Reve-
rend Author will find 2 Difficulty in anfwering
this Quettion in fuch a Manner as fhall be cone
fiftent both with the Adviee to his Tenant, and
with his Reafoning on Behalf of Landlords, If
he admits that the Tenane is to have the Ad-
vantage of this Rife, he directly contradicts his
ewn Principles 3 for this greater Value of the

B3 Term,
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Term, unlefs there be a greater Rent, which is out
of the Queftion here, is the fole Foundation on
which Landlords can raife any Right or Pretence to
advance their Fines,and his Arguments tend all to
this Purpofe, Nay, this is not only {o far true, but
even this lower Intereft, which produces this pro-
portionably greater Value, is the very Rule which
he gives and urges to be the Rule by which the
Quantity of fuch advanced Fine muft be adjufted.

If the Author leaves his Tenant to make the
beft of his Bargain, and infifts, as I doubt not
but he will, that this Advance in the Valuc of
the Term belongs to the Landlord ; and it muft
belong to him, or be can receive none from this
Change of Circumftances; and if he claims and
takes this as a Perquifite appertaining to his In-
tereft, as he has Power to do on fubfequent Re-
newals, then the Tenant can have none at all :
For we are fpeaking here folely of the Advan-
tage arifing on the Term, and ’tis impoffible
both the one and the other fhould have one and
the fame Thing ; fo that we fhall be at a Lofs
{0 find out the Wholcfomenefs or Difinterefted-
nefs of the Advice here given.

A Tenant indeed, who purchafed when the
higher Rate of Intereft prevail’d, and confe-
quently bought at the lower Price, if he.takes
Time by the Fore-lock, and mects with an un~-
wary Purchaler, may {1 as foon as the lower
Rate of Intereft takes Place, and by that Means
will have the Advantage of the Advance in the
Value of the Term; but if he mifles his Oppor-
tunity, and waits a Renewal, the Landlotd,
o according
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according to this Doétrine, has a Right, and
pollibly may advance his Fine, and then the
imaginary great Bargain amounts to juft nothing,

This then being the Cafe, that the whole Ad-
vantage arifing by the Increafe of the Value on
Purchafes accrues to the Purchafer of Lands of In-
heritance 3 and little more than one fifth Part of
{uch Increafe comes to the Purchafer of Leafe-
hold Lands, and even this little will be coming to
him only on a Suppofition that he makes the beft
of his Bargain that he can poffibly make; thar is, if
he difpofes of his Eftate, and has the good For-
tune to do it at the right Juné&tyre of Time, or,
upon keeping his Eftate, if his Landlord is fo
good to him as to renew at the old Finc : If this
be the true State of the Cafe, I fuppofc Perfons
will not be much at a Lofs to find out where to

-difpofe of their Money with the beft Husband-
ry, if they are minded to veft it in Lands.

I intend to confider elfewhere, whether a
Landlord has, and how far he has, a juft Pre-
tence to raife his Fine on the Decreafe of Inte-
reft of Money ; or, which is the fame Thing,
on the Increafe of the Value of a Term of
Years. Here I have been ftating only the Dif-
ference between purchafing the one Eftate and
the other, on a Suppofition of fuch a Decreafe
And on the Comparifon I thiok it appears very
plainly, that in the one Cafe there is a very
great Advance ; and that the Right to it, the
whole of it, is indifputably with one Party ;
and in the other Cafe, that the Advance, com-
paratively, is very inconfiderable, and that the

B4 Righg
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Right to it is at leaft very precarious with the
other Party, fince it depends on the good For-
tune of the Proprictor, or the Good-nature of
his Superior, of whom he holds it.

Hitherto we ha.'r.re been only difcufling that
Pomt, which of two Purchafers of an Eftate of
thefe different Tenures will have the better Bar-
gain, on a Suppoﬁtmn that both of them buy
with a View to part with, or in Fa& do part
with, their Eftates foon aﬁcr their Puyrchafe ;
and upon the whole, I think it abundantly ap-
parent on which Side the Advantage lics, and
that it lies on the Side of a Purchafer of Fee-
S1mp1c: Lands to a great Degree, if look’d on
in this View. Let us' go on now to examine
how this Matter will ftand, if we fuppofe both
Parties to keep their refpe@ive Eftates, and to
cmplr:::y the Rentsand Profits of them to fuch
Ufes in Life as thﬂ}’ have Oceafion for.

This Author, in ﬁatmg his Cafe, kept a Re-
ferve of 800/ 'or 9oo/ in Hand, in Order to
provide, as T ﬂlppc:nild for the Payment of the
Fine for rencwing at the End of feven Years.
In that Refpe@ he ftates his Cafe very judici-
oufly, becaufe he might think, poflibly he mighe
knon that fuch Tenants frequcnt]y delay 1"1}
ment c:-f' their Fine, or wrangle and quarrel about
the Quantlty of it more for that they have not
the Money ready to pay the Fine, ‘than that
they have any’ juft and reafondble Obje@ion to
make to ity and that when Paymﬂnt can be no
longer &uﬂ:d off, the Debate ends in a Mort-
gagc Gf the Eftate, this ’\f[c:rrgagc centmucu

"till
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’till another Rencwal comes, and then an addi-
tional Mortgage is made, and fo, toties quoties,
’till feveral Renewals have eat out the Principal.
To prevent this Mifchief, which but too fre~
quently happens upon thefe Sorts of Eftates, I
muft agree that the Provifion here made is 2
very proper and a prudent one; But then I
doubt it will be enumerated among the Incon-
veniencies which attend thefe Eftates ; and we
arc to feck the Remedy for it out of fomething
which does not arife from the Eftate itfelf

In another Refpe@, and which is the only
one that fhould have been here regarded, that
15, whether it would be Prudence to lay out
Money on fuch Eftates, it muft have been better
to have fuppofed the whole Sum laid out in a
Purchafe; becaufe, ia Point of Computation at
leaft, fuch a Purchafer muft have had the Ad-
vantage, juft as much as Moncy at 6 . per Cent.
if it were really to be had, will produce a bet-
ter Income than the fame Sum at 5/ per Cent,
and as a larger Eftate, when fold, will yicld a
greater Gain in Proportion than the lefs Eftate,
on a Suppofition of a Rife in the Value.
. But what if this 8oo .. or goo /. which is fo
providently retain’d in Hand as a Fund to raife
the Fines on Renewals, and out of which fuch
vaft Mountains of Gold are to be raifed, thould
be fhort enough to anfwer the firft Purpofe, viz.
to raife the Fine? The Intereft of Money,
fince the Year 1718, has fallen, though not by
Law, yetin Fa& and in Pradtice, fo that this
Frincipal referved and put out at Intereft, fup-

pofing
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pofing it to be 9ool in feven Years Time, at
4 1. per Cent. will produce no more than 252/
at Simple Intereft; and if the Tenant was fo
wary and fo happy as to accumulate Inte-
reft, and he muft have a great Share of’ Sagaciry
and good Fortune too that can do it, yet the
Produce would not be 300/ Now if twere
right, in 1718, for a Landlord to take, and
prudent in a Tenant to give, two Years and an
half Value, that is 250 /. for a Renewal of this
Eftate ; then, in 1736, it would be Juftice in
the Landlord to demand, and Prudence in the
Tenant to pay, near three Years Value, that is,
near 300 A for fuch Renewal, To which if we
add the Charges of Journcys, Attendances,
Fees, &9¢c. to buy this Bargain at firft ; and the
Pleafurc of repcat:ng it once in feven Years for
ever ; the Upfhot is, that this mighty Fund,
out of which fuch vaft Savings were to be made,
out of which fuch Heaps of Riches were to bl:
amafs’d, and a Fortune and Family to be raifed,
is barcly fufficient to bear its own Charges.

But if this Fund were more than fufficient to
anfwer the Purpofe of raifing the Fines, and
fhould even produce a Surplus, as it will do on
a Suppofition that an Intereft of §/ per Cent. is
made of it, yct this Author does not fee, or if
he does, fome of his auxiliary Writers do not
fce, tbat the Intereft of this Money, or fo much
of it as is applicd for Payment of the Fines, s
funk and eatirely loft to the Owner ; fo that
the Pre rictor of this Leafc-hold Eftate, who

has Iatd out 12007 in the Purchafe of it, and
has
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has placed out 8co /. at Intereft, has only vo /.
per Aunum in the whole, as the Income of his
2000/, that is no more than-3 /. 105, per Cenrt.
for his Moncy. I fay, the whole of the Income
is no more than 704 per Aunum, for the Inte-
reft arifing from the Money, or the greateft
Part, muft be applied to the Payment of the
Fine, and out of the 100/, per Annum in Land
arc to be deducted the Taxes onit, the Repairs,
and accidental Loffes, which this Author ftates
at 30 /. per Cent. and when thefe are deduéted,
as he contends they ought to be, the Neat Mo-
ney left is only 70/ The Income arifing from
the Lands of Inheritance being fuppofed to be
the fame, and in the prefent State of Things,
the Surplufage coming from the Money at Inte-
reft being an inconfiderable Sum, and if Things
were to remain on the fame Foot that they now
do ; yet I do not think, nor do I believe the
moft fond Admirer of thefe Eftates can think,
that this Circumftance only, viz. the Identity of
Income arifing from both Eftates fets the two
Owners in a Condition equally good.

But admitting it does fo, if Intereft of Money
fhould fall, which this Author fuppofed very
probable, and fince the Publication of his Trea-
tife in Pra&ice it has fallen; the neceffary Con-
fequence of fuch Fall is, that the Income arifing
from the Money will fink, and at the fame
Time, and for the fame Reafon, the Fine will
be raifed on Renewals ; and all the while the
Rents of the Lands of Inheritance and of the
Leafe-hold will continue the fame ; fo that the

Income
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Income of one probably may, is fubjet at lcaft
to, be diminith’d, when the other js liable to no
fuch Contingency. And if we ftate this Cafe
fairly, and as it ought to have been ftated, and
put both Perfons on an equal Foot, we muft
fuppofe the Purchafer of Lands of Inheritance
to lay out only 1200/ in the Purchafe of {fuch
Lands, and to place out 8007 at Interet. If
wedo fo, the Lands purchafed will be about 6o/,
per Aunum 5 and if we allow for the Land-Tax,
Repairs, and accidental Lofles, after the Rate
of 30 per Cent. the Rent Neat will be 424
the Intereft of the 800 7. will be 40 /. and both to=
gether will be 82 2. which is a better Income
than the Leflee-Tenant will fee from his Land
and Money, unlefs his Landlord be more kind
to him in his Fine than fome Writers are willing
to allow he fhould. .

After all, when the Debate is, What Advane
tages are to be made by purchafing Leafe-hold
Eftates, ’tis nothing to the Purpofe to examine
what another and a different Eftate will produce,
or whether a certajn Sum of Money, not laid
out in Land, but put out at Intereft, will make
fuch a Return as fhall be fufficient to fatisty this
or that, or any other Demand 5 fince the fole
Queftion here is, What is the natural and genu~
inc Product of this Eftate in particular? If the
Tenant has an Opportunity, by artificial Aids
drawn from another Eftate, to help himfelf fo
far as that the Bargain fhall not be an ill one,
and, farther than that, this Contrivance will not
carry him, yet this is only an accidental Relief

and
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and does not arife from the Eftate itfelf And
when we confider the Eftate naked as it is, and
ftripp’d of this foreign Affiftance ; if we thould
admit that it might be purchafed at a Rate where
Interctt is compated at 6 4. per Gent. and a Fee-
Simple where ’tis computed at 57, only ;3 and
though we fhould fuppofe that the Land-Tax,
Repairs, and accidental Lofes, were not to be
placed to the Termer’s Account 5 yet even up-
on thefe Terms, T am'not of Opinion that the
Prudence and good Husbandry is on the Side
on which this Author has put it. In Theory
and meer Computation it muft be with him, be-
caufe, paft ail Peradventure, ’tis better to have
61. per Cent. if ’tis to be had, than to have 5k
whether it be for Expence or for Increafe, if
there were nothing to be regarded but meerly
the Income ; nay, and if the meer Income is
confider’d, Idoubt, in Pratice and in the Event,
cven this will not, and in Fa& rarcly does, an-
fwer fuch Expeétations,

The Owner of a Fee-Simple has a fix’d per-
manent Eftate ; his Property is an entire Thing,
lies together, and is ready to his Hand ; and
being vefted in Terrd Firma, is f ubject to no Ha-
zards, Accidents, or Contingencies, none I
mean bat what a Leafe-hold Property is cqually
liable to: For I have no Regard to the Infinu-
ation, thata Tenant by Leafe has an indifputable
Title to his Eftate, fince there are many more
Suits between Landlord and Tenane, cither
about the Eftate granted, or the Terms on
which 'tis granted, than there are between the

Buyers
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Buyers and Sellers of Lands of Inheritance.
But where and whence is the Tenant by Leafe
to have his Principal, or his Fine, if he has the
Favour to renew ?  He is to have it by faving
the Surplufles of the Rents of his Eftate as they
arifc Yearly or Half-Yearly, by putting fuch
Surplufies out at Intereft, and accumulating In-
tereft. But if’ his Under-Tenants, or any of
them, omit making regular Payments of their
Rents at the Day 5 if he himfelf mifics an Op-
portunity once only during the whole Term in-
ftantly to difpofe of his great Surpluffes, and
the Intereft of fuch Surpluffes ; if in any Part
of the Time he takes but one bad Security, nay,
if a Sccurity be only fo far bad as. not to make
punctual Payment of his Intereft; or if the In-
tereft of Money tfhould decreafe within the
‘T'ime : If any of thefe Contingencies happen,
the Principal, or the annual Income, muft {6 far
fall thort.

Now if this Author will fhow me one Leafe-
hold Tenant who ever efcaped all thefe Incon-
veniencies, which are not only poffible but pro-
bable ; I may fafely engage to produce him an
Hundred, who, inftead of accumulating Inte-
reft, putting out their Surpluffes at Simple In-
tereft, or even of faving thofe Surpluffcs, have
mortgaged their Eftates to raife Money for their
Fines on a Renewal. Therefore, however ex-
at and regular this Scheme may be in Numbers
and Figures, however fine and well it may look
in Notion ; yct we are to confider whether it
can, or how far it can, be reduced into Practice,

and
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and what ufually and commonly is the Event of
fuch Undertakings : And we are likewife to take
Mankind to be fuch as by Experience and in
common Life we find them to be, and not that
all Leafe-holders are as provident, and as dex-
trous, Rebus agundis, as this Gentleman himfelf
may be, or as he would have us fuppofe all fuch
Tenants to be.

But then, in ftating the Produce of this
Leafc-hold, if we charge the Land-Tax, Re-
pairs, and accidental Lofies on the Tenant, we
have already feen that the clear Income from the
Land and Money together is no more, or very
little more, than 70/. per Annum, or about 3.
tos. per Cent, which I can hardly perfwade my-
ielf any one will think to be a fufficient Produce
for Money {o laid out. Nay, eventhis 3/ 105,
per Cent. arifes by calling in the Afliftance of the
Money not laid out in Land ; and if that be left
out of the Cafe, as in all Reafon it ought to be,
it being an Aid entirely foreign to the Eftate,
we fhall fee prefently, that the Neat Income
arifing from the Efate folely will not be fo
much as after the Rate of 37 per Cent. for the
Money laid out in the Purchafe.

I would firft take Notice, that Mr. Richards,
whom I have mention’d before, admits that
fuch a Tenant is entitled to a Compenfation, in
fome Way or other, for Repairs, and other
Out-goinge, whether certain or cafual ; but he
excepts the Land-Tax, for a Reafon peculiar to
himfelf, wiz, becaufe, as he fays, Moncy is
chargeable to the Affeflments on Land. That

Money
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Money is by A& of Parliament made liable t&
the Aid on Land is undoubtedly truc; but ’is
as notorioafly true that it very feldom or ever is
fo charged : And when it becomes the common
Pradtice to aflefs it, that there may be Time
enough to debate that Point, However, I cons
cur in Opinion with this Gentleman, that thefe
Eftates are to be look’d upon and treated rather
as Money than Land; but it will be very hard
on one Side to tax them becaufe they are Land,
and on the other Side becaufe they are Money,
for that will be placing the poor Tenant between
the Hammer and the Anvil, and then he is fure
to be crufh’d to nothing.

But I fay, in whichfoever Light we look up-
on the Leflec’s Intereft, it ought to be exem-
pted from all thefe Burdens; and to prove it, ar-
guc thus, Whenever a Perfon takes a Leafe for
a Term of Years, or purchafes onc alread y
granted, he muft have this in his View, viz. out
cf the Rents and Profits of this Eftate, to take
{o much yearly for his own Ufe as amounts to
the Interett of the Money he lays out, com-
puting it at fuch a Rate as he is contented to
take, or might elfewhere have had for fuch
Meney ; and with the Overplus of fuch Rents
and Profits to re-imburfe the Principal during
the ‘Term, or to raife Money for a Fine to re-
ncw. Suppofing then, that the Rate of Iate-
reft on which he buys be ftated at 6 7. and I
think in all thefe Cafes it ought to' be fo ftated,
that is at one per Cent. higher than common In-
tereft, and under another Head fhall give my

Reafons
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Reafons for it, the Perfon may give for a Term
of twenty onc Years is 11 Years 2 Value, ag
may be fcen in the common Tables, Now tho’
fuch Purchafer makes his Computation at 6 /. per
Cent. and though he fhould receive the whole of
the ftated Income in neat Money ; yet, in Faé,
he will have little more than five and a Half for
his own Ufe, as I fhall take Occafion to fhow
clfewhere.  But if he muit go further, and out
of the Rents and Profits of this Eftate muft dif-
count Taxes, Repairs, and accidental Lofes,
which this Author has afferted, and I have ad-
mitted, may amount to 30/ per Cent. on the full
or improved Rent ; fure T am, that fuch a Pur-
chafer muft fic down contented with lefs than
37 per Cent. as the Intereft of his Money to be
applied to his @wn Ufe, or his Principal at the
End of the Term, or his Finc to renew, will
come thort, '

The Calculations, in common Ufe, for the
Value of fuch Eftates on the original Purchafe,
or on the Renewal of them, let them be framed
or approved by Sir Ifaac Newton, or the moft
cxact Calculator in the Univerfe, are not appli=
cable to thefe Eftates, unlefs or until they are
reduced to abfolute Annuities; for the Truth
and Juftnefs of thefe Computations depend on
that Point, that the Eftates are clear of all De-
ductions: And to make Ufe of one and the fame
Rule to adjuft the Value of Interefts fubjed to
Draw-backs, and of Interefts fubject to no Draw-
backs, is abfurd, to fay no worfe. And then to
be told, as we are by one with a grave Face,

C how
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how we may difpofc of Money where’tis valued at
6 /. per Cent. Intereft, that is,in Purchafes of Leafes;
and afterwards to be told by him, as we are almoft
in the fame Breath, that the Owners are unreafon-
able and partial Wretches if they expect to make
6 1, per Cent.of their Money,over and above L'axes,
Repairs, and other accidental Lofles ; that is, if
they expedt to make 3/ per Cent. of their Money ;
for, in Fad, they will not make fo much, if thefe
Deduétions are made out of their Eftates: "This
is to fuppofe that the Generality of Mankind, at
leaft one largePart of "em,want common Senfe ; and
+that the Author had aRight to impofe on them.
1 have afferted, if thefc Incumbrances are to
be charged on a Tenant, even fuppofing him to
have purchafed where Intereft is computed at
6 1. per Cent. that he will not be able to make fo
much as 3/ per Cent. of his Purchafe-Money for
his own Ufe ; and to prove it, fhall make Ulfe
of the Inftance before mention’d, and, when ap-
plied to my Purpofe, I hope it willappear as plain

and as familiar as when applied to {ome others.
We will fuppofe then, the Eftate to be taken,
or to be purchafed, is 100/ per Annum, over
and above the Rent referved, and that ic is to
continue for twenty one Years; and then, if
Intereft be computed at 6L per Cent. the Price
to be paid for it, if we ftate it at the exact Sum,
is 1176 7. Now if this 100 per Annum, {up=
pofed to be the Tenant’s Annuity, were a neat
Income, frce from all Reprizes, I agree that
‘fuch Tenant will make about five and a Half
per Cent, of his Money, and fomething over ; but
what
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what Intereft will he make, if the Dedu®ions in
Controverfy are made out of his Eftate? For
there is but fmall Comfort in valuing his Money
at 6 /. per Cent. in the Purchafe, if in the Event
it does not produce half the Sum.

We have fuppofed thefe Deduétions, in com-
mon Cafes, and in common Years, may amount
to 304 per Cent.; and fince we have grounded
our Suppofition on a very great Authority, and
find it confirm’d by much Experience, I appre-
hend this will not be controverted. If the Rent
referved on the Leafe of this Eftate be only 10/
per Aupum, then the Value at the improved
Rent will be 110/ per Aunum, and the De-
ductions out of this 1107 if made after the
Rate of 304 per Cent. will be 334 per Annum.
In this Cafe a Fund muft be provided out of the
Eftate for re-imburfing the Principal by the Ex=
piration of the Term for twenty one Years ; and
this Fund, I fay, muft be 33/ per Annum, for a
lefs annual Sum, though computed at Compound
Intereft, and at 57 per Cent. will not produce
1176 1. in twenty one Years Time. Now when
thefe three Sums, 10/ 337 and 332 making
all together 76 /. are deducted out of the im-
proved Rent 1104 per Aunum, there remains to
the Tenant for his Intereft no more than the
Sum of 347 per Awnum, which is not 3/ per
Cent. for his Principal Money of 1176/

This Inftance, I think,.is fuited to the Ca-
pacity of every Man, at leaft to the Capacity of
cvery one who has common Underftanding in

Numbers and Figures; and evidently fhows,
L4 that
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that in the- Purchafe and Renewal of Leafe-hold
Eftates, the Articles of Taxes, Repairs, and
accidental Lofles, are not to be placed to the
‘Lenant’s Account, fince no Man will pretend
that 3 /. per Cent. is a reafonable Intereft for Mo-
ney laid out in that Manner: And even this 3/
per Cent. ariles on a Suppofition that Compound
Intereft is in Fact made ; which is almoft as cer-
tainly not truc in Practice, as in Computation
’tis trucs
If we vary this Cafe, and put it on a Foot of
an higher Rent referved, we fhall fee ftill more
plainly the Juftice and Neceflity of placing thefe
Reprizes to the Landlord’s Account, and not
the Tenant’s, If the Eftate at the improved
Rent be 2004 per Annuin, and the Rent re~
ferved be 100/ the Annuity left to the Tenant
will be 100/ ; and if no Regard is to be had to
any Out-goings but that of the Rent referved,
the Value of this Eftate in the Purchafe will be
the fame as of the former ; the annual Sum to
re-imburfe the Principal muft be the fame here
as before, viz. 3375 the Deduétions, if com-
puted at the former Rate, will be 6o/ : And if
thefe three Sums, 100/ 33/ and 60/ making
in all 1932 are deducted out of 200/. the Re-
mainder is no morc than 7/ as the Annuity or
Income for the Principal Sum of 1176 4
I might very well reft the Matter here, fince
this Inftance demonftrates in Numbers and Fi-
gures, which are very ftubborn Things, that
thefe Reprizes are not to be made out of the
Tenant’s Eftate :  But fince this Reafoning is
founded
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founded on Suppofitions, and thofe may be un-
fair or precarious ones, tho’ this cannot wejl be
objected to me, fince I made not the Suppofiti-
ons here, but afiznted to thofe ready made to
my Hands ; I will proceed to thow, that the
Argument drawn from the Reafon and Juftice of
the Thing is with me, as well as that ig Num-
bers and Figures,

If an Eftate were out of Leafe, and let to a
Tenant at Will at the improved Rent 5 I would
ask, Whether the Landlord then, let him be
Church or Lay-Map, muft not pay or difcount
the Land-Tax for the whole Eftate? ‘The Col-
leCtor of this Tax, or His Majefty’s Receiver-
General, to be fure will not be fatisfy’d with
fome little Part, with a {mall Allowance, or
with {fome equitable Confiderations had of the
‘Taxes, but muft and will have the whole. And
Al it thould fo happen that the Dwelling-Houfe,
a2 Barn or two, or the like, belonging to this
Eftate, thould tumble down, or want Repairs ;
and fuch Things may happen in this the moft
profperous State of the Nation 5 I fuppofe the
Owner would think convenient to rebuild or re-
pair at his own Cofts and Charges, rather than
fuffer the Eftate to be untenanted., And if it
be the conftant and daily Pra&ice for the Land-
lord to pay or allow the Taxes and Repairs to
his Tenant at Will, or to make him a Satisfacti-
on for them by an Eafement in the Rent, and
the Right and Juftice of the Thing is that he
fhould do fo, which no Man can controvert 3
then it muft be right and jult for kim to pay ar

C 3 allowy
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allow the fame to his Tenant by Leafe : For ‘tis
impoffible to fhow the Difference between the
Cafes where a Perfon receives the whole Produce
of his Eftate by Yearly or Half Yearly Rents,
and at feveral Inftalments 3 and where he re-
ceives fuch whole Produce, Part by Way of An-
ticipation, and as a fore-hand Rent, and the re-
maining Part by Yearly or Half-Yearly Rents,
and at feveral Inftalments : Therefore, where
the Tenant cannot have an Allowance for the
Land-Tax and Repairs out of the Rents paid
by Inftalments, as on a Leafc at a fmall Rent
he cannot have, he muft, and in Equity and
Juttice ought to have a Compenfation for them
out of the anticipated or fore-hand Rent, that
is, out of the Fine, whether paid on an origi-
nal Grant, or on a Renewal, |
To purfue this Matter a little farther : If one
of thefe Eftates, fuppofed to be out of Leale, at
the improved Rent were worth an 1004 per An-
num, and the Pofleffor were defirous of a certain
Rent, the beft he could get, without taking any
Fine or Premium; would any Man of common
Honefty and Integrity expeét to have, or any
one of common Underftanding agree to give, an
abfolute Rent of 100/ per Annum for it ; that
is, charge himfelf with the Land-Tax and Re-
pairs, without having a Confideration for them,
either by Abatement of the Rent to be referved,
or by Difcount on it when to be paid ? And if
a Fine were to be paid on finking Part of the
Rent, could any Proprictor in Confcience ask,

or would any Tenant of common Senfe pay, a
Ying
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Fine for fuch Part of the improved Rent as was
to be abated or difcounted for the Land-Tax
and Repairs? Or if fo much Rent only were
funk as was juft equal to thefe Out-goings, could
the one ask, or would the other pay, any Fine
at all ? It is ridiculous in Notion, and in Prace
tice would be fomething worfe ; and if this be
the Cafe in 2 Grant on an original Leafe, as une
doubtedly it is, it will be impoffible to make
out that a Grant on an old Leafc renewed dif-
fers in the Reafon and Juftice of the Thing,

For thefe Reafons I am clear of Opinion,
that the Land-Owner is to pay or allow ths
Taxes and Repairs ; fo let us now confider how
thefe Articles are to be adjufted ; and thefe, I
think, depend on, and muft be determined by
the particular Circumiftances in this Kind, ate
tending every individual Eftate to be dealt in.
Though there feem to be fome Difficulties in the
Way, yet Iobferve they are no other than what
occur in the Purchafe of Lands of Inheritance ;
and which, I think, with fome Enquiries made,
a little Experience and Difcretion ufed, and
fome Share of Honefty obferved, which in all
thefe Cafes is neceflary, may be conquer'd.

As for the Land-Tax, though the Rate of it
1n the different Parts of the Kingdom varies very
much, to a Degree beyond what could well be
imagined, if Matter of Faé did not prove if,
and in the fame County in different Diftricts
there is great Difproportion, yet the Ratc at
whichany particular Eftate is affefs’d, by proper
Enquiries, may be known ; and when a Yearly

C4 Payment
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Paymcnt is afcertain’d, the qume:nts for a Num-

ber of Years may be ﬁ:ttlcd by a proper Medi-
um: And if we take the Mean between the
higheft and loweft, and for a Term, 1 fuppofe
10 L. per Cent. ‘will be 2 moderate Computation.

"The Matter of Repairs has ftill more Difficul-
ties in it ; for, befides that every individual
Eftate has its particular Circumftances of this
Kind, it may not be right, perhaps, to ftate the
Charges for a Number of Years from that of
any one Year: And yet even this may be got
over; for by looking back ‘fome Years, and
cnmputmg what has been ‘the Charge,’ and by
looking forwards and cftimating what the futurc
Charge may be, and upon a View or Enquiry
of the Quantity and Quality of the Buildings
on the Premifes, fome Sort of reafonable Mea-
{fure might be framed by Perfons of Skill in thefe
Affairs ; and if 10 L per Cent. were fix’d for
common and ufual Cafes,” ' with an Exception to
{uch as have any Particularities in them, 1 bﬁll’:‘:ﬂ
we fhould not be far off the Mark.

“The Reverend Author, whom I have o fre-
quently ‘before ‘mention’d, fuppofes Taxes and
Repairs, throwing in acudcnml Lofles, to be
30/, per Cent.; and I would ftate them' at the
fame Rate, if he would give me Leave to add
an Article of Charge, for managing the Eftate
and receiving and paying the Rent; but, in
Trath, unlefs this Article be included, which ,
thete does not feem to be the fame Reafon for
in ‘Lands of Inheritance as in Leafe-holds, 1
think the Author here ftretch’d the Point alittle,
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to ferve a Turn 5 for his Argument led him to
depreciate the Value of Lands of Inheritance,
and he therefore ftates thefe Deduétions at the
moft advanced Rate ; and never confiders, that
having laid the Load of thefe Deduéions on his
Leafe=hold Tenants, he does thereby fink the
Value of their Eftates in the fame Proportion.
~ Though T have here ftated 10/ per Gent. on
the improved Rent, as a reafonable Allowance
for Repairs in common Cafes, yet there are Ex-
ceptions to be made out of this general Rule:
For where an Eftate confifts in the whu!c? or the
greateft Part, in Meadow or Pafture Land, no
Repairs, or very little, can be cail’d for, even
during a long Term : On the other Side, if the
whole, or greateft Part, of the Eftate confifts in
Houfes, though they be in the beft of Repair
and Condition, yet from the natural Decay of
Buildings, from Change of Tenants, and other
Accidents, which in the Courfe of fome Years
muft happen, it will become neceffary to lay out
Money in chairs,' in Alterations, or in Orna-
ments, or it may be impoffible to keep up the
Rents of fuch Houfes : To this if we add the
Hazard of Want of Tenants during fome Part
of a T'erm, for which Time, in the Cafe of
Houlfes, there is a Lofs of the total Profit: If I
fhould ftate thefc Charges and Contingencics at
20 /. per Cent. 1 believe it will not be thought
extravagant 5 and Cafes undoubtedly may be
put, where, from the ruinous State of the
Houfes, their unfortunate Situation, or fome
other bad Qualities accompanying them, it would
net
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not appear too much to allow one half of the
real Rent on this Article, ' |

I know, in this and fuch like Cafes, the com-
mon Method and Praltice is, to allow a Tenant
or a Parchafer an higher Rate of Intereft, asa
Compenfation ; but this, in Truth, is a fallacious
onc ; and though it may not liec open to the Eye
of a common Obferver, for all the Writers on
this Subject that ever I met with ufe it and re-
-commend it, yet ’tis greatly to the Prejudice of
any Perfon’s Purchafing, and will not anfwer the
Purpofe defign’d, unlefs the Rate of Intereft be
fet fo high as would appear extravagant to all
Mankind,

To thow how thefe two Methods differ from
-onc another, and what are the feveral Refults of
each, I will take Leave to put a Cafe, which,
perhaps, may better explain my Meaning, and
at the fame Time fhow which of the two is more
eligible. We will fuppofe that an Eftate in
Houles is to be let, or fold, for a Term of
twenty one Years; and that the Rent of it, clear
of all Deductions, excepting this one Article of
Repairs, is an 10Q/ per Awuum 3 and that it will
coft 50/ per Annum, communibus Annis, for the
Term, to keep it in Repair : In my Method I
veckon the Money laid out by the Tenant in the
Purchafe at 6 /. per Cent. and then the whole
Rent being fuppofed to be an 100 L per Aunuii,
and the annual Sum to be paid, and which Ifay
is to be put to the Landlord’s Account for Re-
pairs, being 504 per Aunum, if this be dednéted
out of the former Sum, the Neat Rent remain-

ing
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ing to the Tenant will be 50 /. per Annumy and
this being the Intereft which the Purchafer is to
enjoy and to pay for, the Price to be paid, In-
tereft being reckon'd at 6 / per Cent, will be
58812

~ In this Way of putting it, the Purchafer
plainly fees what he buys, and the Price he pays
for it, and ’tis evident that he has an adequate
Compenfation for taking upon himfelf the Re-
pairs; for they are fuppofed to be at the Rate
of 502 per Anwum, and for doing this he has
50/ per Aunum allotted to him, by Way of
Difcount ; and with the other 50/ the whole
being fuppofed to be 100/ he pays himfelf In-
tercft for his Money laid out, and re-imburfes
the Principal during the Term.

In the other Method, which is to allow a
Purchafer an higher Rate of Intereft, Who fhall
-fay what is fuch an higher Rate of Intereft as is
juft an Equivalent for thefe Out-goings in Re-
pairs, and how fhall we determine the Price to
be given for the Eftate? T’ll take upon me to
{fay, and no great Undertaking neither, that it
cannot be adjufted but by one of thefe two Ways;
cither by deduéting this Charge as an annual
Charge out of the fuppofed annual Rent, and fo
valuing the Eftate at 50/, per Annum only, which
is the Method I propofc; or by putting a Valae
on this Incumbrance in a grofs Sum, and then
deducting {uch Sum out of the Purchafe-Money
to be paid, valuing the Eftate at an 1co/. per An=
pum . But then the Value of this Incumbrance,
in the Grofs and for the whole Term, cannot be

known
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known but by ftating firft what will be the annual
Charge ; and this, in Effe&, is my Method til],
only we take a lﬂngcr Courfe to come at the
fame End. '

“ ' If a Perfon, without Computation in one or
other of thefe Ways; will fit down to Guefs-
Work, and determine what is the higher Rate
of Intereft to be reckon’d in this Cafe, I doubt
he would run himfelf into an Error; for, I be-
lieve, moft Men would be apt to conclude, that
an Allowance of 12 L per Cont. for the Purchafe-
Moncy, upon the whole Rent t:_fan 100/ per An-
#um, would be equal to the Allowance of 6 7.
per Cent. upon 501, per Annum 5 whereas if the
common "I'ables are confulted, it will appear,
that for an 100 /. per Annum at an Intereft of 12 /
per Cent. 750 1. and above, muft be given, when,
in my Way of computing, no more muft he
given for this Eftate than 588/ : and ’tis worth
no more. But if he will call the Eftate here an
100 L. per Annum, and will flate his Intereft at
fuch a Rate as will repay him his Principal, In-
tereft, and the fuppofed Charges of Repairs, he
muft then reckon it at 17 L per Cont. as near as
can be ; which, as T obferved before, is fo great
a Rate of Intereft that a Man could hﬂ-rdly
think of, or have the Face to demand, and yet
at fo much he muft ftate it, or he will be a Lofer
by the Bargain,

Having confiderd, under the Head of Out-
goings, what Articles of Deduions are necef-
fary to be made to reduce thefe Eftates to abfo-~
lute Annuities, and in what Manner, and at what
on | Rate
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Rate thefe Reducements are, in a general Way,
to be made, leaving a Latitude for peculiar Cir-
cumflances that may attend particular Eftates ;
we have now to fettle the Articles of Allowance
to be made to the Tenants, for their Trouble
and Charge in managing their Landlord’s Eftate,
and for affuring it and the Rents from accidental
Lofles ; which T choofe to divide into two
Heads, and to fet cach at 5/ per Cent. on the
improved Value.

I fuppofe a Landlord, whether Ecclefiaftical
or Lay, does not expeét that his Tenant will be
his Bailiff; and fet and let his Eftate for him,
and infpect the State of it from Time to Time;
that he will receive and pay his Rent, and that,

perhaps, at a Place many Miles diftant from the
Place where the Eftate lies, at a Time, to be

fure, many Months before he can receive it from
the Under-Tenants, and that he will be out of
Pocker, at leaft, to the Amount of half a Year’s
Rent during the whole Term ; all thefe Things
no one can imagine will be coming to a Land-
lord from a Tenant, out of ftark Love and
Kindnefs: Noj the Tenant has, in this Cafe,
undoubtedly, a Right to be confider’d for his
Trouble as well, and as much, as any other’
Perfon would be who fhould take thefe Matters
apon himfelf’; and for the Management of this
Eiftate, where there’s added an Engagement to
pay at a Day and Place certain, which is more
than Stewards or common Agents undertake,
the Tenant, to be fure, may well deferve 52
per Cent. at leaft, on the improved Rent, when

"tis
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tis no more than the cuftomary Allowance, i
many the like Cafes, to meer Stewards.

As to the Premium to the Tenant, for affuring
the Eftate againft the Cafualties of F ire, Water,
and accidental Lofles; I ftate that likewife at
5L per Cent. in the like Manner : And thefe two
Allowances, put together, amounting to 10 /.
per Cent. this Sum is the Medium, or near the
Medium, at which the Author, {o often cited,
values thefe Undertakings and Charges in E.ftates
of Inheritance ; for out of fuch Eftates he makes
a Draw-back of 304 per Cest. in one grofs Sum,
for Taxes, Repairs, and accidental Loffes. In
my Way I have divided thefe Reprizes into 104
per Cent. for Taxes, 10/ for Repairs, and 104
more for accidental Lofles, or rather for ma-
naging and affuring the Eftate and Rent. If the
Partition of thefe Deduétions, thus made by me,
will not fuit with all Eftates alike, as undoubt-
edly they will not,a Deductionin a grofs Sum will
ftill lefs fuit; but in this Method the Parties in-
tercfted, both of one Side and the other, will
have a more clear View of the State of their
Cafe, and be able to form a better Judgment,
whether on any, and on which Articles an Ad-
dition or a Subftraction may be made, than when
all arc thrown into one Article. Upon the
whole, when thefe Out-goings and Allowances
are deduéted, the Rent remaining to the Lefice,
which, in common Cafes, may be about 70/ per
Cent. on the improved Rent, is the neat Rent,
or the abfolute Annuity, which the Tenant is

to pay for in his Purchafe,
Inftead
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Inftead of this Allowance of 102 per Cent. to
the Tenant, for his Trouble and Charge in ma-
naging and afluring the Eftate of his Landlord,
or to make him a Compenfation for the Hazards
which he runs on his Side, that he fhall be a
Lofer by fome Contingencies or other, during
his Term, and that his Superior, on the other
Side, is made fecure in all Events; Mr. Rickards,
in ftating the Value of Leafes, makes Ufe of
another Method of Computation to adjuft this
Difference. He reckons the Out-goings, that
1s, whatever is paid to, or on Account of the
Landlord, as an Annuity certain, as it really is,
becaufe in all Fvents it muft be paid, and firft
paid, and values it at 2 Rate of 4 L pér Cent. In-
tereft ; and the Annuity belonging to the Te-
- nant, either on Purchafe or Renewal, he reckons
as an uncertain one, as it really is ; becaufe this
Annuity is to arife out of the Surplufiage of the
- Rents of the Eftate, and thofe Rents may not
be fufficient to anfwer both Annuities, and values
it accordingly at 6 /. per Cent. ; and this different
Valuation of the Annuities he judges to be an
Equivalent to the Tenant for his Undertaking,
and then fubftralting one Value from the other,
he ftates the Remainder as the Value of the
Leafe.

- That a Tenant, or a Purchafer, is entitled to
fome Compenfation for his Undertakings of this
Kind, i1s agreed between us; and on my firft
Thoughts upon this Scheme for that Purpofe, I
confefs I came into this Notion: But upona

Calculation of the Equivalent which wonld arife
to
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to a Tenant on fuch Scheme, upon Suppofition
of greater or lefs Out-goings, I have alter’d my
Opinion ; for this Reafon, becaufe where the
Out-goings are large, this Method produces too
great a Satisfaction, and where they are fmall,
too little a Satisfaction for this Purpofe. My
Notion here is, that the Provifion for {uch Pur-
pofes ought in all Inftances to be equal ; I mean
that it ought to be one and the fame for an
Eftate of onec and the fame Value, be the Out-
goings more or lefs; for that fome very odd
Confequences will follow from a different Provi-
fiom.

This Author obferves, that Cafes may be fo
put, that the Value of a Leafe of a fhorter Con-
tinuance may be greater than the Valuc of 2
Leafe of a longer Continuance on the fame
Eftatc ; and this, he fays, will be the Cale,
where the Sum paid out is large in Refpect to
the yearly improved Rent, and at the fame
Time the Rate of Intereft to be allow’d a Pur-
chafer is very great, on Account of the ruinous
Condition of Houfes, or the like; the Confe-
quence of which muft be, that it may be worth
the while to take a Leafe of fuch Houfes for
twenty one Years; but when feven of them are
expired, it may not be fo to renew the Leale,
and to make it up twenty onc again.

From this Obfervation, which is a juft on¢,
he raifes an Objection againft his own Method
of allowing a Purchafer a greater or lefs Rate of
Intereft for his Money laid out, as the Eftate is

more or lefs liable to Cafualtics, or the Charge
of
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of Repairs are greater or lefs. To this Objec-
tion, urged thus far and no farther, and to that
Purpofe he mentions, and no other, viz. where
the Out-goings for Repairs are very great, his
Anfwer may be right enough, viz. that Houfes
may cafily be fuppofed in fuch a State as to ftand
and be kepe up at a reafonable Charge for a fmall
Term, but in the Compafs of a longer muft be
rebuilt in Part, or in the whole, fo as the fhorter
Term thall be of greater Value than the longer.
But this Obfervation may be carried farther,
and has more in it than this Author faw, or at
leaft has taken Notice of, viz. that this will be
the Cafe, that a Leafe for a fhorter Term will
be of greater Value than a Leafe for a longer
Tetm, fuppofing his Manner of calculating be
a right one, not only where the Out-goings for
Cafualtics or Repairs are great, but even in all
Cafes where the Out-goings are to a certain
Value, let thefe Out-goings be of what Kind
focver you will: For Inftance ; if the real Value
or improved Rent of an Eftate be an 100/ per
Annum, and the Rent referved to the Landlord be
80/ per Annum, or four Fifths of the whole ;
though there be no Out-goings for T'axes or Re-
pairs, or if the Landlord takes them upon him-
delf 5 yet if the Method here propofed for ad-
jufting the Equivalent to a Tenant for under-
“taking to pay this Rent in all Events, is a right
one, it muft follow, that a Leafe of fuch an
Eftate,) though it fhould confift wholly of Mea-
dow or Pafturc Ground, for feven or fourteen
Years, is of fome Value; for twenty one Years,
D ot
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of lefs Value; for thirty one Years, at Par, or
thereabouts ; and for fifty two Years, worth lefs
than nothing confiderably.:  And this, 1 think,
his fo muchof the Abfurd'in it asto bean Ob-
jecion to his Method,  when applied to pur-
chafing, and hasmore of it, if uled, in renewing,
1 know few or no fuch Church or College-
Tcafes can well be fuppofed’; but it may befup-
pofed, ‘and in Faét is true, that Gentlemen of
great Eftates frequently let them in fiich'a Man-
nery  taking upon themiclves the’ Liand-Thax,
allowing Timber and Materials for Repairs, and
putting Contingencies and Cafualties ‘on their
Tenants, and then referving am abfolute Rent
without a Fine, Now to fay, that an Eftate of
an 1¢0 1. per Annumsy et at 80, per Annum Rent
on {uch Conditions fora Term of thirty or fifty
Vears, is of no Value, or worth, lefs than no-
thing, is abfurd ; and yet 'ds a neceffary Con-
fequence of this Method of adjufting this Equi-
valent. But in my Method I ftate an annual Pre~
mium of 10/ per Cent. to the Tenant for taking
upon himfelf thefe Contingencies and Trouble,
and dedud it out of the improved Rent, and
‘then there remains 1ol per Apnum neat Annu~-
ity to the Tenant; and in this Way of computing
“tis plain, that a Leafe of fuch an Eftatc, and
upon fuch Terms, is' of fome Value, and in-
‘creafes in Value in Proportion to the Number of
Years for which ’tis to continue ; and I believe
“all Mankind will judge that ic muft do fo.
" 1 have before afferted, that this Method pro-
vides too great an Equivalent where the Out-

goings
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goings arc large,  and too fmall an one where
they are little: And, upon a Computation, it
comes out, where thefe Out-goings are 8o/, in
the 100 /. or four Fifths of the whole Rent, the
Deduction to be made under this Head is 201,
per Cent, on the improved Rent, which furely is
too favourable to Leflées: On the other Side,
where the Qut-goings are low in Proportion to
the whole Rent, fuppofe 201/ in the 100/, or
one Fifth of the Whole, then the Deduion to
be made con this Head will not amount to fo
much as 5/. per Cent. on the improved Rent g
which feems to me to under-do the Matter as
much as in the other Cafe it over-does it.

I muft confefs I den’t fce how the Quantum of
the Out-goings can in'any wife be made 2 Rule
to govern thefe Allowances; for whether they
be great or {mall, the Charge and  Trouble of
managing the Eftate is the fame, the eafual
Loffes incident to it are the fame, and both de-
pend on the Quantum of the improved Rent,
and nothing elfe: But to make the Qut-goings
a Rule to regulate the Value of this Charge and
thefe Lofigs, is to make fomething a Meafure of
the Value of the Charge and Loffes, which is
plainly no Meafure, either of the Charge or of
the Lofies. The Charge and Trouble of fet-
ting and letting the Eftate, of recciving and
paying the Rents, and the like, arife from and
muft be govern’d by the Quantity of the whole
Fiftate, and not by the Qgota Pars coming to
the Landlord and Tenant refpedtively ; and tha
Cafualtics and Lofies which may happen muft

D2 and
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and will happen in, or in Proportion to, the
whole, and not to any particular Part that may
be going out.

- Itis, or perhaps may be, urged, that where a
Tenant undertakes for fo large Out-goings as four
Fifths of the full Value of the Eftate, he runs a
greater Hazard thanithe undertakes for one Fifth
only : And in one Cafe, that it may come out, by
Loffes which may happen, that fome Years the
E.ilate will not be fuifficient to anfwer the Derr_aa-.nds
to be made upon it} fincethe Qut-goings certain
are fuppofed to be four Fifths of the whole, and
confequently that the Tenant muft make good
fuch Deficiency out of his own proper Eftatc: But,
on the other Side, that this cannot be fuppofed
‘ever to happen in an Eftate where the Out-goings
arc only a fifth Part. ~Admitting that this may
happen where the Out-goings are large, as it
may, and fometimes does j ‘and admitting it can
never ‘happen, - where  thofe Qut-goings arc

{fmall, yet the Lofs to the Tenant is the fame,
whether the Payments on thefe Articles are ene,

or four Fifths of the whole Rent. In the firft
Cafe, if the Leafe Eftate falls fhort of anfwering
the Demands upen it, the Tenant muft make
them good direétly and immediately out of his
own feparate Eftatey and in the latter Calc,
though the Leafe Eftate does not fall fhort of
an{wering thefe Demands where they are the
largeft that well can happen, yet fuch Eftate is
the Fund out of which the Tenant is to receive
his Annuity or Intereft, call it which you will,
and out of which he is likewife to re-imburfc his

Principal §
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Principal ; and upon fuch Contingencies hap-
pening, as we arc now fpeaking of, this Fund
muit be deficient with Refpect either to the Ag-
nuity or the Principal, and fuch Deficiency muft
be made good out of fych Tenant’s feparate
Eftate: So that directly or indireétly, and ig
the Event, this Lofs falls upon, and muft be
fupply’d out of, the Tenant’s proper Eftate, -ig
the one as well 35 in the other Cafe. .

All that I fhall obferve farther on this Head
is, that if thefe Out-goings are ahout two Fifth
Parts, or fomething between that and a Moiety
of the whole Rent, then the Value of an Eftate
for a Term of Years, cither in the Purchafe or
Renewal, will be the fame both in this Author’s
and my Method of making and computing thefc
Allowances :  And thofe who think his to be a
reafonable and equitable Provifion between Land-
lord and Tenant, and are fo far converfant in
Numbers and Figures as to go through his Ope-
ration, now they fee the different Refults of both
Methods, are at Liberty to be fure to make Ufe
of his; fhough mine feems to me the moft equal,
and in Pra&ice, I believe, will be found the
more cafy and more fafe one, In the main, we
agree that {uch an Allowance is to be made, and
that fome Method of obtaining it muft be ob-
ferved, or the Price of fuch an Eftate will not
be fairly and cvenly gdjufted.

There is an Obje&ion remains be hind, which
§ocs to all thefe Articles, the Taxes, the Re-
pairs, and accidental Lofies, or to the Allow-
aaces for managing and affuring the Eftate ; for

| D j ' which



[ 54 ]

which Reafon T referved the Confideration of it
to this Place ; and it arifes from the ufual Cove-
sants in fuch Leafes. The Allegation then is,
that the Tenants, by the Covenants in fuc_ﬁ
Leafes, have obliged themfelves to pay the
Land-Tax, to keep their Eftates in Repair, and
to anfwer all Loffes and Out-goings, whether
certain or cafual; “and have alfo thereby under-
taken to pay the Rents at the Places and Times
fix'd, though it fhould prove never fo expenfive
or inconvenient.  All this is certainly true, but
s fond Talk to amufe themfelves, or to impofe
on ignorant or unwary People; for where fuch
Engagements arc enter’d into, asin motft Leafes
belonging to corporate Bodies they are, it mufi
be taken for granted, in Regard to that Jultice
and Equity which is fuppofed to be between
Tandlord and Tenant, and that common Senfe
which a Tenant, unlefs-carved out on Purpofe
to ferve 2 Turn, may have, thata Com penfati-
on, adequate to thefe Covenants, is, fome Way
or other, provided for fuch Undertakinge. The
Queftion then is not, What are the Effects of
fach Covenants, and what will be the Confe-
quence of ‘them ; for every Man knows that
they muft be perform’d, if the Party is able to
perform them : But, Whether any, and what
Compenfation, in Reafon and Juftice, 2 Man is
intitled to, upon' or for entring into fuch Cove-
nants, and taking upon himfelf thefe Charges

and Incumbrances, ' e
~Since this Objeion has but little Weight in
i, aid whatever it has, the fame has been,’ in 2
3 | saadiaed 1.
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great Medfure, obviated by what I havealready
alledged under another Head, where I have
proved that the Articles of Taxes and Repairs
are not to be placed to the Tenant’s Account ;
T fhall only add here : The Cafe being fo, ‘that
thefe Covenants muft of Neceffity continue to
be inferted in Church and College-Leafts, or
otherwife they would not be valid ; if; by Vir-
tue of fuch Covenants,. the Owners of' thofe
Eftates are now become burden’d with Incum-
brances 'which weré either not at all in Being,
or were of fmall Significance, when thofe Cove-
nants were firft inferted 5 and if it be reafonable,
as the State of fuch Incumbrances now ftands,
to make fuch Tenants a Compenfation for fuch
new Burdens, which were then unforefeen, and
therefore not poffible’ to be provided for, the
Juftice of which, I think, no Man can deny; and
fince no Equivalent can be contrived for fuch
Lefltes, but from the Fine to be paid onRe-
newals, out of the Fine it ought and muft come,
and be difcounted. ' - '
Having offer’d to Confideration the feveral
Articles of Deduétions and Allowances, which
I apprehend the Owners of Leafe-hold Eftates
may fairly infit on in Order fo reduce fuch
their Eftates to abfolute Annnities, and in what
Manner, and at what Rate fuch Reducements in
a general Way may be made and ci}mputcd 31q
fhall proceed now to confider and ftate what
may be a rcafonable Interctt to allow them, for
the Money they lay out in purchafing or rencw=
ing fuch Leafes. =
D 4 I think
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I think then, as I pmpuﬁ:d at fuft, that for

the Prmc;pal Money laid out in the original Pur-
chafe, or in the Renewal of thofe Eftates, In—
tercft ihould be cnfnputcd at 6 /. per Cent. 3 but I
do not mean here, that on fuch Computatmn the
Tntereft, or Anuult}r, ::cnmmg to the Purchaﬁ:r
for his own Ufe, i_]muld be, or will be 6/ p
Cent. for his Moncey fo laid out, for 1 know uf'
Neceffity it muft be lefs. To fee how this Mat—
ter ﬁands, and what Int:r:ft will in Fa& bc
coming, to one purchaﬁng on fuch T:rms, we
will ﬁatr: a plam and obvious Caﬁ: 5 and from
thence every Man may draw his own Conclufi-
ons, and form a Rule for his own Pradtice, juft
as he likes beft. We wﬁl fuppofc then the
Eftate to be purchaﬁ:d or rcncw’d, at the im-
proved Value, is worth 200/ per Aunum ; the
Out-goings and AHGWMCES, which undcr the
former Heads we have ftated at 30;’ per Cent.
muft here be 6o L annually, and if the Rent re-
ferved to the Landlord be 40 /. per ﬁfmﬂm, when
thefe two Sums are dedudted, the neat Income re-
maining to the Tenant will bc an 100/. per Annum.
For a Term of twenty one Years in this clear
100/ per Annum, 1 fay, a Perfon may. give
11°% Value, or in Money 117543 and for re-
newing it at feven Years Find may give two Years
Value, and near an Half; - or in Money 246 /,3
and this is the Price to be paid for the one and
the other, Intereft computed at 6 4 per Cent,

I don’t doubt but moft Perfons have a Notion,
we have feen in Fact fome have, that a Purchafer
on thr:fr: Tcrms makes 6/, pr:r Cf.’ﬂ' of his Mo

biia Ilf:y?
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ney, but this is a great Miftake; for if we ene
quirc what it is that fuch a Perfon propofes to
himfelf, and what he is to do, and muf} do, on
fuch a Purchafe ; we fee moft plainly, that his
Expectations are, and the Effe& of his Under-
taking muft be, that the Rents and Profits of the
Eftate purchafed fhall yicld him a reafonable In-
tereft for his Money, to be applied to fuch Ulfes
of Life as he fhall fee convenient 5 and a farther
Sum, to be app!iqd to re-imburfe the Principal
by the End of the Term, or to pay the Fine
from Time to Time, as he fhall renew the
Leafe, | :

The Intereft of 11757 the Sum fuppofed to
be laid out in this Purchafe, at 6 per Cent, is
7074 105.; and if this Sum be dedudted out of
the 100/, per Annum, which is the Neat Income
left to the Tenant, the Surplufage will be 297,
105. Now this Surplufage will not produce a
Principal of I..l 75 /. within the Term, but upon
a Suppofition that you can, and in Fa& do,
make 6 1. per Cent, of it, and that you can and
do put it out at Compound Intereft ; and all
this at regular and ftated Times. But ’tis no-
torious, that by Law you cannot let it at more
than 5/ per Cent, and almoft as notorious, that
in Practice you cannot get fo much g the necef-
fary Confequence of which is, that the Pur-
chafer mutt fink his Annuity, or lofe Part of his
Principal, in 'Pmpoxriciq' to fuch Decreafe in
common Intereft,

The Fund, out of which the Return of the
PJ_:i_ptEEa! is to be made, and out of which the

ik e & Intereft
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Tntereft or Annuity is to be paid, being onc and
the fame, viz. the ncat Rent ; in Point of meer
Computation, ’tis one and the fame Thing whe-
ther the Principal or Intereft falls fhort; but
fince, in Point of Prudence, the Proprictor would
chufe to fink his Annuity rather than his Princi-
pal, I will fuppofe this Deficiency in the Fund,
which is an unavoidable one, to fall on the An-
nuity folely. 1f then the Purchafer, out of the
Rents of this Eftate, will referve fuch a Sum as
will be fufficient, at a Rate of 5/ per Cent. to
make a Return of the Principal, he muft apply
annually 33/ to that Purpofe, and he muftmake
both Simple and Compound Intereft of it like-
wife ; and then there remains to the Owner for
his Intereft, and as the Quantum which he may
employ for his own Ufe, no more than 67 1. per
Anmam ; which comes out to be § 3 per Cent.
for his Money, or fomething lefs : So that the
T.aw has cut him fhort 2 per Cent. at leaft, if
there were nothing elfe in the Cafe. |

But then we are to confider farther, that for
large Sums the common Pradlice now is to ac-
cept 4 1. or 4 3 per Cent.; and for fmall Sums,
fuch as this Surplufage is, very great Trouble
and Difficulty will artend the placing them out
at all, and to do it in the ftill {fmaller Sums of
the growing Intereft, to be fure, is impracticable.
And if both thefe were, and where they are,
practicable, yet the Proprictor of the Eftate
muft wait for doing it “till his Tenants pay their
Rents, and his Securities pay their Intereft ;

and thongh none of them fhould prove o bad
, as
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a5 to be totally infolvent, yct the Delays ia fuch
Cafcs arc fo notorious, that no prudent Man will
or does reckon aon thofe Payments at the ftated
and limited Times to an Exa&nefs, and yet the
Juftice of the Computations, both on Simple
and Compound Intereft, depends on the Panétu-~
ality of Payment, even to the Nicety of a.Day.
Thefe Contingencics, though there arc others
attending the Affair of Intereft, I think, may
modeftly be camputed to fink the Tenant’s An-
nuity $ per Cent. more, and reduce it to 57 ;
and I believe the World will judge that he is
not only a provident T'enant, but an happy one
too, if he can make it hold up to this Rate
through all thefe Difficulties.

If we examine this Matter more clofely, and
compute what Proportion of this 1175/ Prin-
cipal Money is feverally to arife from thefe Sur-
plufages, what Part from the Simple Interett, and
what from the Compound Intereft, of fuch Sur-
plufages, we fhall be able to form a better Judg-
ment what Part of his Income of an 1004 per
Annum he may apply to his own Ufe, fafely and
confiftently with re-imburfing the Principal,
We have already feen that he muft make a Re-
ferve of the annual Sum of 33/ as a Fund, for
the Purpofe of re-imburfing the Principal, for
that no lefs annual Sum, even computed at Com-~
pound Intereft, will produce k1757 in twenty
onc Years; and, upon a Computation, itap-
pears, that from the meer Sorplufage, wiz. the
33/ per Annum, therc arifes in twenty one
Ycars no more than 693 7. fo that the remaining

Sum
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Sum of 482 /. muft arife from the Intereft ; and
it appears likewife, that from the Simple Inte-
reft enly of thofe Surplufages there arifes in the
fame Time no more than 346/ 105 fo that
there 1s a Deficiency of 136 /. 105, which is left
to arife and be gain’d folely by accumulating In-
tereft. If Compound Intereft is not taken into
the Confideration, and in Truth it hardly de-
ferves it, and the Surplufage of Rents, and
Simple Intereft of fuch Rents, be look’d on as
the Fund to raife this Principal, the annual Sum
to be referved for this Purpofe muft be 38 4 and
above ; and then the Annuity left to the Pro-
prictor of the Leafe, for his own Ufe, will be
near 62 /. and about § 7 # per Gent. for his Mo~
ncy : But even this is grounded on fomething
which undoubtedly in Practice is never the Cafe,
that the whole of the Rents is punétually paid
to a Day at the Year’s. End, and the Overplus
as regularly placed out. If Simple Intcreft be
likewife lett out of the Confideration, as it ge-
nerally may be, it Confideration is then only to
be had of it when and where itis actually made,
and the meer Surplafage of the Rents be the
only Fund for raifing this Money, then the Sum
referved for that Purpofe muft be the exact Sum
of 56 /. per Annum 5 and then 44 1. being left as
the clear Annuity, does not leave full 47 per
Cent. to the Tenant, as Intereft for his Principal
Money. Having thus fhown the Manner of
making Computations of this Kind, and fairly
ftated how and from whence the Money is to
arife to make good fuch Computations, 1 feave

it
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it with the Reader to determine what Part of
his Rents a Purchafer of fuch an Eftate, and on
fuch Terms, may fafely apply to his own Ute,
without Danger of diminithing his Principal.

It any Leafe-hold Tenant fhould be fo un-
reafonable and partial to himfelf, as to think
that the Overplus Rent only fhould be look’d
on as the Fund for raifing this Principal, or the
Fine to renew, and that no Regard ought to be
had to the Intereft of fuch Overplus, ecither
Compound . or Simple ; or if any fuch Tenant
fhould be fo unwary or fo unhappy as to con-
tent himfelf meerly with faving fuch Surplufics
to anfwer thefe Purpofes ; and were it not for
Fear of incurring fome Gentlemen’s Difpleafure
and Cenfure, I'thould readily fuppofe, that fome
fuch there were ; then fuch Tenants at leaft will
have no more than 447 per Annum out of an
100/, which is lefs than 47 per Cent. for the
Money laid out in the Purchafe of thefe Eftates;
and this is the Cafe, though Intereft be computed
at 6L per Cent. in the Purchafe, and the Eftate
be a clear neat Income, or an abfolute Annuity.
But if fuch Tenant is likewife to be faddled with
the Land-Tax, Repairs, and other Charges in-
cident to Eftates in Land, and to have no Com-
penfation for fuch Burdens, which being ftated
at 30/ per Cent. will, in this Cafe, amount to
60 /. per Aynum;, if this Load is likewife to be
laid on fuch Tenant, there will be nothing re-
maining for his own Ufe, or nothing to re-imburfc
the Principal,

Onp
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On a View of thefe Calculations I cannot help
being of Opinion, that 5/ per Cent. is as much
as can reafonably be expeéted to arife to a Te-
nant purchafing on thefc Terms; and tho’ this
be a greater Intereft than will be coming to orz
who ‘purchafes Lands of Inheritance, and fome-
thing more than in fome Cafes may be coming
to one who difpofes of his Moncy in Mortgages,
yet ’tis no more than legal Intereft; and fo
much, in Confideration had of the Hazards and
Undertakings he engages in, is, I think, no
more than what he is well entitled to. What is
ufudlly praifed in thefe Cafes, I don’t pretend
to know, nor can any one know without apply=
Circumftances may be {o various as to be a Se-
crét to any one but thofe who are immediately
concern’d in buying and felling ; and if we con-
{ult them, we fhall only learn from thence, that
the Seller fold dear and the Buyer bought cheap,
no Body being willing to be thought to have
been over-witted 1n a Bargain,

T am led to take Notice here what Valuation
other Writers on this Subje& put upon thefe
Sorts of Eftates; and I obferve, that the Reve-
rend Author, whom I have fo often mention’d
before, fuppofes a Purchafer to buy at twelve
Years Value, or where Money is computed at
6 1. per Cent.; but then he does not fay, thata
Purchafer on thefc Terms will make 6 A per Cent.
of his Money ; ‘and to be fure he did not think
he makes fo much, becaufe he rails moft plenti-

fully at the Unrcafonablenefs and Partiality of
fuch
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{ach who expe& it: But then this Opinion is
not grounded on the Reafons I have given, viz.
the Decreafe of Common Intereft, and the Con-
tingencics of not making Compound or even
Single Intereft on fuch fmall Sums, and in a
Manner fo regular as the Computations fuppofc;

but becaufe he thinks that the Load of Taxes,
Repairs, and accidental Charges, are to lic on
{uch Purchafer’s Eftate, And yet, whatever he
thought, or would be underftood to have thought,
a fecondary Writer, who implicitly follows him,
or means to follow him, underftands him in that
Senfe; that the Purchafer will make 6 1. or even
7 1. per Cent. of his Money, and quotes his Au-
thority, and his Inftance, as a Demonftration of
it. Now whoever will read, and does attend
to what he reads, will certainly fce, that this
Revergnd Author does not prove, or undertake
to .przz, any Thing more by his Inftance, than
that one who difpofes of his Money in fuch a
Manner as he there direéts, wiz. partly in 2
Leafe, and partly in Securitics at Intereft, will
have the fame Income out of his Land, befides
fome Savings over out of his Intereft, as ano-
ther fhall have who lays out the like Sum on
Lands of Inheritance. And if we enquire how
much his Income will be from 2000/ laid out
in Lands of Inheritance, his Argument neceffa-

rily leads him to fay, and he fays it in fo many

Words, that he will have about Y0/ per Mnpum,
that is, 3/ 105 per Cent. for his Money fo laid

out, and confequently the Purchafer of Leafe-
bolds is to expect np more from his Land mecr-

ly;
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ly; and indeed; in the Cafe as ftated, ’tis fups
pofed that- the total Income of both Eftates in
Land is one and the fame, and both liable to the
fame Deductions: ~ Bat then the Intereft of the
Money: on Securities being more than fufficient
in all Events to pay the Fine from Fime to
"Time, on the Account of fuch Overplus hé
gives the Preference to the Leafe-hold Tenant.
But whatever the firft Writer afferts, or what-
ever he meant or has been underftood to have
aflerted, ’tis demonftrable that the Purchafer of
the Lcafe-hold ‘does not make fo ‘much as g/
per Cent. ot his Money. The neat Produce of
the Land which coft 1200 L is.70 /L per Annunz;
"the Intereft of his 8co/ on Sceurities cant be no
‘mote than 40/ 5 both together arean 110/, the
Fine to be paid at feven Years End, if the Su-
perior takes only one Year’s Value, will be 100/
and to raife that Sum, the Tenant muft referve
‘out of his Income more than the annual Sum of
10'l. for 104 per Aunuin for feven Years, at
Compound Intereft, will not produce an ioo .
and confequently the Neat Income to the Te-
nant, both from his Land and his Moncy, muft
be lefs than an 100 /A that is, lefs than 5§74 per
Cent. for his 200/

It feems to me, as if this Sccondary Writer
was determined in all Events, whenever the firft
advances any Thing extravagant, to affert the
fame Thing with fome Additions ; whether he
'did underftand or did not underftand the firt,
-or whether he faw any Reafon for it, or faw

‘none : And fecing the Eftimatc which they have
both
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both given of the Value of thefe Eftates is a very
high one, and greatly exceeds the Value which
I have here put upon them, we will examine
them both, though the latter is only an ill Copy
of an ill Original.

‘The Firft then affirms, that a Perfon might
well afford to give fifteen or fixteen Years Pur-
chafe for a Leafe of twenty one Years, if he
could be affured that his Superior would always
take onc Year’s Value for the Renewal of feven :
And his Second fays, that if a Perfon gives fix-
teen Years Purchafe for fuch an Eftate, with a
View of renewing at two Years Purchafe and an
half, he will have near 5/ per Cent. for his Mo-
ney. ‘Thefe two Eftimates, we fee, differ very
widely from onc another, as well as both do
from mine; for one Year’s Purchafe on a Re-
newal is very fhort of two and an half, and a
View only is not fo good as an Affurance ; tho’
I confefs, a View of renewing at two Years Pur-
chafe and an half may amount almoft to an Af-
furance.

If we would know what Intereft a Purchafer
will have for his Money, where he buys at fix-
teen Years Value, as this Secondary Writer ftates
it ; let us take the fame Inftance we ufed before,
and fuppofe the Eftate at the full Rent to be an
110 /. per Aunum, the Rent referved to the
Landlord to be 10/ and then the Sum to be
given for this Eftate, at this Computation, will
be 1600/,  The Deduétions for the Out-goings,
which he admits are ufually borne by Tenants,

and means that of Right they ought to be fo,
ftating
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ftating them at 307 per Cent. by a Medium fot
common Cafes, amount to 33/ per Aunum; the
annual Sum to be referved to re-imburfe the
Principal Sum of 16co/. muft be 45/. or very
near it, and this muft be computed at 5/ per
Cent. and with Compound Intereft: And when
thefc two Sums, 33/ and 45/ making together
48 1, are deduéted out of the 100/ the clear
Annuity left to the Owner, as the Tntercit of his
Money, will be only 22/ which is lefs than 1 4

per Cent. for his Principal Moncy laid out.
" If we take into our View, that this Leafe may
be renew’d at feven Years End, and fo from {ce
ven Years to feven Years, at 2 £+ Years Value,
the Fine on Renewals will be 2507 ; and to
taife that Sumin feven Years, computing Moncy
at § /. per Cent. and Compound Intereft, there
mult be referved 31/ annually, or very near it 3
and whén this Sum, and the Sum of 33/ to be
fet off for Out-goings, making together 64 A
are deducted out of this Eftate, the Remainder
to the Tenant will be no more than 367 per
Annam, which is juft 2 4 per Cent. for his 1600/,
There is a Way, indeed, of making the Com-
putation here, which may feem to produce an
Intereft almott of 4 %, though, by the Bye, that
is not near 5/ and is thus made. The Rent re-
frved to the Landlord is 10/ and the Out-
goings in Taxes, and other Charges, arc 33 /4
per Aunun; which two Sums being deduéted cut
of the 110/ per Annum, the Neat Income re=
inaining to the Proprictor is 67/.: Now if the
Whole of this 677, be put to the Account of
' Intereft,
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Intereft, the Tenant then will have 4 * per Cens.
for his Money, or ncar it. But whoever com-
putes in this Manner, and T cannot conceive by
what other Method this Writer can produce
fuch an Intereft as he talks of, drecams {o much
and fo long upon the Intereft, that he forgets
that the Principal is by this Way funk, and the
Eftate entirely loft. If the Purchafer here takes
near §/. per Cent. as the Intereft of his Money
laid out, he muft take near 8o/ per Annum of
the 100/; nay, if he takes only 4 £, he muft
take 68 /. and if the Tenant muft bear the Bur-
den of the Land-Tax, and other Out-goings,
as this Writer afferts; and if thefe Charges
amount to 33/ per Aunam, and they are cut and
carved out according to the Model framed by
his F'riend from whom he copies; *tis obvious
there is nothing left to re-imburfe the Principal,
or to raife the Fine for renewing, and confe-
quently the Principal funk, and the Eftate totall ¥y
loft.

But to leave this Author to his own Under-
ftanding, in which he greatly abounds, let us
examine the Affertion, or rather Conceffion, of
the original Author, which is not quite fo extra-
vagant 5 who only fays it is a Matter confefs’d,
that a Perfon may well afford to give fiftcen or
fixteen Years Purchafe for fuch an Eftate, on an
Affurance of renewing always at onc Year’s Pur-
chafe for feven Years, The total Rent, at the
full Extent, being an 110/, and the Rent referved
to the Landlord 10/ the Price to be paid for

the 100 L per Annam refting, at fifteen Years
E 2 Value,
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Value, will be 15002 The Deduions for the
Land-Tax, and other Out-goings, will be, as
before, 33/ per Annum, and the Sum to be an=
nually referved to raife the Fine of an 100/, will
be about 13 4 if we compute at § /. per Cent.
Compound Intereft. And if thefe three Sums,
10/ 33/ and 13/. making together 56 /. are
dedudted out of an 110/ the Remainder will be
547 which is exaltly 3 + per Cent. for the Pur-
chafe Money of 1500/ ; and I doubt not but
this Author did himfelf fee that this, or fome
fuch like Sum would be the Intereft coming to a
Perfon purchafing on thofe Terms, whatever his
blundering Second faw, or thought he faw.

If indeed the Affurance of renewing once in
feven Years for ever, at one Year’s Value, were
a legal and binding one, fuch an one I mean as
could be juftified in Wefminfter-Hall; or if the
Leafe were a perpetual one on thofe Terms, viz,
that the Tenant once in feven Years fhould pay
the whole Rent of his Eftate at the extended
Value, and no more, I fhould agree that fuch a
Leafec might be worth fifteen or fixteen Years
Value ; and the Reafon of it is obvious. By
th{:fc Mf:.-.ins the Intercit is become a certain and
permanent onc ; and though in the Terms of the
Law it cannot be call’d a Fee-Simple, yet in
common Senfe, and common Underftanding, ’tis
equal to one, 1t being a Perpetuity ; and the
Fine or Premium to be paid once in feven Years
is afcertain’'d and fix’d, and the Value of it may
be adjufted with great Exactnefs. But that a
Leafe, where the Tenure is fo far precarious

that
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that the Supcrior may or may not prolong if, as
he judges convenient, and from Time to Time
may advance the Fine at his Will and Pleafure 3
that fuch an Eftate fhould be worth fifteen or
fixteen Years Value, T can by no Means admit ¢
And I believe this Author, with all his Learning
and Abilities, will never be able to make out, to
the Satisfaction of Perfons who are un prejudiced,
and fee what is the Produce of it.

The Truth is, that a Purchafer of fuch an
Eftate, if it were 2 neat Income, at fixteen
Years Value, would make lictle more than 2 /.
10 5. per Ceut. of his Money ; and a Purchafer ae
filteen Years Value, little more than 3 /. per Cent.
of it: For the Value of an abfolute Annuity,
or.of a Leafe reduced to an abfolute Annuity,
for a Term of twenty one Years, is very little
more than fixteen Years Purchafe, if Money
wercat 2 ;- per Cent. and very little more than
fifteen Years Purchafe, if it were at 3/ per Cent. :
Or, which is the fame Thing, and the Propofi-
tion is convertible, that 2 I, or thercabouts, is
the Intereft which is made of fuch an Annuity,
if’ valued at fixteen Years Parchafe, and 37 per
Cent. if valued at fifteen Years Purchafe, And
fince thefe Writers lay the Burden of the Land-
Tax, and other Out-goings, on the Tenants,
‘tis certain they will have no more than 2 % in
onc Cafe, and 3 2 per Cent. in the other, as the
Intereft for their Money laid out at thofe Rates 5
and even thus much will be coming to them, on=
ly on a Suppofition that the Term is continued
by repeated Renewals, the former at the Rate

A of



[ 70 ]
of 2 % Years Value, and the lattér at one Year’s
Value only ; therefore I cannot but concur with
this Reverend Author in his Advice, that Per-
fons who buy thefe Eftates fhould be upon their
Guard, how and at what Rate they purchafe
upon fuch Expectations.

However, though thefe Authors exalt the
Value of a Term for twenty one Years to fix-
teen Years Purchafe, when they are in their Al-
titudes; yet they feem to fet it no higher than
twelve Years, where they are morcimmediately
confidering how 2nd in what Manner fuch Value
is to be afcertain’d.  And I cannot forbear ob=
ferving the pleafant Method which one of them
takes of doing this, where he tells us, that the
moft agreeable Proportion between Leafe-holds
for three Lives, and thofe for twenty one Years,
is as fixtecen to twelve 5 which is neither better
nor worfe than it would be to tell us, from the
Contents of a Circle, which never were known,
and perhaps never wiil be known, you may knﬂﬁ
the Contents of a Square, which are known, or
may be known, to a mathematical Point.

Bat in the Comparifon made of thefe two
Eftates, ’tis not the only Fault that “tis trifling
and fimple ; for there is another worfe Faul,
and which indeed induced me to take Notice of
it, viz. that it is grounded on fomething which,
I Goubt, in Fact is not true, viz. that Eftates
for three Lives are worth, and commonly fold
for, fixteen Years Value, and that Covenants are
frequently enter’d into to give and take at that
Price.  That fuch Eftates arc worth fixteen
S i B - e - T
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Years Value, when Eftates for twen ty one Years
are worth twelve Years, depends on a Suppofi-
tion that an Eftate for three Lives is equal to a
Term for fixty Years; and whether there be
any Senfe or Reafon for making fuch a Suppofi-
tion fhall be difculs’d elfewhere ; and it will be
there demonftrated that there is no Foundation
for making any fuch extravagant Eftimate, That
Eftates for three Lives, where nothing more or
farther is granted, arc commonly fold for fixe
teen Years Value, fure enough muft be filfe in
Faét; becaufe this is the Market-Price of Eftates
for three Lives, to which is annexed a Right of
Free-Bench, which is a Right to 2 Widow’s
Life, ‘that is, a fourth Life to commence after
the Determination of the other three, “This I
take to be the common Price of thefe Sorts of
Eftates, becaufe I have been fo inform’d by thofe
who ufually do, and have themfelves-granted
many fuch ; and this Author himfelf does, in
Effe&, inform us the fame Thing, when he tells
us, that Copyholds for Lives, to which are an-
nexed the abfurd Cuftom, as he calls ir, of the
Widow’s Free-Bench, are of cqual Value with
Leafes for three Lives, Now if we look ypon
fuch fourth Life, not as a Life concurrent with
the other three, but as a Life in Reverfion after
the other three, as in Fa& it is, we may, at
a Medium, fuppofe it to be of the Age between
the oldeft and youngeft, and then it may very
well be eftimated equal to a Term of twenty
Years, or thereabouts; and T believe thofe wha
have dealt in granting fuch Eftates have found

E 4 Reafon
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Reafon to make the Eftimate at this Rate : And
fuch an Eftate indeed, in my Way of Compu-
tation, may be equal to a T'erm of fixty Years,
and commonly fell at the Price mention’d. But
to talk of Eftates for three Lives, meerly and
fimply fuch, as the fame Things as Eftates for
three Lives, and a fourth in Reverfion alter the
F.nd of the other three, and to put both on the
fame Foot in Point of  Value, has fomething in
it which I cannot account for, fo I muft leave it
with the Author,

I have propofed, that in the Purchafe of thefe
FEftates Intereft fhould be computed at 64 per
Ceunt. which, under a good Management, may
produce about 5. for the proper Ufe of the
Owner, thinking for myfelf, that fuch an Inte-
reft is not an unreafonable one on thefe Eftates :
But my Intention here is not to prefcribe what
Interet fhall be made by a Purchafer ; let every
Man judge of that for himfel. My Aim is
chmﬂy to point out, if fuch or fuch an Intcreft
is expected to be madc, fuch or fuch 2. Manner
of computing muft be ufed in the Purchafe ;
which fome People cither do not themielves ﬁ:e
or are unwilling others fhould fee. But whcrc
Perfons plainly fee and know what Intereft they
fhall have on any particular Computation, if they
will accept of 2 §, or 3  per Cent., for their
Moncy, I have nothing farther to fay ; if they
arc contented, {fo am I,

It will be alledged, perhaps, fince I look up-
on the Tenant’s lntereft here as an Annuity, and
have guarded it fo firongly againft all poflible

- Hazards
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Hazards and Contingencies, as indeed T mean it
fhould, as far as the Nature of the Thing will
admit, that fuch an Annuity is, upon the Mat=
ter, as certain and as good as any other whata
ever, and cqually valuable ; and therefore that
"tis unreafonable for fuch a Tenant to expeét 5/
per Cent. for his Money, when a common ‘Annu-
itant would be well contented with 4/ Upon
this I obferve; ‘where Perfons buy thefe Eftates
meerly for their Convenience, fuppofe an Houfe
in London, or elfewhere, for their own Dwelling,
a Farm or Land for their own Occupation ; or
becaufe they are contiguous to, or lic intermix’d
with, other of the Purchafer’s Eftates, or in any
other Refpects are greatly commodious to him -
With fuch Views Perfons may be induced, and
there may be Reafon to be contented with a2
lower Rate of Intereft, or not to ftand fo ftri@-
ly to the Allowances for accidental Loffes and
Charges, becaufe by occupying the Premifes they
pay themfelves their Intereft, and the Contin-
gencies of Lofles and Charges are by that Means
leflen’d.  On fuch Occafions T have only this to
fay ; it in the Main they keep thefe general
Rules in their Eye, they cannot be much amifs
in their Purchafes.

But in common’ and ordinary Cafes, fuch
where Perfons buy thefe Eftates meerly for the
Sake of the Rents, and folely as a Manner of
difpofing their Money on Land Security to re-
ceive Intereft for it, there I can by no Means
admit that fuch a Tenant’s Annuity is as good
as any other, or ought to be fo valued. Sure

cnough,
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enough, an ﬁnnui\ty certain, one where the
Fund is fafe, and the Day and Place of Paymeng
is fix'd, muft be better than one where the Fund
may prove deficient, and where the Day of Pay-
ment is uncertain, at the beft, is always a long
Day, and fometimes may never happen to come
at all, o |

Now fince we may confider thefe Eftates as
having f{everal Annuitics iffuing out of them to
different Perfons, or for different Purpofes, and
{fomé of them are more and fome are lefs certain,
it cannot, with any Reafon, be expecled, that
the Proprictors of them fhould incumber theis
Eftates with the Payment of the certain Annuiq
ties, and themfelves be content with a lefs cers
tain one, unlefs fuch lefs certain one have the
Advantage of being larger, And fince the
Rent payable to the Landlord, the Qut-goings
for the Land-Tax, and other Charges incident
to the Eftate; as alfo the annual Sum to be re-
ferved for re-imburfing the Principal, or raifing
the Fine to renew; may all be look’d upon as
certain and abfolute Annuities 3 and they are
really and truly fuch, and muft be eftimated as
fuch; for in all Events they muft be paid or
provided for, whether the Owners can or can-
ot raife them out of the Leafe-hold Eftate ; for
not_only that their Eftate, but all other their
E.ftate whatever, is charged or chargeable with
them ; if thefe Annuitics or Payments were
valued at a Rate of 4/ per Cent, the Eftimate,

perhaps, would not be thought teo high. .
- But
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But the Annuity coming to the "Tenants,
which is the Intereft they are to receive for their
Moncy, canfot, to be fure, be ftated ar a Rate
fo high; becaufe the Fund for Payment of their
Annuity is one and the fame as is to pay the
former Annnities, and thofe other Annuities, in
Point of Charge and Payment, are all precedent
to this; fo that if the Fund eyer falls thort of
paying all the Annuities, and in the Compafs of
fome Years, ’tis almoft impoflible but that it
fhould fometimes happen, fuch Deficiency muft
all fall upon the Tenant’s Annuity. And if the
Fund fhould prove fo good as in no one Year to
fail, yet the very Poffibility on that Side againft
the Non-Poffibility of the other Side, is of
fome Confideration ; and in all Events, fuch
Tenants, as they ftand laft in Courfe of Pay-
ment, cannot be paid their Annuity ’till all
the others are fatisfied, and muft therefore of
Neceflity take up with the Remnants of Rent,
and fuch as come laft to Hand. On thefe Ac-
counts I think fuch Tenants may very well
expect and deferve an Annuity of 5/, per Cent,
as the Intereft of their Money thus laid out ;
and is no greater an Annuity than every Man,
I belicve, will expect, who buys an Annuity
with his Eyes open, where the Fund, out of
which tis to iffuae, may with any Poflibility be
ever deficient, and fuch Deficiency muft be his
Lofs, and where the Times and Manner of
Payment are fuch as of Courfe they will be in
Cafes of this Nature,

Thefe
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Thefe Eftates, if purchafed at the Rate and
upon the Terms I have mention’d, or there-
abouts, may be defirable Things ; but furely
they over-act a Part who fet them out fo pom-
poufly, as if there were hardly any other in the
Kingdom worth enquiring after, in Comparifon
of thefe; and who magnify the Advantages of
laying out Money in the Purchafe of them, asif
no Way of difpofing of Money in Land could
come into any Sort of Competition with this.
If we look upon them as Annuities, they are
determinable ; if as Mortgages, or Land Secu-
vities attended with Intereft, they are redcem-
able ;- if the Landlord thinks fit to fuffer the
Term to expire, or the Lives to fall in. They
do indeed differ from common Mortgages, be-
caufe they cannot be redecem’d abfolutely at the
Will of the Leffor, but muft continue for a Time
certain, and in that Refpeét may have fome Ad-
vantage of ordinary Mortgages ; yet ftill they
are dcterminable by Effluxion of the Time :
And if in Fa they are not {o determined, but
arc fuffer’d to continue by Renewals, there is
Trouble, fomctimes very unneceffary Trouble,
and Difputes, and always fome Charge, attend-
ing fuch Renewals.

To this we may add ; that there is much more
Care and Caution to be ufed in managing thefe
Eftates, than in abfolute Annuities, or ordinary
Mortgages, with which fome People cannot, and
others will not, incumber themfelves ; and that
they are not fo cafily and fo readily fold and
transferr’d as thofe Sccurities are.  On thefe Ac-

counts
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counts thefe latter, though attended with an In-
tereft of 4/ per Cent, only, fhall be generally
preferr’d to the former, though the Interet be
5 I per Cent, or more : For the Certainty of the
Income, and the punétual Payment of it at the
Times ftated, is to fome,  and the Facility in
felling and transferring their Intereft is to others,
of o great Valuc and Confideration, that we
fee in daily Experience it makes a Difference of
onc per Cent. at leaft,

We are told indeed, that this Manner of dif=
poling of Money is laying it outin the Purchafe
of Lands; and on that Account frequent Cau-
tion is given to the Gentlemen of the Church
and Colleges, that in making and renewing their
Leafes, they are {o far felling their Eftates; which
may be very proper Advice, but comes from
this Hand with an ill Grace ; yet if we call it
buying and felling Lands, for I fhall have no
Quarrel about the Terms if they agree in the
Thing; What do we learn, or what can be in-
ferr’d from thence? Why truly, nothing that
I know of; but that the one buys and the other
fells the growing Rents of the Eftate, and them
orly, for a Term of Years, or for one or more
Lives ; and if their Tenants renew their Leafes,
then there is buying and felling from feven Years
to feven Years, and from Life to Life, and fo on
to the End of the Chapter ; and by that Means
the Owners of Leafes have frequent Opportuni-
ties to repeat the Pleafure of laying out their
Moncey in the Purchafe of Lands.

Now
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_ Now admitting that the Purchafe of a Leafe
is a Purchafe of Land, yet that does not make
the Eftate in it to be ap:rp:tual or a permanent
Intt:rcft nor is it fuch; but muft be efteem’d and
is treated only as a Mortgagc redecemable, or an
J?"Lpnui-ty determinable, at the Pleafure of the
Leflor under fome Limitations. And that ’tis
fo other, or better, is plain not only from thence,
becaufe ’tis entirely jn the Leflor’s Breaft whe-
ther he will renew or not, and if he does not re-
new, there 1s an End put to the Intereft in
whatcver View we look upon it; but becaufe if
he does renew he may raife the Fine, and in
thefe our Days of Profperity, that is no fuch
wild or imaginary Suppofition ; and every Ad-
vanee in the Fine, though never fo fmall, is fo
far forth a Determination of the old Annuity,
and a Subftitution of one lefs in its Room ; for
cvery Rife in the Fine does of Neceflity make
an Abatement of the Annuity.

_ Nay, we may go farther; for tho” a Church
or College, or other Landlord, has taken one
and the fame Fine, fuppofe at one Year’s Value
on the neat Rent, for thefe one Hundred or two
Hundred Years laft paft, or thould continue to
do fo for as many Years to come, yect the very
Change of Times, and the Decreafe in the In-
tereft of Money, does neceflarily itfelf determine
or diminifh thefe Annuities or annuoal Income;
for every Decreafe in the Intereft of Money
makes it neceflary to enlarge the Fund for rai-
fing the Principal, or the Fine to renew, and this

cannot be made greater, but by making the an-
nual
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nual Income lefs. And fince a farther Decreafe
of Intereft may poffibly, and probably will come
to pafs in the Conrfe of fome Years, though
perhaps not fo foon as may be commonly ima-
gined, and this will, and unavoidably muft, draw
along with it fome Diminution of the Annuity ;
and fince the Advancement of Fines is labour’d
fo firongly, and fo warmly purfued, and this
muft make another and a farther Diminution of
{fuch Annuity: Thele Confiderations, added to
thofc already alledged, haveinduced me to think,
that, upon Purchafes of thefe Eftates, Intereft,
at prefent, fhould be computed at 6 /. per Cent.;
upon which Computation a Purchafer may ex-
pect to get about 5/ per Cent, for his own Ufe,
It thefe Calculations of mine, and the Reafon-
1ngs grounded on them, do not appear to others
to have that Weight in them which T have given
to them, fure enough, they are at Liberty to
think, and will a&, for themfelves as they fec
convenient : And there I reft this Matter.

We fhall go on now to confider what is the
Method of adjufting the Fine to be paid for re-
newing, or filling up the Years lapfed in an old
Term; or for-adding any Number of given
Years to the Years in Being in any Leafe. In
general, to be fure, the Rule for renewing a
Leafc muft be the {ame as for purchafing ; for it
can never be confonant to Juftice or Reafon, to
affign one Rule for purchafing the Whole, and
another for purchafing a Part of the fame Whole.
To make a different Rule for thefe Purpofes, lct
the Deviation be on which Side we will, is, in
o Effe&,
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E.ffe®, to fuppofc that feven Years (for Inftance)
to be added on a Renewal, and which, in Time,
will come to be feven Years in Pofleflion, will
not be the fame Thing when they are become
feven Years in Pofleflion, as the like Number of
Years now in Pofieflion is.

A Renewal then being only a new, or another
Purchafe, and to be govern’d by the fame Rules,
we muft reduce the Eftate to an abfolute Annu-
ity, in the Manner before directed; we muft
make our Computation at the Rate of 6/ per
Cent.; and then, if we fubftradt the Value of the
Leafe in Being from the Value of the whole
Leafe, or fubftra¢t the Years Purchafe of the
Term in Being from the Years Purchafe of the
whole Term, the Remainder is the Value or the
Years Purchafe to be given for renewing. If
the Term be not a certain one, or not known,
as in the Cafe of a Life or Lives to be added it
will not, there this previous Operation will be
neceffary, viz, we muft calculate to what "T'erm
the Life or Lives in Being, in Conjunction with
the Life or Lives to be added, when all put to=-
gether, are equal ; or we muft compute the
Value of them, when all put together; and the
Term to which they are equal, or the Value of
them, when put together, is the Term or the
Value out of which the Subftradtion is to be
made. Out of this Term or Value a Subftrac-
tion muft be made of the Term or Value of the
Life or Lives in Being, and the Remainder will
be the Term and Value refpe&ively of the Life

or Lives to be added, as in the former Cafe :
And
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And in the fame Manner we are to proceed,
whenever the new Term is to vary from the old
one, by fixing firft the Number of Years of fuch
new intended Term. ' | '

"To this Method I fee no Objection, except
any fhould arife from that Part of it which di-
rects that thefe Eftates thould be firft reduced to
abfolute Annuities ; and therefore, tho’the Argu-
meats which I have already offer’d under another
Head, where I treated of the Rate of purchafing
fuch Eftates, have, in great Meafure, obviated
any fuch Objection here ; yet, it being ‘a Point
of fome Moment in the Cafe, T will take the
Liberty to repeat, in Part at leaft, what was
there alledged to remove this Difficulty,

We will fuppofe then that an Eftate is out of
Leafe, and to be now let to a "Tenant'at Will,
or from three Years to three Years, ata Rent
certail, the beft that could be got without take=
ing any Fine or Premium j and let us fee what
Rent a Perfon would give, where he undertakes
to make Payment at a Day dnd Place certain,
where he diftharges” the Land-Tax, and all
other  Qut-goings whatever incident to the
Eftate, ‘out of his own Pocker, ‘and cngages to
leave the Eftate in fuch Repair and Condition
as afutare Tenant fhall ‘approve, To imagine
that any Man, for an Eftate of an 100/ per An=
#um at the improved Rent, would give an 100 /.
per Annum neat Rent, is ridiculous, and to prac-
tife it, or attempt it, would be fomething worfe,
“In my Way of Thinking, and according to my
dittle Experience, T fhould very much queftion
c Y F whether
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whether any one, I mcan any one of Senfe
enough to know what he engages to do, and of
Subftance and Honefty enough to make good
his Engagements, would give in clear Rent any
fmore than two Thirds, or thereabouts; of the
improved Rent, on the Terms I mention’d.

I don’t fuppoft here, that the Taxes, Repairs,
and other incidental Charges would amount to
the other third Part, and yet in Truth they will
not fall very much fhort of it, becaufe they
have been already ftated at 30/ per Cent. in com=
mon 2nd ordinary Cafes where Lands are letat
Will on a Rack-Rent : But then ’tis to be con=
fider’d, that it very rarely happens that any Per-
fons will undertake thefe Things on any ‘Terms,
fpecially the Payment of the Land-Tax; and many
are not to be trufted with it ; and thofe who will
undertake them, and can be confided in, will not
doit, on an uncertain and precarious Tenure, un-
lefs they have a confiderable Allowance, {uch an
one as, perhaps, upon a long Term, and a-more
certain Intereft, they would not infift on.

If we carry this Matter farther, and fappole
this Eftate to be let out in future Times by 2
Leafc for feven, fourteen, or twenty onc Years,
yet thefe or the like muft be the T'erms and the
Reat; and then ’tis evident that the one Tenant
and the other has an Equivalent for taking thofe
Charges and Incumbrances on himfelf; as in
fuftice he ought. If we proceed, and fuppofe
fuch Landlord to fell, and fuch Tenant to buy
off Part of this Rent, ’tis weak, or wicked, to
think that one may fell, or the other ought to

buy,
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buy, any Thing but Part of the Neat Rent ; for
the other Part is fomething that does not, and is
fuppofed, not to accrue either to the Landlord
or Tenant. If then a Renewal is only a Pur-
chafe repeated, or only a néw Purchafe call’d by
another Name, as in Truth ’tis no other, ’tis
impoffible, in the Right and Juftice of the Thing,
to diftinguith between letting an Eftate at Will,
on a Rent certain, granting a Term in it withe
out Fine on the like Neat Rent, granting a
Term in it on a Fine proportionate to the
Abatement of fuch Rent, and renewing fuch
Term on a Fine anfwerable to the Number of
Years lapfed : And therefore, in all the Cafes,
Confideration muft be had of thofe Out-goings,
in the lat Cafe, cqually with any of the former,

The Juttice and Reafonablenefs of the Method
propofed by me for adjutting Fines, and wherein,
and how far it differs from, or may be preferable
to any others; either that in commonUfe, or anew
one recommended by Mr. Rickhards ; cannot better
be difcover’d than by computing the Fine in an
Inftance or twoin eachMethod: And I will take
the Liberty to do it on two different Cafes; inone
where the Rent referved to the Landlord fhall be
fuppofed a great one, and in the other a finall one,
in Proportion to the whole Value of the Eftate.
The common Method is to fubftra& the Lord’s
Rent only out of the whole Ren t, mine is to fub=
ftract the Lord’s Rent, and all other Out-goings
and Allowances, out of the whole Rent ; and in
both Cafcs to take the Rent remaining as the Sum

on which to compute the Fine: And Mr. Rick-
¥ a ards’s
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drds’s Method is ; be reékons the whole Rent fot
the Years left in Br:mg in the Term as an Annu-
ity at 6 L per Cent. andthe Out-goings for th¢
fame Number of Years -as an Annuity at 4/
per Cent.y he {ubftracts the fecond Annuity out
of the firft, and takes the Remainder as the
Value of the Annuity for the Term left in Be-
ing 5 and then, if the Value of the Annuity for
the Term fill in Being is fubftrated out of the
Value of the Term when it was full; fuch
Value of the full Term being firft adjufted in
the fame Manner as the Value of the Term reft-
ing is adjufted ; the Sum remaining is'the Fine
to be given' for renewing or filling up the Term.
. We will ftate Intereft at 6 L per Cent. at which
Compatation the Fine willbe 2 3 Years Value,
or nicar ity and the Eftate we will fuppofe to’ be
200 L per Annum at the improved Rent and
the Rent to the Lord in one Cafe to'be 16 1. per
Annum, and in the othér 1207 ; and let us com=
pute what the Fine will be in thefe two different
Cafes, “according to thefe feveral Ways of ad-
jufting it. On the firft Cafc; in the common
Method, where -the Lord’s Rent only - is de-
duéted, the Rent remaining to the Tenant will
be 180! and the Fine will be 4507 for fenew=
ing feven Years lapfed in 2 Term of twenty one
Years: In my Method, where the Lord’s Rent
of 201 and the Qut-goings in Repairs, in the
Land-Tax, and for Cuntmgcnr.:cs, come to 60/,
more, " the Rent remaining to ‘the Tenant will
be 120/ and the Fine 3007 for a like Renew-
At And in Mr. Richards’s Method, ' where the
I..ir::d‘ﬂir Rent only, and the Out-goings for Re-

. pairs
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pairs are dcdu&cd and whu:h will come. only to
40/, the Rent rcmamlng to the Tenant or his
'Annmty will be 160.Z and the. Fine will be
AT, and hl$ Computation is thus made;

The Valige of 200/, per Annum A

for tw:nty onc Years, at 6/, - 2352,
per Cent, is ;

"The Value of 407, per Awmm,
being the Out-goin gsin Rent
apd chafrs, at 47, per Cam‘

is

If this Sum be dedu&ed out of

the former, the Remainder 1792 = 1792,
will be the Value of the Leafe

- for twenty one Years, and is

The Value of 200 /. per Auyum
for fourteen Years, at 6 L . per
Cent. is

%1860. |

The Value of 407, per Ammm
being the Our-goings for four- }

teen Years, at 47 per Cesit, is

If this Sum be dedu@ed out of -

the former, the Remainder ,

will be the Value of  the & 1438— 1438,
Leafe for fourteen Years,
~and is

If the Value of the Leafe for |
fourteen Years be fubftrac- |
ted out of the Value of the | el
Leafc for twenty one, the §~ 29+
Remainder will be thc Fine,
" and is

7.
F 3 On
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On the other Cafe, in which the referved
Rent is fuppofed to be 120/, in the common
Mf:thﬂd where the Lord’s Rent only is de-
dudted, the Rent remaining to the Tenant will
be 8o/ and the Fine 200 /. for feven Years; in
my Method, where the Rent and Out-gmngs
will come to 180 /. all together, the neat Rent
to the Tenant will be 207 only, and the Fine
50l and in Mr. Richards’s Method, who ree-
ons for Lord’s Rent and Repairs 140 /. only,
the neat Rent, or Annuity to the Ttnant, will
be 60/ and the Fine only 817 for feven Years
additional Term.

I thall leave thefe feveral Computations to the
Reader’s Refleétions, without any of my own,
cxcept by remarking only, that if we vary this
laft Cafe fo far as to ftate the Repﬁirs on It at
241 inftead of 207 as in Mr. Richards’s, and
in my Way of Thinking we may do, fince we
agree that the chalrs are to be allow’d for, at
fuch a Rate as, in Fa& and Reality, tl_l_t} come
out to be, as near as can be computed 3 then the
Fine, in my Methad would be 40/ and in his
nothing at all. "The Rent and Out-goings, in
my Way of reckoning, would then be 184/
the E.ent left to the Tenant no more than 104
and the Fine for that 40/ : And in Mr. Richards’s
Way, the Rent ‘and Repairs only being Out-
goings, and which come to 1444 the (..umpu-
tation will ftand thus :

The Value of 200 L per. Annain .
for twenty one Years, at 6/l & 2352

per'Cent. 13
The
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T he Value of 144/ per Annum,
being the Out-goings in
Rent and Repairs, at 4/ per
Cent. is

If this Sum be deduéted out of
the former, the Remainder
will be the Value of the
Leafc for twenty one Years,
and is -

The Value of 200/, per Annum
for fourteen Years, at 6/
per Cent. 1s

The Value of 144./. per Aunum,
being the Out-goings for 14
Years, at 4/, per Cent, is

If this Sum be deduéted out of
the former, the Remainder
will be the Value of the Leafe =

for fourteen Years, and is

/,
2017,

335 =334

1860,

151G

e AV oY W aVe WY a'aY)

'This laft Remainder, which is the Value of
the Leafe for fourteen Years, being greater than
the firft Remainder, which is the Value of the
Leafe for twenty one Years, there is manifeftly
nothing left for a Fine ; on the contrary, the
Value for fourteen Years being greater than the
Value for twenty one Years, by 6/ the Lande
lord ought to pay the Tenant that 6/ to ine
duce him to take an additional feven Years,

I have before obferved, that this Gentleman
makes Ufe of the fame Method in fettling the
Price to be paid on taking or purchafing fuch an
Eftate, as he does in rencwing it; and under

F 4 that
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that Head I found Fau[t with it, as producing
a very abfurd Effe®, viz. that a Leafe for twenty
one Years would be of fome Valuf:, but a Lealc
for fifty Years would be worth nothing. ~The
very fame Abfurdity, or rather one more grofs,
recurs in renewing’; for if this Rule ‘of “com-
puting the Fincis a right one, the Tenant ought
not. to ‘renew, cven ﬁmugh no Fine was de-
manded, in the Cafe laft’ ftated ; ' which is; in
Efe, to fay, that a Leafe of twcnt} one Years
was of Value, if madein 1720, but that a hkt‘:
Leafe of the fame Eftate,if made in r727, was
worth nothing. This indeed may come out to
be the Cafe in fome Inftances'; “that s, where
the Eftate confifts moftly in Houfes, which in
feven Years Time may be much impair’d, and
become ruinous ;  but then the Rule cannot be
a gencraljone, and applic d in all Cafes FIIkE‘
and to be fure is not aqzhcablc to thﬂ Cafe ]uﬂ:
mention’d, where the Repairs are not of much
Cc:nﬂ:qusnc: Nay, the Rule will not do in any
Cafe’ wherf: the Out-goingd ‘amount fo h:gh as
T44 L7’ 2007 let thofe" Out-gt:mgs be in thc
Lord* Rr:nr: only, as in Cafe of Meadow or
Pafture’ Land “where 'no*Repairs at all may be
neceflary 5 for if l:h!s Reaule be obferved, and no
Fine is to be paid on tetiewing the Todal of fuch
an Ei’nt\.?- the neceffary Confcquence will be,
that 4 Leafe for twenty, one Years of fuch an
Eftate wnuhi be a valuable one, but a Leafe for
fcurtr:crr Years and feven Yms in Reverfion im=
mr:dlatﬂy fﬂiiuhmg, that is, a Lnaﬂ: for "wenty
one’ Yta.rs of one and thc famc Eﬁate wnuld
2ot | -

-#
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be of no Value, !;ﬁl: worth lefs than nothing ;
{ﬂii&h is as much as to {ay, that onc and the
fame Thing, for one and the fame Time, is of
fome Value, and of no Value, ’ e -
" Taffert farther, ‘and if any one will gjve them-
felves the Trouble to make the Calculation as I
have done, they will find it to be true, that 2
Finc of one Year’s Value, as, now _frequently
fa]icn, do::é'ﬂ_,lgn{ﬁ_:com: a juft Fine for a feven
Years Renewal,, according to this Rule, when
the Out-goings in Rent or atherwife are about
53 Parts, or about a Moicty of the whale Value.
For which Reafon I am a good deal furprized
that the Franm;gf'._t,his Rule ﬂ}gpldl on one Side
lay aLoad on the Clergy and Fellows of Colleges,
for accepting one Y car’s Rent, as a Fine for
adding feven Years to a Leafe of fourteen in
Being, and on the other Side thould charge their
Tenants with Extertion and Oppreffion, in
forcing their I_‘ar_l';__llurds to i ubmit to fuch Terms;
fince undoubted] y;there are fome, very probably
there are many of thefe public Eftates, where
the Lord’s Rent and the Out-goings, cfpecially;
if the Land-Tax is brought to that Acconnty
as moft Ctrf;_ﬁh!j: it is, or ought to be, ‘muft
amount to more than a Moicety of the full Valye 3
in which Cafe, fuch 3 Fine cannot be taxed of
Partiality of the one Side or the other.

_For the fame Reafon I do as mych wonder,,
that the fame Perfon fhould affere in general
Terms, that feven Years in Reverfion after four--
teen is worth and fold for 2 2 Years Value, if
Igc'longing to the Laicty ; for wherever Eftates.

i are

¥
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are under the Circumftances which have been
juft mention’d, let the Owners be who they will
or what they will, if they take more than one
Years Value for adding feven, they who take,
and not they who pay fuch a Fine, will be
chargeable with Extortion and Opprefiion.
When the Rent and Out-goings are lefs, that
is, more properly fpcaking, where the Neat
Rent, or Annuity coming to the Tenant, 18
greater, the Fine undoubtedly fhould be larger ;
for moft certainly it muft bear a Proportion to
that whieh he is to receive, whatever that be, -
and not to fomething which he never can re-
ceive, And yet, notwithftanding this Writer
magifterially pronounces that a reverfionary
Term of feven Years is worth 2 3 Years Value,
¥ very much queftion whether he can produce 3
fingle Inftance of a Leafe-hold Eftate in the
Kingdom, where fuch feven Years are worth
two Years Value, computing by his own Rule:
For if the Out-goings in the Rent to the Lord,
and in Repairs, are 15/, per Cent. the Fine will
be thort of two Years Value. To make the
Out-goings come to 154 per Cent. I have in-
ferted the Repairs, becaufe he agrees they are
to be allow’d, but have omitted the Land-"1ax;
and if that is likewife to be inferted, as I muft
infift it ought to be, it will be impoffible to find
out an Eftate where the Circumitances are fuch,
that the Out-goings, under all thefe Heads,
fhall be fo little as 157, per Cent.
" Tha the Repairs belong to the Landlord he
achmits, and in Eis Computations always rcekons



[ o1 ]

on them as fuch; and furely he muft be ftupid
himfclf; or muft think others to be fo who main-
tains the contrary, if thofc who are Owners of
the Eftate are to bear this Burden; and if we
may not efteem and call them Owners of the
Eftate who take the whole Profits and Produce
of the Eftate, partly in the annual Rents, and
partly by a fore-hand Rent; I don’t know in
what Light we muft look on, or under what De-
nomination we muft put, them who take the
Whole in annual Rents,

For this Reafon, which I have mentioned
under another Head, and fhall not need to re-
peat any farther, I affert that the Land-Thax is
to be put to the Landlord’s Account, as well in
ftating the Price to be paid on renewing, as on
purchafing thefe Eftates. Nay, this Writer
himfelf; though he charges this Tax to the Te-
naot in all Cafes, and without Diftin&ion, yet
in fome Cafes he does, in Effe&, and in the
Event, make the Tenant an Allowance for them ;
rot indeed by the Name of the Land-Tax, but
under the Notion of Contingencies and Cafual-
tics: And the Allowance he makes for this Pur-
pole is a very ample one, for it exceeds not
only what I crave for fuch Purpofe, but it even
cxceeds any Rate at which that Tax ever yet
was, or, I hope, ever will be aflefs'd ; it being,
in fome Inftances, above 28 /. per Cent. where a
Renewal, and the Fine to be paid upon it, is
under Copfideration. This appears plainly in
the particular Inftance laft mentioned, where I

o BPTIVOLT: i DALMY compall
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computed the Fine, or rather no Fine to be
pald on fuppofing the Lord’s Rent and Re-

alrs c-nly to be 144 L per Annum ;. Where we
f:r: {;hat the reft of the Rent, piz, 56} per An-
2, i3 funk and loft to the Landlord under the
Article. of Cuntmgcnc:es or Cafualties; but
what thofe fhould bey which happen alike in all
Eftates which are of a like Value,. unlefs the
Land—Tax be an;cuuntcd as one and put under
that C:.:w-:r=|+ 1s paft my Comprehenfion,

If we make Ufe of the other Inftance, on
which 1 calculated the Fine to be paid, where
the LDI‘CI s Rent and Repairs are comparatively
fmall ‘there indeed the Allowance. to the Te-
nant fur the Land=Tax is very {mall,. or rather
none at all, on a fuppaﬁ:d Renewal : But where’s
thc Rcaﬁ::-n or the Juftice of this great Diftincti-

The neat Rent or Annuity to the Tenant
in one Cafc is ftated at 56/ per ﬁ’ﬁﬂﬂm, and in
the other at 160 ; but I fuppofc the Difference
in the Tenant’s Annuxt}f folely will hardly pafs
for a juft Caufe of :xcmptmg onc and chargmg
the other with this Tax, *Tis true indecd, that
the Engagements and Incumbrances lying on
ont Tenant, if campared with thofe [}rmg on
thé Seper, arg w*:r}r fmall ; but then ’us truc
ftkcwrﬁ%, thgﬂ: he w’hu has the lefs or the fewer
Incumbrances on‘his Eftate has pald a Fine to
his Landlord in Prﬂp{}rtmn to’ h:s EKE’H’!PIIDH,
and for fuch Exemption,

“ In'fhort, lct us'take it ia whlch nght we
Pl.:a"[b ‘whether this Article of Cﬂntmgcnmes
was. t::r ﬂras not interitled to make a Provifion for

the
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the Land-T'ax, the Mecthod of computing will
ftill come out wrong. If it does include the
Land-Thax, then there isno Provifion at all made
for it in Behalf of a Tenant. who has a large
Annuity;. though the Provifion for him who has
a {mall Annuity is fo very liberal an oney and
yet the onc has all the Eftate he has paid for,
and the other, has paid- for all he has. If the
Land-Tax was not intended, nor is included in
this Provifion, . it will ‘be very difficult to fay
what thofc Contingencies or Cafualties are, which
in fuch an Eftate can amount to fo great an an=
nual Sum; and much more difficult to give a to~
lerable Reafon for making fo great a Diftin&ion
on one and the fame Eftate, where ’tis fuppofed
to difier in one Circumftance only, that of 2
greater or a lefs Rent to the fuperior Lord.

As to that Matter, what Fine the Laicty or
private Perfons do in Faét take on fuch Renew-
als, I fhall not pretend to fay; not knowing all
the Perfons in' the Kingdom, much lefs their
Eftates ; and therefore it would be idle in me to
contradict thofe who affirm that they take 2 %
Years Value, for fome People may know what
others do not know ; but if thofe Perfons mean
to fay that this is univerfally the Practice among
the Laicty,. as they ftrongly infinuate, if they:
don’t plainly fpeak out ; in this I will take up-
on me to contradiét them, becaufe fome Gentle-
men, to my Knowledge, never take more than
one Year’s Value. | I will venture to affirm far-
ther, that thole who regulate their Fines by de-
ducting the Lord’s Rent only out of thcriﬂ..tﬂl.

cnt,
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Rent, and take 2 ¥ Years Value after fuch De=
duction, will neceflarily be guilty, even in this
Woriter’s Eftimation, of extorring more than is
juftly due to them. Nay, I may add, and I
think I have already proved, that if they take
two Yecars Value in the Manner he computes,
they will go to the very Extremity which
even his Raule, in any Inftance whatever, will
well admit.

According to my Method of adjufting a Fine
for feven Years, the Fine, if computed and re-
gulated by deducting the referved Rent only,
will come out to be one Year’s Value, where the
referved Rent is a Moiety of the improved Value,
or ncar it 3 where the referved Rent is three
Parts in four of the Whole, or thereabouts, no
Fine will be due ; and where the referved Rent
is a tenth Part only of the Whole, there the
Fine will be one Year’s Value and' an half] and
fomething over ; in common and ordinary Cafes.
By common Cafes I mean fuch where the Land-
Tax and Repairs may be ftated, each of them at
vo/l per Cent.: But as thefe, in particular
E.ftates, will be more or lefs eafy, thereis Room
left to vary the Fine; and where thefe, and all
other Out-goings, are ftated at the loweft Rate
that can well be fuppofed to happen in any
Eftate whatever, a Fine of two Years Value is
the higheft that can be given, even by the moft
willing Purchafer.

Here I make no Diftin&ion between Lay and
Ecclefiaftical Eftates; and whether Churchmen
and Colleges will think it proper and prudent

to



[ 95 ]

to be more eafy in their Fines than Lay-Leflors
generally are or fhould be, and how far they
ought to carry this Point, that there I fhall leave
to their Confideration: For I do not intend
here to obtrude my Advice on thofe who are
wife enough to think, and able enough to judge,
for themfclves ; nor fhall I make any Suggeftions,
which they will readily enter into and make a
proper Ufe of; without any Interpofition of
minc. .

It will be alledged, perhaps, by thofe who
take two Years or two Years and an half Value
for a Fine, if any fuch there be, and by thofe
who are defirous of getting fuch a Fine, and
poffibly there may be many of them ; that a
"Term for twenty onc Years, and confequently a
Term for feven Years being a Part of ity increafes
in Value and Proportion to the Decreafe of
Intereft of Moncy ; that, when fevenYears, Part
of a Leafe for twenty one Years, are clapfed,
thofe feven Years in Reverfion are become the
Property of the Landlord, and therefore that
his Intereft in fuch feven Years muft be propor-
tionably increafed in Value; and if he fells them
to a Stranger, or adds them to the Term in Be-
ing by rencwing to the old Tenant, that the
Price on Sale or Renewal ought to be advanced
in Proportion.

This Allegation I have already taken fome
Notice of ; and having firft premifed, that as
Intereft has decreafed on'one Side, o as to give
a greater Value to fuch reverfionary Years, fo
on the other Side there may poflibly be fome

new
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tiew Charges on Leafc-hold Eftates, which ma}
have prevented fuch Increafe in Value, in Part,
or in the whole ; and whether that be the Cafc,
ot how far it is the Cafe, I referve to be dif=
cufs’d hereafter: T fay, under fuch poflible Li-
mitations Tadmit the Allegation to be true, and
fhall confider it as fuch. b

T cannot fay, with dny Certainty, when Mf.
Aeroid lived; ‘and framed his Tables for Fines
on Renewals; but I conjeéture he might ‘make
them about two Hundred Years ago, or towirds
the latter End of  the Reign of Henry the VITTth'
and ‘poflibly for the Ufe of the Gentlemen mtu
whofe Hands the Church-Lands were difperfed,
on the Diffolution of the Monafteries. Be that
as it willy it appears pretty plainly from' the
Conftrué&tion-of thefe Tables, ‘ that the Intereft
of Money was then about ‘107 per Cent. ; and
at that Rate, a2 Term for twenty one Years was
-worth cight Yearsand half; 51 Diys Value, and
the Fine for renewing feven Years lapfed in fuch
aLecafe he ftates at one Year’s Value.  Amongft
the many Writers on this Sub;e& {fome of whom
are very full of Complaint, or rather Clamour
for in fome of them ’tis meer Clamour -withc:ut
Knowledge, of the prefent {uppofed Minutenefs
of Fines taken by Churchmen and Colleges; T
meet with none who finds Fault with this Gentle-
man for fixing them at the Rate he has done for
‘his own Time, and for that ‘Rate of Tntereft.
"At the prefent Time, ‘the Intcreft 'of Moncey is
‘at 54 per Cent. and at that Rate, a Term for
twenty one Years is in Value twelve Years, three

Quarters



[ 97 ]

Quarters, 24 Days; and fince the Value of fich
a 'T'erm at the former Rate of Intereft was §-2-51,
by this Decreafc of Intereft the Increafe in Value
on the whole T'erm is one half, that being the
Proportion as near as can well be fix’d ¢ There-
fore the Increafe of the Value on the feven Years
lapfed muft likewife be one half, that is, half a
Year; confequently, the Fine to be paid for fuch
reverfionary feven Years, if Regard is to be had
to thefe Tables of Mr. Zrroid, and a Fine at
prefent is to bear a Proportion to a Fine as for-
merly, will be one Year and an half’s Value,
the Landlord’s Intereft here being manifeftly no
other or more than the feven Years lapfed.

To this if we add another Confideration,
which I referved to myfelf a Liberty to add,
iz, that there may be fome Charges now im-
pofed on thefe Eftates to which in former Times
they were almoft Strangers, and if thofe Charges
are to come entirely out of the Landlord’s In-
tereft, which they muft do, unlefs a Difference
can be fhown between a Payment of one and the
fame Value where made by annual Inftalments
and where made by feptennial ones ; and if this
cannot be cffeéted but by an Abatement in the
Fine, here will be a farther Reducement of fuch
Fine. The new Impofition I mean will cafily
be underftood to be the Tax on Land, which in
Acroid’s Time was never laid, and if any other
were laid of the fame Nature, it was only occa-
fionally and rarely done, whereas it is now annu-
ally donc; and whoever knows any Thing of
the prefent Crown Revenue, and the Monics

G ufually



[ 98]

ufually raifed for the current Services: of - cach
Year, muft acknowledge that it will bea conftant
and certain Tax for twenty one Years at leaft,
if" not for ever. Bl -
If this be the Cafe on Mr. Zeroid’s Tables
for Renewals, I {uppofe we fhall hear nomorc
" Arguments drawn from thence, or any farther
Appeals to them 5 but then I muft infift that it
will not be right neither to apply to this Pur-
pole fome modern "T'ables, which:are plainly and
avowedly calculated on a Suppofition that a Leafe
of Houfes or Lands, deduling only the referved
‘Rent, are the fame Thing as abfolute Annuities;,
which no Body will admit but the moft ftrenu-
ous Advocates for advancing Fines, and even
thele are not all of them willing to go the whole
Length. And yet thefe Gentlemen, as if the
Juftice of thefe Tables when applied ‘to thefe
Purpofes, was as clear as when applied to abfo-
lute Annuities, run Riot againft Tenants, charge
them with Tyranny, Extortion, Oppreflion,
and other foul Praftices; and give their Land-
lords fome Language not much more civil, the
onc for paying, and the other for accepting,
Fines at one Year’s Value only. |

Bat pray, who has given them Authority to
call me Fool, or my Tenant a Knave, becaufe
we can and do agree about a Fine, or T'fell and
he buys fomething, without confulting them; or

abiding by their Tables? Am not I Mafter of
“my own, and may not I do withit what I think
proper, without asking their Leave? I 1 fet
an higher Value on my Eafc, or on my Conve-
' T nience,
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nience, or a lower Value on my Eftate, than
fome others may do, furely T may exchange the
otic for the other at what Price I pleafe without
incurring their Cenfure; where, to be fure, I
opprefs no Man. ~ And I would not have them
to be {o certain and fo pofitive as fome of them
feem to be, that none of the Laicty do now
grant or rencw Leales on thefe eafy Terms, be-
caufe this is to affert a Negative, and it happens
that T can and do affirm it to be falfe on my own
Knowledge.

But to let this pafs ; for 2 Comparifon of what
is done by the Laiety with what is done by the
Clergy, is very little to the Purpofe, unlefs the
Pratice of onc would juftify or excufe the Prac-
tice of another, without Regard had to the Equi-
ty or Iniquity of the Aétion: I will fuppofe
that fuch Praétice of taking low Fines prevails
only or moftly amongft Ecclefiaftical and Colle-
giate Perfons, and that ’tis really a Gricvance ;
but how is it to be removed, if Tenants are ob-
ftinate, and will not advance their Fines ? Why,
their Landlords muft fuffer their Leafes to ex-
pire, and take their Eftates into their own
Hands ;' and this is urged upon them not only
as a Matter of Prudence and Advantage, bat as
a Point of Daty neceffarily incumbent on them
in whatever Circumftances they may be.

Whether fuch a Proje& as this, ifit could be
and were carricd into Execution, would produce
any fuch great Increafe in the annual Income of
thefe Bodies of Men as may be commonly ex-

pected, is a Thing which fome People, perhaps,
53 will

—r
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will make a Doubt of. Thofe Perfons will then
be fully convinced, if it will be any Satisfadtion
to them to be convinced, that Landlords muft
bear the Burden of the Land-Tax ; and they
will find that they muft fubmit to many other
Inconveniencics likewife, of which, in their pre=
fent Sitvation, they are not fenfible, as being
wholly exempt from them, I have before made
an Eftimate, if thefe Eftates were in Hand and
let out to Tenants at Will on a Rack-Rent
without Fine, that they would hardly yield to
the Owners in neat Money more than two ‘Thirds
of the improved Value; - and I'cannot imagine
‘but that, in the prefent Way of managing them,
they muft produce more than a Moiety of fuch
improved Value, the annual Rents and Fine be-
ing put together ; and where they do in Reality
produce lefs, I think the one may reafonably ex~
pec a larger Fine, and the other may well com-
ply with it, and I will not fuppofe any fo foo-
lifhly obftinate as not to comply with it; and
therefore I do not fee the Neceflity or the great
Ufe of this Device, the Event of which no Man
can forefce.

I know very well that this Courfc has been
frequently purfued of late Years amongft fome
of the Laicty, but with what Succefs it has been
attended, or what Service it has done the Owne
ers, I do not pretend to know: But if a Man
were to make a Judgment of it from the Multi-
tude of Farms which are now in the Owners
Hands for want of Tenants, where to be fure
they do not fce half Rent, he would not be very

hatty
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hafty to run into this Project; but, perhaps,
would be apt to fufpe rather, that ar the Bot-
tom this Advice had no more in it, than that
one Fox had loft his Thail amongft the Briars or
in aGin, and would willingly draw in his Bre-
thren to cut off theirs,

But whatever may have been the Succefs of
thefe Undertakings by private Perfons, I can
in no Sort agree that this is g good Recafon for
Perfons in a publick Capacity to engage in fuch
an Affair. It may be fuppofed, and in this Cafe
it muft be fappofed, where a private Perfon can
and does forbear taking a Fine, that his ftated
annual Income will fupply his common and or-
dinary Occaﬁans; and ’tis certain that the Be-
nefit of fuch Forbearance in Time will come
to him or his 3 poffibly to himfelf] inall Events
to fome of his Family. With Regard to Per»
fons in a public Capacity, the Caft is quite other-
wife; for if thefe forego their Fines in their
Courfe, fome of them wili be almoft deftitute of
a Subfiftence, others will be greatly ftraiten’d
by it; and cven thofe whofe Circumftances are
fuch as Jeave Room to forego thefe accidental
Advantages can have no Aflurance, perhaps no
Probability, that they fhall have anyBenefit them-
felves of fuch Farbearance ; And therefore, to
deny themfelves their Fines, and the Opportu-

nities of providing thereby for their own or their
- Families Subfiftence, would be an A& of down=
right Folly in fome of them, and in none of them
would it be an Aét of Prudence, if the prudens
tial Past only be regarded,

G 3 The
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The Advifers of this Scheme forget furcly
that, when thefe Leafes expire, the then Propri-
etor of the Eftate; if he be a fingle Perfon, or
the Community, if it be a Corporation aggregate,
as the Law ftands now will have Power, and
therefore may very legally and rightly grant new
Leafes at the ancient Rent, and take a Fine pro-
portionate to the reft 5 fo that this admirable
Project will produce no more than this, that it
will ftop the Hands of the prefent Proprietor,
or of the Individuals who now compofc a2 Com=
munity, from taking a Fine, to give an Oppor-
tunity to a Succeflor, or to the Individuals who
may hercafter be the Community, to take a
larger Fine.

A Law indced may be made, as one of them
feems to hint, which fhall oblige thefe public
Perfons to permit their old Leafes to expire,
and which fhall reftrain them from granting any
new ones afterwards, on any other Terms but
at the moft improved Rent which can be got
without taking any Fine; and I muft acknow-
ledge this would deftroy the whole Iniquity of
Fine-taking, let it be of which Side we will
But T very much doubt the Parliament will not
come into fuch an A&, unlefs the Houfes fhould
be very thin indeed, becaufe this is to deprive
one Man of his Property, in fome Cafes poilibly
of his whole Subfiftence, meerly to enlarge the
Property of another; and this is to be done
without making any Compenfation to the Party
who is fo deprived, and in a Cafe where the
Intereft of the Perfons lofing and of the

Perfons
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'I’crfons gammg is of equal Concern to the
Ppolic, ..

If the Cafe be fuch, that the Revenue arifing
from thefc Eftates, unlefs you alter the Manner
in which they are now managed, will not main-
tain the Succeflors anfwerable to their Functions,
or their Dignities; that there may be a good R ca-
fon to make fome farther Provifion for them ;
but then that Reafon is equally good to make il
farther Provifion for the now Pofieflors, fince
the prefent Generation is as much concern’d that
the now Proprietors of thefe Offices or Prefer-
ments fhould have an adequate Maintenance, as
the fucceeding Generation can be that the future
Proprictors thould have fuch: And ’tis a very
forry Reafon to diminifh the Income of the im-
mediate Owners, which the Argument fuppofes
to be full low enough alrcady, only becaufe ’tis
proper to augment the Income of their Succef-
fors.

As for what is furthc.r urged, that ’tis the
Duty of the prefent Owners of fuch Eftates,
whatever their Circumftances may be to forego
the Advantage of their Fines, for the Benefit,
poffibly of themfelves, and more certainly c:l:
their Sacceffors; I fee fome unfair and not very
decent Infinuations in the Allegation, but for
‘Reafon or Senfe in it I fee none. The Laws of
the Land have provided that thefe public Perfons
may let Leafes for twenty one Years, or three
Lives, in Poffeflion, and farther than that thofe
Laws have prohibited them to go; a private

Perfon, by Settlement, has referved to himfelf a
| G 4 Power
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Power to let Leafes under the fame Limitations,
and farther he cannot go: But will any Man
fay, that the onc or the other is guilty of In-
juftice if’ he does go fo far? Surely the Laws of
the Land in one Cafe, and a Law of his own
making in the other Cafe, is the Meafure of
Juftice, or there’s none. Or fhall we fay that a
Man in private Life and Concerns may juftly go
as far as he has referved to himfelf a Power to
£0, and that one in public Station is guilty of
Breach of Duty if he goes as far as the Law of
the Land gives him Liberty to go? This is to
make a Diftinétion where there is really no Dif-
ference, or if there is any, the Grounds of Com=-
plaint from the other Party are much better
founded.

Every one who keeps his Leafes always full
by renewing, whether he be in public or private
Life, though he does no more than what he le-
gally may do, and in taking a Fine takes no
more than what is rightfully his own, moft cer-
tainly does fo far depreciate the Eftate belongmg
to him ; but the one docs a Detriment to his
Succeffor, that is to fome Body, he knows not
whom, one who is a perfect Stranger to him ;
and the other ta]-;:s to himf{elf fomething, which
would otherwife come, pofiibly to an cldeft Son
and Heir ; but in all Events to fome Body of his
Family o whom he ftands nv:ar’l} related. Not-
withitanding which, as much Clamour as is raifed
againft the one Clafs of Men for rencwing their
Leafes and taking Fines, we hear of none againft
the other for doing the fame Thing.

. : Ay,
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Ay, but Perfons in a publick Station of Life,
Clergymen fpecially, are to take particular Care
of their Succeflors, and to manage their Eftates
for their Benefit in a peculiar Manner. I by
this no more is meant, than that they ought to
make Ufe of their Eftates in fuch a Way as to
do no Injury to their Succeflors, this moft cer-
tainly is true ; but then ’tis equally true with
Refpect to all Mankind as well as them, and in
all other Inftances as well as this; for cvery Man
is obliged {o to ufe his own as not to injure the
Property of another. If more be meant here,
and that they are in Duty cobliged to let their
Leafes cxpire, and leave them in that State for
the Benefit of their Succeflors, this Notion I
can by no Means come into,

What they ought, or muft in Juftice do, we
have already feen; for the Laws are the Meafure
of that, or’tis paft my Underftanding to find
out what is the Meafure of it. 'What they thould
do as an A& of Charity or Munificence, muit be
determined by the Circumftances and Abilities of
the Proprictors ; and even where thefe are {fup-
pofed to be fufficient for fuch Purpofes, yet fure-
ly we muft leave it to their Judgment and Dif-
cretion : Or we fhall be forced to fay in one
Cafe, that one Man muft debar himfelf of the
Conveniencies, poffibly of the very Neceflaries
of Life, in order that another may enjoy them
in a greater Plenty than himfelf : And in the
other Cafe, if thofe whofe Condition is fuch that
they are in a Capacity to do this are under Obli-
gation to do it, whether their own Judgment

concurs
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concuts in it or not, that very Obligation makes
the A& ceafe to be, what it is intended for, an
A& of Charity or Munificence.

"Where thefe Bodies of Men, or any private
ones amongft them, are in fuch Circumftances
that they can well fpare taking a Fine, as fome
of them to be fure occafionally may do; if they
arc difpofed to Aés of Charity or Munificence
to thofe of their own Order, I cannot but think,
if they will look into their own Eftates, and ob-
ferve what they frequently confift of, that the
Vicars and Curates of the Parifhes where their
F.ftates lie, and out of which their Eftates are
derived, will appear more proper Objects of their
Benevolence, than their Succeffors can do. It
{o happens, not perhaps from the original Do-
nation, but by fome fubfequent artful Exchanges,
that many of the Eftates belonging to thefe Per-
fons are Redories and impropriate ‘T'ythes, and
where they are o, the Provifion left for the Mi-
nifter, if any be left, is fome wretched Pittance ;
and where this is the Cafe, and ’tis much too
common a Cafe, furely the Pradtice of thofe
Clergymen and Colleges is greatly to be com-
mended, who, on renewing their Leafes, fink
the Fine in the Whole, or in Part, and inftead
of it, put their Tenants under an Obligation to
make a proportionable Augmentation of the
Minifter’s Stipend: And as this may be done
with Eafe and Convenience, and to the Satis-
faétion of all Partics interefted, fure enough it
will ‘promote the Intereft of the Church of

England more cffcGually than any Scheme for
letting
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letting Church Leafes run out, and for Clergy-
mens taking their Eftates into' their own Hands.
And fince the Bounty of Queen Auwe gives thefe
Gentlemen, and indecd all others, an Opportu-
nity to double their Benefaction ; if fuch a Mc-
thod for augmenting poor Livings continues to
be encouraged by the Clergy of fuperior For-
tunes, and if the Laicty are ready to concur in
profecuting fo good a Defign, the inferior
Clergy may hope, in fome reafonable Time, to
have a competent Maintenance, and the People
an able and difcrect Minifter as a Guide for
their Souls.

Before I conclude this Head, it will be ex-
pected, perhaps, I fthould, and therefore 1 fhall,
take Notice of another Thing, which is fre-
quently mention’d, and infifted on as a Matter
of great Moment, to determine this Controverfy
about Fines; I mcan the low Value of Moncy,
and the high Price of the Neceffaries of Life,
comparing the prefent with former Times. If
by former Times we underftand here only forty
or fifty Years ago, or the Times of King Charles
and King Fames the Second, which onc of thefe
Wiriters has his Eye upon, the Diflerence of the
Price of Money, or of the Neceflaries of Life,
will make nothing for advancing Fines. The
Decreafe in the Price or Value of Money has
been one per Cent. fince thofe Times, but fuch
Decreale is over-balanced by the Increafe of the
Charges which fince then have been laid on
Lands ; the Article of the Land-Tax alone,

not to mention others, being equal at leaft to the
Gain
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Gain on the other Side; fo that fuch Decreafe
opcrates nothing towards this Purpofe,

As to the Neceffaries of Life, it will be ad-
mitted that many of them are advanced in theie
Price within this Period ; but every Body knows,
who is not wilfully blind, that fuch addirional
Price is to be attributed to the modern Duties
of Excife and Cuftoms; but fuch of thofs -
Things which are the direé and immediate Pro-
duce of Land, and which are exempt from thofe
Duties, ’tis not true that their Price is generally
inhanced 5 andif ’twere true, the neceflary Con-
fequence of fuch Advance thould be, and would
be, that the Lands which produce them would
yicld 2 better annual Rent, and yet this certaine
ly 1s not the Cafe, unlefs the Lands have received
fome Improvements ; and if that were the Cafe,
and where it is the Cafe the Leflors have the Be-
nefit of fuch Addition in the Rent by an Additi-
on to the Fine in Proportion, even on a Suppofiti=
on that they take no more than one Year’s Value.

But for 2 Landlord to raife his Fine, which is
but of the Nature of a fore-hand Rent, meetrly
becaufe many Things in common Life are grown
dearer by new Excifes or new Cuftoms, by
which Means the Expences of him or his Fami-
ly arc enlarged, has no more Senfe in it than
there would be if he thould pretend to raife the
annual Rent of his Eftate becaufe there is an an-
nual 'T'ax on it, and his Income thereby leffen’d -
For the Diminution of the Income in one Cafe
38 jult as good a Reafon for raifing one Kind of
Rent, as the Enlargement of the Expence m

the
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the other Cafeis for raifing the other Kind. Bat
I doubt few Landlords will find their Tenants
fuch Afles, notwithftanding the low Opinion
which fome of them entertain of their Under-
ftanding, "as to fubmit to this Burden, unlefs
they can put them into a Way of throwing it
off from their own Shoulders, and laying it on
the Confumer of the Produce of the Land, as
common ‘T'radefmen in excifeable Goods do, by
raifing the Price of the Commodities they vend 2
And yet, in the Event, even this would bring
it back on themfelves in great Meafure. The
Truth is, if Land Owners, in this and other In-
ftances, can and do prevent the Load of a Tax
from falling dire&ly and immediately on them-
felves, yet in the laft Refort there it will fall,
let them fhift it feemingly as far off as they will
in the firt Impofition; and, perhaps, juft fo
much farther off from them as ’tis laid in the
firft Inftant, and according to common View and
Eftimation, juft fo much the more heavily it
comes upon them at the laft,

If by former Times we mean thofe of two
Hundred or three Hundred Years ago, this may
require a diftinét Confideration. Every one,who
has at all look’d into Things of thisNature, knows
very well, that in the Times of Henry the Fourth,
or about three Hundred Years ago, a Pound of
Silver Money in Tale was an a@ual and effective
Pound of Silver, wanting a few Shillings, and
allowing a fmall Matter for Allay 5 a Solid or
Shilling, or what was fo denominated in Ace
counts, was a twenticth Part of a Pound, and a

Penny
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fchn}' a t_w:lﬁh'Part of a Shilling. - From hence,
without Doubt, was introduced the Method of
reckoning by Pounds, Shillings, and Pence ; mean-
ing thercby fuch Quantities of Silver : And we
continue ftill to make our Accounts by Pounds,
Shiltings, and Pence, tho’ it is now meerly a Fic-
tion, and fubfifts'no where but.in Imagination ;
for a Pound in Money, as now call’d, does certain-
Iy contain no more than a third Part of the ancient
Pound, which was a Pound in Weight as well as
in Tale. Sl s |

It is known too, equally well, that fifteen
Pounds in Silver, whether in Coin or in Bullion,
they being both the fame or near it, were equal
to one Pound Weight in Gold : And a Pound of
Silver in Weight being now cut into 34 2 5. or
fixty two Shillings, fiftcen fuch Pounds make
now 46 7. 10+. in Silver Money in Tale ; and a
Pound of Gold is now cut into forty four Gui=
neas and an Half, which makes in Gold Money
in Tale 46 /. 14 5. 64. each Guinea reckon’d
at 12 15, So that Gold and Silver in our Days
bears the fame, or very near the fame, Proporti-
on to one another, as they did in former Days,

How the State of the Silver Coin ftood about
two Hundred Years ago, or in the Times of
‘Henry the Fighth, is not fo ealy to fix without
diftinguifhing the Times; however, it may be
{ufficient here to fay in general, that in the be~
ginning of his Reign a Pound of -Silver made
2], 5s.in Tale, and at the latter End 7/ 45.5
fo great was the Debafement of the Coin then

by the Mixture of Allay: And yet once, 1n
the
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the Time of his Son and Succeflor, Edward
the Sisth, this Coin was made much worfe,
a Pound of Silver fine making 14/ 8s. in Tale,

I cannot forbear obferving here, that many
Authors, amongft others Bithop Fleetwood in
his Chronicon Preciofum, take Notice of this De-
bafcment of the Coin, and complain of it as a
‘great Grievance to the Nation, as undoubtedly
it was ; but affert, that an Advancement of Mo-
ncy in the Denomination, where the Standard of
which ’tis made remains the fame, is no Preju-
dice to the Pablick. Nay, fome carry it fo far
as to contend it would be of Advantage ; where-
as an Advancement and a Debafement moft cer-
‘tainly are in equal Mifchief, where made in an
equal Degree. If the Silver Species now in Be-
ing was all call’d in and re-coin’d half of Silver
and half of Allay, the Grievance of this is readi-
ly feen and admitted ; but if a Crown Picce were
call'd an Angel, and made to go for ten Shil-
lings, and the reft of the Silver Pieces in Pro-
portion; in this, fay they, there’s no Harm,
the Change is meerly nominal.

As to Sales or Bargains to be made in future,
‘T agree fuch Change in general is meerly nomi-
nal ; becaufe the Partics felling or contra&ing
will have Regard, not to the Denomination
folely, but to the real Quantity of Silver or
“Gold which is known, or fuppofed, to be con-
tain’d in the Money in which fuch Contraéts are
‘prefumed to be paid and perform’d ; and there-
fore the Owners of Goods would then expect to
~have double the Quantity of Money in Pounds,
Shillings,
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Shillings, and Pence, for the fame Commodities
which they would now fell for the fingle Qua"ﬂ-
tity : So that in thefe Inftances there would be
neither Prejudice nor Benefit accruing to cither
Party. But would not the Cafe be the fame,
and the Change be meerly nominal, if the Mo-
ney were debafed in an equal Proportion?  Ex-
aCtly the very fame, and for the fame Reafon :
For there would be the like Right, the like
Opportunity, and the like Method, of Perfons
helping themfelves, viz. by taking then a double
Quantity of Money, in Monies numberd, in-
ftead of a fingle one which they now take.

But, befides thofe Tranfaétions of buying and
felling, and Contracts, in future, there are other
Moncy Matters which are to be regarded, and
where this Exchange will produce an Efiect
which fhall be more than Names and meer
Words. There are fuch Things as old and un-
alterable Rents, Annuities perpetual and certain,
Debts fubfifting, and Contraéts in Being, both
of a public and private Nature, where the Sums
are fix'd and determinate, to the Value of many
Millions, perhaps not much fhort of a Moicty
of the Value of the Eftate of the whole King~
dom 3 the Proprictors of all which neceflarily
muft lofe juft as much as the Money is nominally
advanced, for that they will reccive juft {o much
in Silver lefs, and in Gold proportionably, as is
equal to the fuppofed Increafe in the Denomina-
tion of the Money. With Regard therefore to
thefe Perfons, an Increafc in the nominal Value
of Money, and a Decreafe in the intrinfic Value,

‘ fuppoling
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fuppofing them to be in one and the fame Pro-
portion, will have one and the fame mifchicvous
Effc@ ; that is, the one or the other will fink a
Moiety of their Subftance. Whether fuch a Pro-
je€t as this might not pafs in a neighbouring
Kingdom for a reafonably good Way of dif-
charging public Debts, I can’t tetl; but I be-
lieve he who fhould advife it, and put it in Prac-
tice in England, in mott People’s Opinion, wotld
deferve ah Ax or a Halter. ‘

And for the Advantages which are furmifed
would arife from hence to the Public, wiz. that
fuch a Scheme would make the Species of Silver
more plentiful, and prevént its being melted
dowh and exported ; they are both of them
very vain and very groundlefs Expe&ations, If
the Silver Coin, fuppofing there dre fow fix
Millions of that Species in the Kingdom, were
advanced to double the prefent nominal Value,
we might indeed fay then, that we had twelve
Millions of that Species ; but this fame Silver
Species, when call’'d twelve Millions, will ope-
rate in Trade, or any Bufincfs of the Nation,
jult fo far, and no farther, than the fame Specics
now does, which is call'd only fix Millions : For
that, after fuch Alteration, there can be no
Money Tranfa&ions in which Silver is made ufe
of, let the Tranfaction be in a greater or 2 1663
Sum, but we muft ncceflarily then make Ufe of
double the Quantity of that Money in Tale, or
the fame Quantity in Weight, which we now
make Ufe of, for any Purpofe whatever, ex-
cepting that of paying old Débts, and making

H good
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good previous Contracts. 'To fay otherwife, or
that the fame Quantity of Silver in Coin, when
call’d twelve Millions, would be of more Ufe
than when call’d fix Millions, has no more T'ruth
or Senfe in it, than therc would be in faying;
if a Picce of Cloth of five Yards long were cut
into ten Picces, and thofe Picces were called
Yards, that then it would go farther in making
a Suit of Cloaths, than it would do if thofe
Pieces were call’d, as they really are, half Yards
only. Juft in the fame Manncr, if a Pound of
Silver, which is cut into fixty two Pieces, and
which are now call’d Shillings, fhould hereafter
be call’d Solids, or by any other new Name,
and made to pafs for two Shillings; yet a Pound
of Silver, whether the fixty two Picces, of which
’tis made, are call’d Shillings or Solids, is one
and the fame Thing, and of onc and the fame
Value; and an old Shilling will go as far at the
Market as a new Solid.

On this Account, and for the fame Reafon,
any fuch Scheme as this, whether it be by in-
creafing the nominal Value of Money by giving
it 2 new. Name, or by decreafing its real Value
by debafing it, will have no Sort of Effect to-
wards preventing the Exportation of our Coin,
cither of Gold or Silver. Traders and Mer-
chants, efpecially thofe who deal in foreign
Commodities, will not have Regard to the
Pounds, Shillings, and Pence in Tale, to which
fo many Picces of Silver or Gold Coin may a-
mount but to the Pounds, Ounces, and Grains,
which thofe Picces will make in Weight at the

Scale §
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Scale ; and thetefore, for a Parcel of Goods, the
fame in Quantity and Quality, they will then ex-
pect, and in Fa&t will receive, Silver or Gold in
Exchange, the fame in Quantity and Quality
which they now do: And confequently may ex-
port Silver or Gold with the fame Eafe and equal
Profit, whatever the State of the Coin fhall be:
And if they can do it to Advantage, I fuppofe
they will do it ; and I confefs I do not fec any
Reafonn why they fhould be prohibited.

To return from this Digrefion. What was
the Intereft of Money, or of Silver and Gold
of which it confifted, or the Price given for it
on Loan, in the two feveral Periods I have been
fpeaking of, viz. two Hundred and three Hun-
dred Years ago, I confels I have not been able
to difcover, fo as to fix it with any Certainty.
Thus far, however, we may fafely go, and per=
haps that may be fufficient for our Purpofe, as
to affirm, that about two Hundred Years ago it
was at leaft as high as 10 L per Cent. per Annum,
there being an A& of Parliament made at the
latter End of the Reign of Henry the VIIIth,
that it fhould not exceed that Rate; fo that it
is a very fair Conjeéture, that it had been before
that Time higher, and in the Times of Henry
the IVth, poffibly as high as 1§/ per Cent.: And
every Body knows, that the Intereft or Price of
it now is no more than 5/ per Cent. fetting it at
the higheft Rate it can be let at.
~ From thefe Premifes, T mecan from the diffe-
rent State of the Silver Coin, which generally
governs that of the Gold Coin, and from the

H 2 different
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diflerent Rates of Intereft, in the two former or
in any other Periods, and in the prefent Period
of Time, I make thefe Deductions : That when
a Pound of Money in Tale was an effeétive
Pound of Silver in Weight, and the Intereft of
Price of Money was at 10 per Cent. if we com-
parc the Price of Commodities in England now,
with the Price of them at thofe Times, the Price
now fhould be in the Proportion of fix to one;
and if the Price or Intereft of Money was at 1§
per Cent. and the like Comparifon were made,
the Proportion now fhould be as nine to one.
My Notion in this Matter is, that the Price of
Things at one Time will bear that Proportion to
the Price of them at another Time, which the ef=
fective Silver in the nominal Pound at one Time
bears to the effe@ive Silver in the nominal Pound
at another Time, and the Intereft or Price of fuch
Pounds on Loan at the different given Times ;
Computation being made upon both thofe Heads.
From hence I infer, if in the Times of Heury
the VIIIth a Pound of Silver was cut into forty
or forty five Shillings, and now into fixty or
fixty two, that the Price of any Commodity
which then was two muft now be three Pounds
on the Account of that Difference only ; and if
the Intereft or Price of Money was then 10
per Cent. which is now only five, the Price on
that Account muft be farther doubled, and, in
all, be fix Pounds; thatis, the prefent Price
muit be three Times as much as in that Reign.
In like Manner, if in the Times of Henry the
VIth 2 Pound of Silver was cut into thirty, and
now
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now into fixty two Shillings, from thence onl y the
Price of Things now muft be double the Price of
themthen; and if the Intereft of Money then was
at 15 per Cent. as very probably it might, that
Difference from the Intereft now will make an
Addition of a treble Price, and the Whole be as
fix to one.  So in the Times of Henry the IVth,
when 2 Pound of Money in Tale was 2 Pound
of Silver in Weight, and the Intereft was 15 per
Cent. which is treble the Value and treble the Price
of each now, we muft treble the Price on cach Ac-
count, and the Price now will be as nine to one,
To fhow this, I will make Ufe of a familiar
Inftance, A Farmer or Merchant, in the Times
when a Pound of Money in Tale was an effective
Pound of Silver in Weight, and the Price of it
on Loan was 10 per Cenz, is poflefs’d of a Par-
cel of Sheep, Oxen, Wool, Corn, or other Ne~
ceffaries of Life, to the Value of an 100/, at the
Market Price ; when he fells them at that Rate,
will receive an 100/ in Silver, in Weight as well
as in Tale, or in Gold proportionably. = A Far-
mer or Merchant in thefe Times therefore muff
have 300 in Money for a like Parcel of Goods,
or clle he will not have the fame Quantity of
Silver or Gold in Weight, though the Goods
fold are in Quantity and Quality the fame ; thae
1s, the prefent Owner muft have three Times the
Price, in Money as now told, as the ancient
Owner had, for the fame Things. That this is
the Fact in the Inftance of Gold, as a Commo-
dity, is evident ; for that a Pound of Gold in
Henry the IVeh’s Time, was fold for 15/ or
H 3 theres
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thereabouts, in Money in Tale, and now itfclls
for 457, and fomething over, in the like Money
in Tale, that is, at three Times the Price,

To go on to the Difference 1n the Rate of In-
tereft now and formerly, If thefc Merchants
have not prefent Occafion for their {everal Sums
in their Way of Trade and Bufincfs, or are de-
firous to let them out at Intercft : The Merchant
of old Times, on the Loan of his 100/ at the
End of the Year will receive 10/ in Silver, in
Weight as well as in Tale, fuppofing Intereft
to have been then at 10 per Cent.; but the
Merchant of thefe Times, for the Intereft of his
300 /. will have no more than 15/ in Tale,
which is equal only to 52 in Weight: There-
fore, that the one and the other may have equal
Advantage from the fame Parcel of Goods, the
modern Merchant muft fell his Goods at 6co/,
for no lefs Sum than that will yield him 10 I. of
Silver in Weight for Intereft by the End of the
Vear, that is, he muft fell them at fix Times the
Price : or otherwife thefe two Perfons, at the
End of fuch Year, will not be in equal Circum=
ftances, though they were fo at the Beginning
when they were poflefs’d of their Goods.

If thefe Merchants fhould inveft their Money
in Lands of Inheritance, inftead of putting it
out at Intereft, the Cafe will ftill come out the
fame. When Money is at 10 per Cent. the
Price of Eftates in Fee-Simple is ten Years
Value : So that an 100 /. in old Times would
have purchafed an Eftate of 10/ per Annunt,
and 2 Rent of 107 per Annuin was a Rent of

fo
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fo many Pounds Weight in Silver, or near it,
and of Gold in Proportion. If a Man were now
to purchafe an Eftate of equal Goodnefs, he
muft pay for it 300/ even though Iatereft were
Afuppofed to be the fame now as formerly, and
there were no Advance in the Year’s Purchafe;
for no Rent lefs than 307 per Annum will pro-
duce ten Pounds in Silver in Weight, or propor=
tionably in Gold. And when we take 1rto the
Account the Difference of Intercft, ’ris plain,
that the Fall of Intereft to onc Half makes a
Rife of Land in the Purchafe to a double Price:
and therefore, now Intereft is no more than 3§
per Cent, he muft and does pay 6ool for an
Eftate of 30 L. per Annum; thatis, for an Eftate
of equal Goodnefs, and which fhall yicld an
equal Quantity of real Silver or Gold, which
might have been bought 300 Years ago for one

100 /. he muft now pay juft fix Times as much.
Or take the Matter in this Light. The Sum
of an 100 /. in former Ages, if laid out in Lands,
or let out at Intereft, would, in a Year’s Time,
produce to the Owner ten Pounds Weight of
Silver, or a proportionable Quantity of Gold ;
the Sum of 200/ now, if laid out in Lands, or
let out at Intereft, would, in a Year’s Time,
produce to the Owner ten Pounds in Money, as
now counted: But ten Pounds in Money, as
formerly counted, had threc Times as much
Silver or Gold in it, as ten Pounds in Money, as
now counted : Therefore, to produce as much
Silver or Gold within the Year as formerly,
three Times 200/, or 600 /. as Money is now
H 4 counted,
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counted, muft be laid out in Land, or put out
at Intereft 5 that is, fix T'imes the Money muft
now be employ’d to produce the fame Quantity
of Silver or Gold as was produced formerly by
one 100/ only. The Confequence of this is,
that the Neceflaries and Conveniencies of Life,
which are the Things out of which Money is to
arifc, when they come to a Market, muft now
be fold at fix Times the Price, or fix Times the
Pounds, Shillings, and Pence, which they were
formerly fold at; or the very fame Things will
not anfwer the fame Purpofes of Life now,
which they would have done three Hundred
Years ago. 1 S

It will be needlefs to repeat here this Rea-
foning, and thow that ’tis applicable to the Cale,
which I have fuppofed poflible, that the Intereft
of Money has been in fome Times at 15/ per
Cent. and that the Price of Goods between thofe
Times and thefe fhould be in the Proportion of
nine to cne. It may fufficc to f{ay in general,
that it will hold good in that Inflance, and in
any other which may be {fuppofed ; fo that where-
cver the Quantity or real Silver in a nominal
Pound, and the current Intereft of Money can
be known and determined, there the Price of
Things may be known and determined likewife.
My Notion is here, that the real and intrinfic
Value of the abfolute Necefiaries of Life, fuch
as Food and Rayment, were always, and always
will be, much one and the fame, except where
an accidental Plenty or Scarcity makes a tempo-

rary Variation ; but if we compute the Value of
« thofe
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thofe Neceflaries by a third Thing as a commor
Meafure between them, the Price, or nominal
Value {fo meafured, muft vary as fuch Mecafure
itfelf varies. If Silver be made that Medium,
as for many Ages it has been in thefe Parts of the
World ; and if in former Times a real Pound
of Silver was call’d a Pound, a twentieth Part of
a Pound was call’'d a Shilling, and the twelfth
Part of a Shilling a Penny; if in Times fubfe-
quent the Meafure itfelf be varied, and a third
Part of a Pound of Silver be denominated a
Pound, and Shillings and Pence in the like Pro-
portion, the Price or nominal Value of the Ne-
ceffaries of Life will and muft vary with it. A
Quarter of Wheat or Malt, 2 Pound of Beef,
or a Yard of Cloth, are now of the fame real
Value as heretofore ; for they will go as far to-
wards the Support of human Life now as they
did five Hundred or a Thoufand Years ago, and
no farther; but their Price or nominal Value,
as meafured by the current Coin of the King-
dom, muit vary as the Coin itfelf varies ; and
this we muft admit to be the Cafe in Silver itfelf]
or we muft be forced to fay, that one third Part
of a Pound of Silver, fuppofing no more than a
third Part of a Pound of Silver to be in a pre-
fent nominal Pound, is of equal Value with a
whole Pound. For if we confider Silver, not as
a Meafure of Traffick only, but as a Neceflary
or Convenience of Life, and as 2 Merchandizable
Commodity, as we certainly may and do ; one
Pound of Silver is of the fame Value as anether,
and of the fame Value at one Time as at ano=
Py ther,
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ther, greater or lefs Plenty excepted, but the
Price or nominal Value was formerly one Pound
only, but now we fec it is three Pounds and
above in Silver, as a Mcafure: And we may
rightly fay, that it ccafes to be one and the fame
Meafure, when it ceafes to be one and the fame
Thing in its Weight and Value.

From hence we plainly difcern one Reafon
why Money now is not of the fame Value as it
was two Hundred or three Hundred Years ago,
9iz. becaufe the Silver of which it confifts in any
given Sum in Tale is now only a Moicty, or a
third Part of the Quantity which was formerly
in the like Sum in Tale; and it being a Conve-
nience of Life and a faleable Commodity, the
real Quantity of Silver in the Money is the true
Meafure of its Value. But befides this Decreafe
in the Value of Money arifing from the Variati-
on in the Species; we find another in the Inte-
reft, or annual Premium for it, 'This, to be fure,
has proceeded from another Caufe; and has
arifen, as I apprehend, from the great Increale
of the moveable and eafily transferable Eftates
in the Kingdom, which for fome Time has been
growing upon us, and of late has been fo vaitly
inlarged by the public Funds, and not from the
Increafec of Gold and Silver in the Kingdom,
cither in Coin or Bullion, any otherwife than as
they conftitute a Part of fuch moveable Eitates,
How, and in what Manner, thefe Decreafes of
the Value of Money in both Kinds have an In-
fluence on the Price of the Neceffaries of Life,
we have already taken Notice ; we fhall praceed,

therefore,
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therefore, to confider how fuch Decreafes, and
the Increafe in the Value, or rather Price, of
thefc Neceffaries, are or may be applied to the

Purpofe of advancing Fines fince thofe Days.
~ What Influence the Decreafe in the Intereft
of Moncy fhould have in this Affair, we have
already confider’d ; and I fhall not need to re-
peat what has been offer’d to that Purpofe under
another Head. As to the Increale in the Price
of Things, it can be nothing to the Purpofe,
unlefs we could fuppofe that the very numerical
Fine was now taken for the fame individual
Eftate, which was taken two Hundred Years
ago, which every Body knows to be falfe, Ifa
Landlord, in his Cataloguc of the Neceffaries of
Life, thould infert Wine, Brandy, Coffee, Tea,
and Chocolate, and alledge that the Price of
thefe Things is greatly inhanfed of late Years s
I doubt his Tenant, who holds by the Year,
will hardly be brought to admit, that an Advance,
in the Price of thofc Commeodities, or in the Ufe
of them, is a fufficient Reafon to raife his Rent
which is paid annually, nor his Tenant, who
holds by Leafe, to raife his fore-hand Rent or
his Fine, which is paid at once : becaufe the
Produce of his Land, out of which fuch Rents
arc to arife, to be fure, is neither made better,
nor of greater Value, by any fuch Advance; ’tis

well if ’tis not made worfe, and of lefs Value.
If the Price of Beef and Mutton, of Wool
and Corn, or the like, is advanced threefold fup=-
pofe, fince the Times of Henry the VIIIth, or
in any other PrDPDrtiun fince any other dff,t:r-
minate
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minate Period of Time ; whether fuch Rife has
procecded from lowerin g the Intereft of Money,
or from diminifhing its intrinfic Value, or from
both together ; fuch Advancement in one Kind
has given Occafion for, and produced, an Ad-
vancement in another Kind, 2iz, in the annual
Rent: For the Reat of Land and the Price of
the Things which that Land produces, always
do, and neceffarily muft rife or fall together:
And fince the annual Rent is the Meafure of the
fore-hand Rent, an Enlargement of one has
made an Enlargement of the other likewife in
Proportion ; fo that 2 Leffor, in the prefent
Way of Computation, has already raifed his
Fine anfwerable to the Rife which has been in
the Pricc of thofe Neceflaries of Life, in which
he can any wife be concern’d, or his Eftate be
affeted by: And where the Price of thofe
Things which the Land produces has not been
raifed, there’s no Senfe or Reafon in raifing the

annual or fore-hand Rent. |
I fhall add here, that the Cheapnefs of Money
and Dearnefs of the Neceffaries of Life, which
already have or hereafter may come to pafs, have
no Influence on Leafe-hold Eftates which in any
Refpect are beneficial to the Owners, but di-
veCily the contrary : though with Regard to
Fee-Simple Lands, the Proprictors of them have
a vifible and immediate Advantage if they part
with their Intereft, and if they keep it, in all
Probability, in the Courfe of fome Years, muft
have onc in another Kind., ‘The Confequence
of this Decreafe in Intereft on one Side is, that
the




[ 25 ]

the Annuity coming to the Owner of the Leafe
muft fink, as certainly, though not altogether i
the fame Proportion, as if his Money were in-
vefted in Sowth-Sea, or other public Annuities,
and the Government fhould lower thofé Annuie
tics; or if his Money were out on a Mortgage,
and the Intereft of it were decreafed by Law ;
and the Principal, in either of thofe Cafes, can
in no wife be enlarged : And, on the other Side,
the Proprietor of inheritable Lands has a great
Advance in his Principal, by the Rife in the
Value on Sale, and his Rent or Annuity out of
all Danger of finking.

If this Decreafe in the Value of Money, and
Increafc in the Price of the Neceflaries of Life,
which always go together, or rather are one
and the fame Thing, fhould occafion 2 Rife in
the Rent of Lands, as in the Compafs of fome
Time it certainly will, tho’ it proceed by De-
grees not eafily perceptible; the Advantage of
fuch Rife will redound wholly to the Proprie-
tor of Fee-Simple Eftates, and the Leafcholder
can have no Share in it, for his Landlord has un-
doubtedly the Right to,and will undoubtedly rake
the wholeBenefit of; that in his fubfequent Fines.

Now I fuppofe a lefs Income arifing to a Te-
nant, and at the fame Time a greater Expence
becoming neceflary, as they always accompany
one another, is no very agreeable Thing in En-
joyment, or comfortable in Profpeét: So that [
humbly apprehend thofe many Harangues upon
the prefent profperous State of the Nation, and
the Intimations of the Probability of a farther

Deccreafe
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Decreafe in the Intereft of Money, which {o fres
quently occur in fome of the Writers on this
Subjeét, however true they may be, and of Ser~
vice to Tenants of Lands in Fee-Simple, if ap-
plied, and when applicd to Tenants by Leafe,
and Monied Men, are not exceedingly much to
their Satisfaction, or to the prefent Purpofe.
Since then, upon the whole, Eftates for a
Term of twenty one Years, or any other deter-
minate Number of Years, may be afcertain’d to
the Exa&nefs of a fingle Shilling, if there were
Occafion for it, provided they be, and when
they are, reduced to abfolute Annuities : And
having offer’d to Confideration the feveral Ar-
ticles of Deduétions and Allowances to be made,
which the Purchafers of fuch Eftates may fairly
infift on, in order to reduce them to fuch Annu=
ities = And having ftated what I apprehend to
be a rcafcnable Intereft for the Money laid out
in purchafing or renewing them, which I think,
in a general Way, fhould be one per Cent, higher
than the common current Rate : I fhall only
add, that I have annexed a Table, N° L., for
valuing Anpuities for any Term for fifty one
Years, at the feveral Rates of 3, 4, §, 6, 7, and
8 per Cent. Intereft ; in which, inftead of Deci-
mals for Parts of a Year or Parts of a Month,
I have inferted Quarters of a Year and Days,
and in the following Difcourfe exprefs my felf in
that Manncr ; apprehending fuch a Ferm would
be more ufeful and more ready for other People,
as I found it to be for myfelt.
In
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In one Cafe indeed, where the annual Rent op
Annuity isan even 100/ or is eafily reduced to
fuch, there a Table by Years and Decimals, or
rather Centefimals, is more ready than by Quar-
tersand Days ; for there the very Figures, which
exprefs the Years and centefimal Parts, exprefs
the Value in Money: For Inftance, if Enquiry
was made, what is the Value of an Annuity, or
a Leafe reduced to an Annuity, for twenty one
Years, Intereft computed at 4/ per Cent.; the
Anfwer is, 14-01 in Years and Centefimals,
which in Money is 1401/, For which Reafon,
and becaufc fome Perfons may have a better
Tafte, or have been more accuftomed, to thefe
Accounts in the Way of Decimals ; and fince in
the following Difcourfe I often make Ufe of, and
have Reference to, a Table drawn in that Form 3
to my Table for the Value of Annuities I have
added a third Column, which gives the Decimal,
or rather Centefimal, Parts of a Year, corre-
fponding to the Quarters and Days. I muft ob-
fcrve here, that Mr. Richards, in his Table, and
throughout his Difcourfe, calls thofe Parts of a
Year Decimals;  for what Reafon I cannot un-
derftand ; but not intending to have any Difpute
about Terms, where the Mcaning of them is
well enocugh underftood, I have complied with
the Ufe of his Expreffion ; though the Parts in-
tended are really Centefimal Parts of a Year, and
ought to be fo call’d.

The Ufe of this Table in purchafing thefe
Eftates, whether they are originally and pro-
perly Terms for Years, or are Eftates for a Life

or
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or Lives, and are reduced to Terms for Years;
is fo obvious and fo well known, that I need to
add nothing to explain it. In rencwing fuch
Eftates of cither Kind, there is Occafion only
for an caly Operation: that is, in Cafe of Leafes
for Years, to put together the Number of Years
remaining in the Leafe and the Number of Years
to be added : in Cafe of Leafes for Lives, to put
together the Number of Years to which the Life
or Lives remaining are equal, and the Number of
Yecars to which the Life or Lives to be added are
cqual ; to ftate the Value of the whole Term:
and then out of fuch Value to deduét the Value
of the Term of Years in Being in the Leafe;
and the Remainder is the Value of the Number
of Years, or of the Life or Lives, to be added ;
that is to fay, is the Fine to be paid for renew-
ing. Tor this Reafon I thought it unneceflary
to infert any Table for renewing Leafes ; but it
may, perhaps, be of Service to fuch who may
be concern’d in thefe Sort of Tranfa&ions to
give them a Caution, that they firft reduce the
Eftate in View to an abfolute Annuity ; for that
thofe fame Tables, either for purchafing or re=
newing, are very improperly, I may fay very
unjuftly, applied to Eftates held by Leafe, un-
lefs and until they are fo reduced : For the Com-
putations, by which both the one and the other
are conftruéted, are made on this Foot, that the
Annuities are abfolute. And this Caution ap-
pears to me the more neceffary, becaufe the com-
mon Tables of Renewals may tend, and per-
haps were calculated and publifhed witha View,

o
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to take off Peoples Minds from attending to this
Point, viz. what Parts of the annual Value of his
Eftate a Tenant is to pay for in the Fine on a
Renewal ; whereas, in my Judgment, this is the
only Matter that deferves or requires any Atten-
tion, and which I have been here attempting to
adjuft and cftablith; and I hope have put into
fuch a Method as will appear to be a fair and
equitable one between Landlord and Tenant.

End of  the Firft Boox.

I BOOK
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An E SSAY to fﬂfmﬂfe the Chance af
1he Duration of a Life, and to afcertain
the Value of Leafes and Annstities for
Life, &c.

=z & proceed now to confider of, and
propofe, a Method to afcertain the
_,: Value of Leafes for one or morc
S8 Lives, and thofe, T think, as well as
Leaﬁ:s fa:::ur Years, muft firft be reduced to abfo-
lute Annuities; and this we muft do by the fame
Rules, and in the fame Manner, as has been pre=
{cribed in common Leafes for Years. When
this is done, or provided for, Eftates, whether
held by Lr:aﬁr, or by any, other Tenure for a
Life, will'hate one and the fame Eonﬁdcratmn :
and to ad_]ﬂﬂ:‘thﬂ Value of” fuch Interefts, I ap-
prehend it'to be the beft, 3ntl, indeed, the cnly
Method, to'refolve them into Terms b TEars
certain. 'To do this, we muft compute to what
Age there is a Chancc or Probability that any
Perfon or Perfons named fhall live ; or, which is
the fame Thing, to what Term of Years any
given Lifc or Lives are cqual ; fo far, Imean, as
the Chance of any Perfons living can be efti-
“mated : TAnd when this is done, and from hence,
as 1 have before obferved, we may ice, and rea-
dily
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dily determine what is the Value of fuch an
Lftate, to fuch a'.D'cgrr:f: of Exactnefs and Cer-
tainty -as the Chance of the Life can be afcer-
tain’d. | o
We want to know, for Inftance, what is the
Value or the Sum of Money to be paid for a
ftated Anouity for a given Life ; or, fuch a Sum
of Money we have to difpof¢ of; fuch is the
Anouity we would have during 2 Life; and are
defirous to know what Sort of Life, or what
Aged Life, muft be nominated, o as to buy an
equal Bargain. If thofc Cafes were put upon a
Term of Years; if we are not contented to abide
by the Tables in common Ufe, the Method to
calculate this, and by which the common Tables
were framed, is this. In the firft Cafe, where
the Term or Number of Years is agreed on, weé
add togethet the Sum of the Reverfions, or the
prefent Value of the Sum to be paid at the End
of cach Year, at the ftated Intereft, for the whole
Term of Years: and the Total arifing from
thence is the Value of the Annuity, or the Sum
to be paid for it, at fuch a Rate of Intereft, In
the other Cafe; where the Sum of Money to be
paid and received is agreed on, the Method is
this : Out of the flated annual _Inr:-:rmc we de=
duct the Inteteft which we expedt for our Mo-
ney, and compute in what Number of Years
‘the Surplufage of the Annuity, at Compound
~ Anteteft, at the current Rate, will produce the
Principal ; and the Number of Ycars which
produces the Principal is the Term for which
the Purchafer muft ¢cnjoy his Annuity. '
14 Now
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ow let this be applied to an Annuity to bé
purchafed on a given Life ; to adjuft the Value
of which we muft add together the Sum of the
Reverfions, at the ftated Intereft, for the given
Life ; but before we can effe& chis we muit de-
‘termine, by a Computation made in the beft
Mannet we can make one, for what Term or
Number of Yeéars there is a Chance of Probabi~
lity that the Perfon whofe Life is given may
live; and then, indeed, we may proceed as in 4
Term of Years, it being now reduced to fuch.
But unles this be done, and until it is done, I
fee no Rule or Reafon why in adding together
Reverfions we may not ftop at five Years End,
or go on to fifty, every onc according to his
own particular Conccit : And in Truth {fome
of the Computations of this Kind are fuch, as
would tempt a Man to think that they were made
‘without either Rule or Reafon. .

In the Sccond Enquiry upon a Life ; that is,
if we would know what Sort of Life we muft
have, or of what Age the Perfon to be named
{hould be, for a determinate Sum, and at a ftated
Tntereft: How are we to proceed there? By the
{ame Method as is obferved in a Term for Years:
We are to deduét Intereft out of the annual Pay-
ments at a ftated Rate ; to compute in what
Time the Surplufage after foch Dedudtion, at

‘Compound Intereft at the common Rate,” will

produce the Principal ; and the Time which
produces the Principal is the Time for which
‘the Purchafcr muft enjoy the Annuity. But, by
knowing the Time for which the Annuitant is to

enjoy
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enjoy his Eftate, we are not come to the Know=
ledge of the Sort of Life to which fuch Time is
equal, or what Aged Life muft be nominated to
anfwer fuch Purpofe: Nor can we ever, as I ap-
prehend, come to fuch Knowledge, without
computing firft and determining, by an even
Chance or on a reafonable Probability, what
Sort of Life, or what Aged Life, may be equal
to, or be likely to continue to, fuch a Time.
Now if the Chance of Life can be adjufted
upon any good and probable Grounds; and we
muft fuppofe that this is capable of being done
to {ome tolerable Degree, for if the Chance of
the Duration of a Life cannot be adjufted with
fome fort of Probability, all the reft fignifics juft
nothing: I fay, if this can be done, and when
’tis done ; that is, if we can make, and have
made, a reafonable Eftimate how long any Per-
fon named may live ; fince the Leafe or Annuie
ty i1s fuppofed to continue as long as the Life
continues, all farther Calculations, whether built
on imaginary or on real Foundations; are, in my
Judgment, perfeétly ufelefs : for they can only
difcover fomething which is already fufficiently
difcover’d, fince the only Thing which remains
to be knowa is the Value of the Term to which
we have cftimated fuch or fuch a Perfon is likely
to live, which the common Tables for the Value
of Annuities for Terms of Years fhow us at
once, and that with Certainty, and to the Ex-
actnefs of a fingle Shilling, and at every Rate of
Intereft : And to fearch farther is neither better
ror worfe, if I may have Leave to ufe a familiar
- - 5 Simile,
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Simile, than it would be to feek for a Needle in
a Trufs of Hay when we have it all the while
between our Finger and T humb.

In Purfuance of, and in Conformity to, this
my Way of thinking as to the Methed of com-=
puting the Value of Annuities for a Life, I have
drawn the Scheme in Table N© II., in the two
firft Columns of which is exhibited the Term of
Years to which any fingle Life is equal, com-
puting for every five Years of Age of Life, from
ten Years to eighty Years of Age, inclufive of
both: And fuch a Scheme for a fingle Life muit
be, as I apprehend, the Foundation of any that
can be framed for two or more Lives. This 1
have form’d upon the beft Obfervations and Cal-
culations that I could think of, and tholfc not a
few, fome of which I fhall hereafter take Notice
of : And yet T do not expedt it will be agreeable
to every Man’s Tafte, and that no Objection can
be raifed againft it; for in Things of this Nature,
which are fubjeét to a vague Eftimate, every one
has his particular Way of Thinking: All that
1 fhall fuy of it is, that t6 me it feems liable to
fewer Objections than any that has yet appear’d,
‘to me at leaft, not excepting that which was
drawn by the beft Hand. On which Account,
though there are many Tables already extant
Ffor the Valuation of thefe Eftates, yet if the
Method of making fuch Valuation was meerly
imaginary, and not known before Dr. Halley's
Rules for that Purpofe came out, as has been
confidently affirm’d, and I cannot contradiét;
“and if the Tables, which fince that Time have

been
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been publith’d were conftructed by thofe Rules,
T will venture to affirm, that there are none now
extant free from Errors, and, if I may have
Lecave to fay fo, Errors apparent and amend-
able ; this will be a fufficient Excufe for offering
' a new one : fpcclaliy if it avoids the Errors of
former Tables, and keeps clear of new ones in
any tolerable Degree: But whether it does, and
~ how far it does this, or exceeds any other T'ables,
is fubmitted to the Reader’s Judgment.

I am very fenfible, that a Man ought to be
wary, and go on good Grounds, when he pre-
fumes to attack any Calculations made by fo
great a Mafter of thofe Things as Dr. Halley
and yet if his Calculations appear to me liable
to Exceptions, and thofe Exceptions can be
maintain’d, I doubt not but the World and the
Do&or himfelf will excufe my Attempt: And I
verily perfwade myfclf, when the Animadverfi-
ons I thall make on his Tables and his Rule are
themughl} confider’d, it will appear to others,
as it does to me, that thﬂv arc not framed with
that Accurac}' which ufually attends this Gentles
man’s Performances of this Kind.

The chief Exception which 1 take to the
Doéor’s Table is, that where the Value of an
Annuity for a Life in one Period of Life is com-
pared with the Value of an Annuity for a Life in
another Period of Life, the Term to which fuch
Value in one Period is equal does not differ or va=
ry, by a juft and proportional Degree of Decreale,
from the Term to which fuch Value in ano-
ther Period is equal : By Means, and in Con=

| Q) fcquence
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fequence whereof, the Chance of the Dura=
tion of the Annuity does not keep equal Pace
with, and fink by the fame Degrees as the
Chance of Vitality on the Life decreafes : Nor
does the Value of the Annuity itfelf, if it
were confider’d, and could it be confider’d
fingly and abftra&tedly from the Life on which
it depends, fink and decreafe from one Peri-
od of Life to another, in a juft and proper
Proportion.

What I mean by the Decreafe in- the Value of
the Annuity, and by the Difference of the Term
to which fuch Value is equal, from one Period
of Lifc to another, will appear beft by an im-
mediate Infpe&mn into the Tables ; but to give
an Inftance of it here, it ftands thus. An An-
nuity for the Life of a Perfon between the Age
of 15 and 201s in Value 13-33, which is equal
to a Term of 27-2-61; and an Annuity for the
Life of .a Perfon between the Age of 20 and 25
is in Value 12-78, which is equal to 2 Term of
25-0-00, according to the Doétor’s Table : And
if we deduét 12-78 out of 13-33, the Remain-
der will be 0o-53, and this is the Decreafe in the
Value; and if we deduét 2 5-0-00 out of 27-2-61,
the Remainder will be 2-2-61,. and this is the
Difierence in the Term, in thofe two Periods.,

But this, perhaps, will be flill more plain and
obvious if exprefs’d in Terms more common
and familiar ; and fo exprefs’d. ftands thus, A
Perfon of the Age between 15 and 20 has a
Chance to live 27 Years, 2 Quarters, and 61
Days; and onc of the Age between 20 and 25

has



[ 137 ]

has a Chance to live 25 Years; that is, lefs than
a Perfon of the precedent Age 2 Years, 2 Quar-
ters, and 61 Days: And this is what I call the
Difterence of the Term of Years from one Pe-
riod of Life to another: And fince the Decreafe
in Value will always correfpond to the Difference
in the Term, the Value of the Annuity in the
fecond Period is lefs than the Value of the An-
nuity in the firft Period by 0o-55 in Decimals,
which is equal to a Term of 2-2-61 in Reverfion
after a Term of 25-0-0c.

I have been the more exa in explaining this
Difference in the Term or Decreafe in the Value,
which are much one and the fame Thing or al-
ways co-incide, becaufe the Objeétion I make to
the Doctor’s Table is, that it does not preferve
a jult and proper Proportion in this Inftance:
fuch a Proportion I mean as can be juftified by
any Bills of Mortality, or can be accounted for
by any Facts that ever happen in Nature. To
fhow this Defect in the moft clear and diftinét
Manner I can, I haveinferted the Doéor’s Table
in N® IIL, in the Appendix ; and fince the fame
Exception lies againft Mr. Hages’s, Mr. Rich-
ards’sy, and Mr, Merris’s Tables for the Value of
Annuities on a Life, I have inferted them like-
wife, or Part of them, in the Tables N© IV, V,
and VI: and to cach of them T have added three
Calculations of my own: The firft Column of
which contains an Account of the Term of Years
and Party of a Year, to-which every Life is
cqual as it correfponds to the Value in the Tables
xclpeétively ;. the fecond gives the feveral Diffe-

rences
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sences in the Term of Years, and the third
the Decreafes in the Value of the Annuity,
from one Period of Life to another, as they
come out on the feveral Tables refpeétively.
In my own Table, N II. I have inferted
folely the Term to whicha Life 1s equal, be-
caufe the Value of the Annuity will on Courfe
attend on and be equal to the Term; and to this
T have added a third Column, which gives this
Difference in the Term according to fuch Table,
and the Decreafe in the Value will be in the very
fame Proportion : from whence, and by an In-
{peétion into the feveral Tables, and a Compa-
tifon of them together, we may fee which of
them beft preferves that proportional Difference
in the Term and Decreafe in the Value, which 1
fay, and undoubtedly, ought to be obferved in
this Cafe.

Since then thefe Tables are all of them de-
feétive in this Point, fome in a greater fome in a
lefs Degree, and this appears by a2 meer Infpec-
tion into the Tables themfelves; I fhall confine
my Reflexions here folely to Dr. Halley’s Table,
but intend that my Reafoning in general on this
Head fhould be applied, as it certainly is appli=
cable, to all of them equally.

"The particular Periods of Life which I lay
sy Finger on, and fay are Faulty in this Table
in this Refpect, are 20.and 40: in the firft of
which the Difference in the Term is much too
great, and in the latter too fmall: In the firft
Column of this T'able, which contains the Ages
of Perfons, we have 30, ‘which is the Period in-

cluding
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cluding the Lives from 20 to 253 and againtt it,
in the fourth Column, which gives the Differesice
between the Term in that Period and the Term
in the preceeding Period, we find the Difference
to be 2-2-61: And in the fame fourth Column
we fee the Difference for the preceeding Period
to be co-2-30, and that of the fubfequent one
to be 2-0-46 : and this Difference 2-2-61, com-
pared with fuch the precedent and fubfequent
Difference, is {uch a Proportion, I fay, as can-
not be maintain’d by any Bills of Mortality, at
leaft any that ever I faw, or by any Reafon in
the Nature of the Thing.

If we confult the Bills of Mortality for Low-
dony I mean the modern ones, where the Ages
of Perfons dying arc diftinguifh’d in Periods
from ten Years to ten Years, and in the Extraét
which I have added in-the Appendix, it appears
that the Number of Perfons dying in the Period
between 20 and 30 s lefs than the Number of
thofe dying in the Period between 30 and 40 ;
and if we fhould fuppofc of thofe dying between
20 and 30, one half’ were of the Age between
20 and 2§, and the other half between 24 and
30, which is plainly a more favourable Suppofi-
tion than there are jult Grounds to make; yet
fince the Difference in the intermediate Period,
that is, in the Period between 20 and 25, ought
to bear a Proportion to the precedent and fub-
fequent one, it fhould therefore be fomething
greater than the precedent and fomething lefs
than the fubfequent one : Whereas in this inter-
mediate Petiod the Difference is 2-0-31 more

than
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than in the precedent one, which is an extrava-
gant Decreafe ; and ’tis alfo more than the fub-
fequent one by oco-2-15, when the fubfequent
Difference, if there were any Variation, un-
doubtedly ought to be the greater ;5 for that few-
cr Perfons out of an equal Number dic in the
Period between 20 and 2§, than in the Period
between 25 and 30. And if we fhould fuppofe,
as we have before fuppofed, that the Number of
Perfons dying of the Age between 20 and 25
and between 25 and 30 was the fame; yet the
Number of Perfons co-exifting in the firft of
thefe two Periods muft be greater than in the
fecond, and confequently the Chance of Morta-
lity in the latter Period muft be greater than
the former, the fame Number dying out of a
lefs Number living : and therefore the Diffe-
rence in the latter onght to be greater.

I fhould take Notice, however, that, at the
Time when the Doctor compofed this Table,
the Bills of Mortality for London were not pub-
lithed in the Manner they have been of late Years,
that is, with the Diftinction of the Ages of the
feveral Perfons dying; {o that thefe Bills could
be no Guide to him, nor his Table be found
Fault with meerly becaufc it does not quadrate
with a Rule which was not then in Being. But
then the Bregfaw Table, which, if I underfland
him rightly, was in great Meafure of his own
Formation, was in Being and before him when
he wrote; and if this be the Standard, and in
Truth tis the only proper Standard, whereby
to try this Tablc for the Value of Annuities for

a Life,
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a Life, my Objection of the Want of a propor-
tionable Diflerence in the Term and Decreafe in
the Value is ftronger upon an Infpection into that
Table than in any other Light whatever.
If then we confult the Bre/law Table, which
I bave inferted in the Appendix, it will appear
that the Number of Perfons dying in a Year in
the Period between 15 and 20 is in the whole
30, the Number dying in the Period between
20and 25 is 31, and between 25 and 30 is 36.
Upeon this I obferve, tho’ the Number of Perfons
co-exifting in the firft of thefe Periods of Life
1s greater than the Number co-exifting in the
fecond ; yet that the Number of Perfons dying
in the firft is lefs than the Number of thofe dy-
ing in the fecond Period ; and the fame Obfer-
vation holds good in comparing the fecond with
the third Period : From whence it neceffarily
follows that the Difference in the Term ought
to be in a Proportion correfpondent, or, in other
Words, fuch Difference in the Term ought to
bear a Proportion. anfwering to the Increafe in
the Chance of Mortality : And if the Brefaw
Table be a Rule for the Increafe of the Chance
of Mortality, it muft be a Rule for the Difference
in the Term, and yet for this Difference in the
Term we fec that the proper Proportion is di-
rectly contradiéted, or at leaft apparently un-
preferved, in this Table of the Value of Annu-
itics. | , '
~ Many Perfons, I know,- have a Notion that
the Age of 30 is the beft Age of Life on which
to have an Annuity depending, for that young
People
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People under that Age are expofed to ftiois
Hazards and Cafualties than thofe who are ar<
rived to fome Maturity of Age and Difcretion ;
and confequently that the Chance of Vitality in
the younger Part of Life is lefs, at leaft more
uncertain, than at the Age of 30, or there=
abouts; and that a loofe Calcylation of the
Chance of the Duration of a Lifc may fuffice
here.  But Dr. Halley difcoverd no fuch Thing
in the Bills of Mortality for Breflaw, nor can
any one difcover it in the Breéfaw Tables which
he form’d from thence; for there the Number
of Perfons dyingin the Period fiom 10 to 20 is
63, from 20 to 30 is 67, and from 30 t0 40 is
86. 1If we look into the modern Bills of Mct-
tality tor Lordon, and my Extraé from thence,
there we find the Cafe to be the fame in the main,
though not in the fame Proportion, and that the
Number of thofe dying in the older Period of
Lifc greatly exceeds the Number of thofe dy-
ing in the Younger: and the Account there
ftands thus. Out of every thoufand Perfons dy-
ing, there die, of the Age between 10 and 20,
305 of the Age between 20 and 30, 72 5 and of
the Age between 30 and 40, 93¢ And from
hence it appears evidently that this Notion of
the beft Age of Life is not a juft one,

But if there was a better Foundation fot the
Notion than there appears to be, and if there
was Room for a Latitude in the Calculation of
the Chances of Mortality for the Age between
10 and 30, this can avail nothing in the Age of
40 or thereabouts; and yet in the Period of 40

we
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we have an improper Proportion in the Diffea
rence of the Term, for that it 18 too fmall, when
compared with the Difference in the Periods on
both Sides of it. In this Inftance, indeed, the
Deviation is not great ; but if any Difference
were made, it fthould have been greater in this
than in the precedent, and lefs than in the fub-
fequent Period ; that is, it fhould grow greater
and greater gradually, as the Age of Life ad-
vances : whereas the Difference is lefs in this Pe-
riod thun in the Periods on either Side. And
fince all that I have urged againft the Want of
Proportion by an over Difference is equally ap-
plicable tothis Cafe of an under Difference ; I
fhall only add, ‘that I believe no Bills of Mor-
tality whatever or any Thing in Nature do,
and that I am very fure the Bills of Mortality
for Breflaw or for London do not, warrant the
-one or the other.

Thefe are the fingle Articles in this Table
which arc'moft exceptionable; but, in Truth,
this Defeét goes through the whole Performance,
which I crave Leave to fhow by an Inftance,
which, in ‘my Apprehenfion, demonftrates the
Defe, and that it really is fuch. The Door,
on the Bills of Mortality for Breflaw, obferves,
‘and I believe all Mankind ‘will agree it to be
‘true inthe ‘reft of the World as well as there,
‘that out of a certain Number of Perfons in the
Decline of Life, 'more dic in a Year, or any de-
~terminate Number of Years, than there do out
‘of ‘an‘equal Number of Perfons in the Youth
“and Vigour-of ‘Life : * And'he has himfelf given

ug
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-us the Breflaw Table, as a Scheme of the In-
-creafe of Mortality, according to the Advance
in Age. Now if the Chance of Mortality in-
creafes, and the Chance of Vitality decreafes, in
Proportion to the Advance in Age, as is here
~aflerted, and is undoubtedly true ; and if the
Value of an Annuity for a Life, or the Number
of Years to which a Lif¢ is equal, which differ
in nothing but the Manner of Expreflion, does
depend on the Chance of the Vitality of the
Life and on nothing elfe, as moft certainly it
does, and fhall be proved beyond Contradiction ;
it evidently rand neceffarily follows, that the
‘Value of an Annuity for a Life, or the Number
of Years to which a Life is equal, muft decreafe
fafter and by greater Degrees in the older than
in the younger Stages of Life,  and in the fame

Proportion as the Chance of Vitality decreafes.
Let us {fee now how this Difference or De-
creafe in the Term will ftand, - if we put toge-
ther the whole of ‘the Decreales for the four
Periods of younger Life, of middle Life, and of
the oldeft Life. = The whole then for the firft Set
is 2 Term of 7-1-46, for the fecond 7-0-15, and
for the third 7=1-00: which, we fee, is directly
contrary tothe Rule laid down, and almoft in-
verts the Proportion.' If we would know what
is the right. and’ juft Proportion to be obferved,
and might depend on the Brefaw Tables as
_giving us fuch Proportion,-.and: this Author’s
Table for the Value of Annuities was framed
from thofe Tables; on a Computation from
thence, the Cale, as between the Perfons of the
| youngeft
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youngeft and the oldeft Period of Life, ftands
thus.  "The Number of Perfons co-exitting above
the Age of 10 and under 30, which contains
the four Periods of younger Life, confifting of
twenty Years, is inall 118755 and the Num-
ber of Perfons dying cut of them in one Year
1s 130; thatis, oncin 91, or thereabouts. The
Number of Perfons exifting above the Age
of 55 and under 75, which contains the four
Periods of older Life, confiting likewife of
twenty Years, isin all 37265 and the Number
of Perfons dying out of them is 204, that is
one in 18, or thereabouts, The Proportion
here then is plainly five to one : that is, of an
cqual Number of Perfons of each Stage of
Life, the Number of the older Stage of Life
dying in a Year will be five, and of the younger
Stage onc only : Or if one Perfon only be nomi-
nated of each Stage of Life, the Chance of
Mortality on the Side of the Perfon of the older
Stage of Life againft the Perfon of the younger
Stage is five to one.  Whether this Proportion
of the Increafc of Mortality, as it arifes from a
Computation on the Brefaw Table, be a Juft
one, I ncither affirm nor deny ; but be it right,
or be it wrong, this Author’s Table for the
Value of Annuities for a Life was {framed from
thence ; and therefore the Difference or Decreafe
in the Term, from one Period of Life to ano-
ther, and between the Periods of younger and
clder Life, fhould bear fuch a Proportion to one
another on the Table for the Value of Annui-
tics, as the Increafe of the Chance of Vitality in

1\ ons



[ 146 ]

one Period of Life bears to that Increafe in ano-
ther Period, according to the Breflaw Table:
And I may appeal to the Doétor’s own Calcu-
lations, whether the Decreafes given in one
Table are conformable to the Decreafes in the
other T'able, or are agreeable to any Rule which
arifes from the Nature of the Life of Man.

I might reft the Matter here ; but fince it may
be urged, although the proportional Decreafe
contended for is not preferved, when we com-
pate it, as we have hitherto done, with the
Scheme of the Difference of the Term ; yet if
we compare it with a Scheme of the Decreafe of
the Value, and the Table of Annuities is framed
by a Computation from the Value and not from
the Term, there poflibly the proper Proportion
may be well enough preferved. For this Rea-
fon I made the Caleulation inferted in the Fifth
Column of the Table N®- III, which contains
an Account of the Decreafe of the Value of an
Annuity from one Period of Life to another,
computed by the Values only ; and we find the
very fame Defeéts here as we had before, and in
the very fame Inftances: And indeed, it muft
of Neceffity fo come out, fince the Value and
the Term do always reciprocally correfpond.

The fingle Periods of Life which we found
Fault with, according to the Scheme in the
‘Terms, were 20 and 403 and in thefe two Ar-
ticles the fame Error occurs upon this Scheme
as we met with on the former. On the Period
20 we objected that the Decreafe, when com-
pared with the precedent and fubfequent one,

was too great 3 and here the feveral Decreafes of
thefc
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thefe three Periods being, as ftated in Decimals,
11, 55, 51, it appears plainly on the Face of
them that the Middle one, viz. that for the Pea
riod 20, is greater than the precedent one by a
Difference much too large, and alfo greater than
the fubfequent one, when undoubtedly it ought
to be fomething lefs. And as for the Period 40,
to avoid Repetitions, I would refer you to the
Scheme itfelf; an Infpetion into which does
plainly enough difcover the Defe ; for the De-
creafe in that Period is lefs than in either of thofe
on cach Side, and therefore cannot poffibly be
in a proper Proportion to both of them,

Thefe, indeed, are not very great Miftakes,
or, however, by a fmall Variation might be rec=
tified ; but if thefe were fet right, yet the grand
Error will flill remain, viz. Want of Proportion
through the whole Scheme. The Decreafe in
the four firft Stages of Life is indeed in Value,
computed by Way of Decimals, 1-72; and in
the latter Stages is 3-91; notwithftanding which,
In Reality, there is no great Difference in thefz
two Decreafes, and what Difference there is lies
on the wrong Side, viz. on the Side of 1-71,
that being the greater Decreafe of the two. To
fay that 1-72 Value in Decimals is {fomething
greater than 3-91 Value in Decimals, feems to
be a Paradox, and if faid of them fimply and
fingly taken, is manifeftly a Contradi@ion: but
then they may be fo placed with Reference to
fomcthing clfe, or may be confider’d as Part of,
or taken out of; fomething elf¢ in fuch a Manner,

s that the firft fhall be a Value greater than the
Kk 2 fccond,
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fecond. For Inftance, 1 fimply taken and by
itfelf is certainly not fo much as 2 fo taken, but
1 confider’d as Part of 10, or as drawn out of
10, is fomething greater than 2 confider’d as Part
of 40, or as drawn out of 40; for the‘oncis 2
tenth and the other a twenticth Part only of the
Thing to which it ftands related : And that this
is the Cafe here will-appear from hence. .

A Term for go Years,, Intereft computed at
61, per Cent. isin Value 16-58 ; and the Propo-
fition inverted is a true one; 16-58 in Value is
equal to a Term of 9o Years: Now if out of
16-58 we draw 41 Decimals, the Remainder
will be 16-17, and 16-17 is equal to a Term of
6o Years, and no more; f{o that a Subftradtion
of 41 Decimals only leflens the Term here 30
Years. A Term for 21 Years, at the fame Rate
of Intercft, is in Value 11-76; and if we draw
out of this 41 Decimals, the Remainder will
be 11-35, and 11-35 is equal to a Term of

19-2-30: So that the Subftrattion of 41 Deci-

mals out of the fhorter Term leflens that Term
only one Year and an half, or little more,
whereas 2 Subftradtion of 41 Decimals out of the
longer Term leffens that Térm 30 Years. From
hence’tis plainly feen, that onc and the fame
Value in Decimals, drawn out of a greater given

Value in Decimals, and out of the longer Term 1
to which fuch given Value is equal, leflens the | |
Term out of which ’tis fubftragted in a much -
greater Degree, than the fame Value in Decimald,

drawn out of a lefs given Value in Decimals,
and out of the thorter Term to which fuch given
Value
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Vilue is equal, leflens the Term out of which
that is fubftracted. T'herefore it may be true,
that 1-72 Value in Decimals, though not half {o
great a Value as 3-91, drawn out of one Value,
thall leffen the Term out of which it is fubftrac-
ted as much, or more, than 3-91 Value in Deci-
mals, though more than double the Value of
the other, drawn out of another Value, fhall
leflen the Term out of which that is fubftradted,

If we cxamine out of what thefe two Valucs
I-72, and 3-9I, arc refpeétively drawn; it ap~
pears that 1-72 1s drawn out of the Value 1344,
which s equal to a Term of 28-1-00; that is
out of ‘the greater given Valae, and the longer
Term correfponding : and 3-9r1 is drawn out of
the Value 9-21, which is equal to a Term of
13-3=30, that is, out of the lefs given Value and
the fhorter T'erm correfponding. *If we pro-
ceed in. the Computation, and apply this, it
ftands thus. The Value 1~72 fubftraéted from
13-44, leaves a Value 11-72: the Valae 11472
is equal to a Term of 20-3-45: a Term of
20-3-45 fubftracted from a Term of 28-1-00
leaves a 'Term of %7-1-46; and this is the De-
creafc in the Term for the four Periods of younge
er Life, The Value 3-91 fubftraéted from g-21
leaves a Value 5-30; the Value 5-30 is equal to
a Term of 6-2-30; a Term of 6-2-30, fub-
ftracted from a Term of 13-3-30 leaves a Term
of #-1-00; and this is the Decreafe in the Term
for the four Periods of clder Life. Therefore,
upon the whole, whether the Decreafe here be
taken immediately from the Term, or be com=

K 3 putﬂd
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puted from the Value, and fo to the Term, this
Decreafe in the Term comes out to be one and

the fame ; that is, the Decreafe of the Term in -

the Stages of younger Life is greater than in the
Stages of older Life: and confequently, the
gradual Decreafe of the Chance of Vitality, in
Proportion to the Increafe of Age, is not pre-
{erved : which was the/Thing to be demonftrated,
and I think is fully done.

This Way of Reafoning may fcem, perhaps,
to have fome Difficulty in it, but, I believe, will
be render’d more intelligible when I have thown,
as I fhall have Occafion to do hereafter, the great
Difference between adding to, or fubftracting from
a Term of Years, and adding to or fubftralting
from the Value correfponding to the Term. It
will appear then : If a Term and a Value corre-
{ponding are given, where a Subftraction is made
of a proportionate Part, (fuppofe a Quarter) out
of the given Value, and a Subftraction of the
fame proportionate Part out of the given Term,
that the Value remaining will not correfpond to
the Term remaining on fuch Subftraction. If
this be the Cafe, which I fhall in 2 proper Place de-
monftrate to be the Cafe ; it may be true, that
1-72 being the Value remaining on a Subftraction
made out of one given Value and a Term cor-
refponding, and 3-91 being the Value remaining
on a Subfiradtion made out of another given
Value and a Term correfponding, fhall be equal
to one and the fame Term; or 1-72 the lefs
Value fhall be equal or correfpond to a longer
Term, than 3-91, tho’ the greater Value.

That
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That this is the Faé here, is proved beyond
Contradiction by the Way of arguing which
follows, which I hope will be clear enough, and
I'm fure is right., By the Doctor’s Table for
the Value of Annuities for Lives, the Life of a
Perfon aged 10 is equal to a Term of 28-1-00;
the Life of the fame Perfon, when aged 30, is
equal to a Term of 20-3-45 : the Difference be-
tween thefe two Terms is evidently %-1-46:
that is, in 20 Years Time the Life of this Perfon,
whilft in the younger Periods of Life, is de-
creafed or grown lefs in Computation a Term of
7-1-46. The Life of this Perfon, when aged
30, is equal, as noted before, to a Term of
20-3-45; the Life of the fame Perfon, when aged
50, 1s equal to 2 Term of 13-3-30; the Diffe-
rence between thefe two Terms is 7-0-14 that
is, in thefe 20 Years Time the Life of this Per-
fon, in thefe middle Periods of Life, is impaird
or grown lefs upon an Eftimare a Term of
7-0-15. The Life of this Perfon, when aged
50, 1s equal, as noted before, to a Term of
13-3-30; the Life of the fame Perfon, when
aged 70, is equal to a Term of 6-2-30; the
Difference between thefe two Terms is 7-1-00;
that 1s, in 20 Years Time in the oldeft Periods
of Life, the Life of this Perfon is grown worfe
and diminifh’d, upon the Chance, a Term of
7-1-00: So that the Differences or Decreafes in
the Term will ftand thus; for the 20 Years in
youngeft Life 7-1-46, for the 20 Years in middle
Life v-0-13, and in the oldeft of all 7-1-00.

K 4 Now
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Now fince this Table for the Value of Annu-
ities is conftruéted on the Foundation of the
Lable of Mortality for Breflaw, it ought, as I
obferved before, to agree with and be conform-
able to that Table, or thereis a Defed in the
Struture ; but onlooking into this latter Table,
1t appears that the Number of Perfons dying in
the firit Period, that is between 50 and 31, is
138 5 in the fecond Period, between 30 and §1,
the Number is 196 ; and in the laft Period, be-
tween 50 and 71, the Number is 2155 and yet
the Number of Perfons co-exifting is greater in
the younger than in the older Period of Life,
and gradually decreafes as Age increafes : From
whence ’tis plainly feen, in this Calculation as
well as in a tormer, that the Table of Annuities
has no fort of Conformity with the Table of
Mortality, though the one be built, in the main,
on the Foundation of the other. . And as this
Want of Conformity between thefe two Tables,
in a proportionable Decreafe, runs through the
whole, fo I cannot forbear obferving the foul
Work that it makes in one particular Inftance, {fuch
as moft certainly overthrows the Juftice of this
Table for Annuities, and of the Rule too, by
which it was framed,

The Value of an Annuity for a Life of 1q
Ycars Age i1s by this Table 13-44, which is
cqual to 2 Term of 28-1-00: and the Value of
an Annuity for a Life of 0 is 5-32, which is
equal to a Term of fix,Years and two Thirds.
It we confult the Bre/law Table, the even Chance
of the Duration of the Life of 10 Years Agc is

41 Yecars
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41 Years and over, and the Chance of the Du-
ration of the Life of 70 is fix Years, and about
two Thirds of a Year. Now that an Annuity
for the Life of a Perfon aged 10 Years thould be
in Value 13-44, that 13, thould be equal only to
a Term of 28-1-00, when his Life, on the even
Chance, is equal to 41 Years and above ; and
that an Annuity for the Life of a Perfon aged
70 fhould be in Value §-32, which is equal to a
Term of fix Years and two Thirds, when his
Life, on the even Change, s equal only to fix
Years and two Thirds: 1 fay, that the Chance
of the Duration of the Annuity in one Cafe
thould fall fhort of the Chance of the Duration
of the Life, and fo much as thirteen Years ; and
in the other Cafe, that the Chance of the Dara-
tion of the Annuity and of the Life fhould be
fo necar an Equality, or the very fame; has
fomething in it fo much of the abfurd, that I can-
not reconcile it to:my Uaderftanding. And yet
if we compute the Value of an Annuity for a
Life of 80, and make Ufe of the Rule which
the Doctor prefcribes and made Ufe of in frame-
ing his Table for fuch Value, we fhall dilcover
fomething {till more extraordinary: viz. that an
Annuity for {fuch a Life will be in Value 3-84,
which is equal to a Term of four Years and an
half, when on the Bre/law Table the even Chance
of the Duration of fuch a Life is not full four
Years; which I think is fo palpable a Contra-
diction to common Senfe, that nothing can main=
tain the Rule by which it was produced. Dut
this Obje&ion goes to the Rule itfelf by which

the
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the Table was framed, and I meant here to take
Notice only of the Defeéts which arife on the
Table, fo I fhall wave any farther Reflexions on
that Point; intending to refume the Confidera-
tion of it in a2 more proper Place : and conclude
that I have made good my firft Exception, that
a proper and proportional Decreafe in the Term,
or in the Value of thefe Annuities is not pre-
ferved in thefe Tables.

A fecond Objedtion lies againtt Mr. Hayes’s
and Mr. Richards’s Tables, viz that, being
computed for the feveral Rates of 4, §, 6, 7,
and 8 per Cent. they give us fuch a Value of an
Annuity for 2 Life, as that one and the fame
Life is equal to a different Term for each Rate
of Intereft. 'There is no Room for this Defect
in Dr. Halley’s or Mr. Morris’s Tables, they be-
ing computed for a fingle Rate of Intereft only
but in Trath, the Objection does lie againit the
Dotor’s Rule for forming thefe Tables; for
that any Table drawn by his Rule, and for more
Rates of Intereft than one, will have the fame
Defet. This appears plainly enough by Mr.
Richards’s Tables, which were conftruéted by
this Rule; and that this of Neceflity muft be
the Cafe in all Tables for Varicty of Intcrefts
drawn by the Rule, will be demonftrated when
¥ come to fpcak to the Rule itfelf.

Mr. Morris’s Tiable ftands clear of this Error,
and fo indeed would any Table he fhould frame
for Variety of Interefts, if made in the Manner
in which I fuppofe his to have been made. He

does not directly tell us by what Method he
form’d
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form’d his Table; but I think I can fee that he
made Ule of Dr. Halley’s Table as his Model ;
and his Way of Reafoning upon it was thus,
An Annuity for the Life of a Perfon, for In-
ftance of ten Years Age, by the Doctor’s Table,
is in Value 13-44; the Value 13-44 at 6 per
Cent. Interctt is equal to a Term of 28-1-00,
or thereabouts 5 every Life of ten Years Age is
equal to one and the fame Term, at whatever
Rate Intereft be computed ; a Term of 28-1-00
at 4./. per Cent. is in Value 16-72, or thereabouts :
Therefore the Value of an Annuity on fuch a
Life, where Intereft is computed at 4/, per Cent.
muft be 16-72: and accordingly this is the Sum
given in his Table as the Value of an Annuity
on fuch a Life at that Rate of Intereft. That
this muft have been his Manner of Reafoning
and forming his Table, and fure enough ’tis a
jut one, is cvident from hence ; that the Term
to which the Value given in his Table corre-
fponds at the different Ages of Life varies only
a few Days from the Term to which the Value
given in the Dotor’s Table correfponds at the
fame Age of Life; and in two Inftances the
Term correfponding to the Value given in one
Table is the fame, to a fingle Day, as in the other.
As to Mr, Hayes’s and Mr. Richards’s Tables,
that thefe two Tables for every Rate of Intereft
give us fuch a Value of an Annuity for a Life as
does in Fact make one and the fame Life equal
to a different Term of Years, and what that
Variance is on each of them, may be beft and
moft plainly feen by the fhort Schemes in Tables
N°¢- VIL
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NO VIL and NO-VIII, The firft of thefe gives
us the Value of an Annuity for a Life of 30
Years Age, and the Term to which fuch Value
is equal at the feveral Rates of Interct, as ftated
by Mr. Hayes himfelf; and ’tis marvellous to me
how he could make the Computation, and not
fee the Abfurdity 'of the Suppofition on which it
muft be grounded :» And the other gives the
Value of an Annuity for a Life of 12 Years
Age, at the like feveral Rates of Intercft, as
ftated by Mr. Richards, and the Term to which
fuch Value is equal, as I compute the fame.

Now I fay, that the Values ftatcd in thefe two
Tables thus correfponding to and producing a
different Term of Years to which one and the
fame Life is equal, according to the feveral Rates
of Intereft at which the Calculations are made,
undoubtedly are, and neceflarily muft be, wrong
for that Reafon becaufe they produce fuch dif=
ferent Terms. This being the Cafe on both
thefe Tables ; and fince Mr. Hayes has not ac-
quainted us what Rule he made Ufe of in form-
ing his Table, and Mr, Richards informs us that
he built on Dr. Halley’s Hypothefis, and ’tis
evident he did fo: And fince one and the fame
Defet goes through both Tables, I fhall apply
myfelf chiefly to Mr. Richards’s Table, and the
Rule by which that was conftruéted : Only I
take Notice here, - that my Obfervations on one
of them, in moft Inftances, and fpecially in that
which I have before mention’d,- will equaily al-
fe& and be applicable to the other, whatcver
was the Rule by which ic was framed. |

- I fuppole
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I fuppofe no one will controvert thofe Points?
That he who has an Annuity for the Life of a
Perfon has an Annuity for fuch a Term of Years
as fuch Perfon in Fact fhall live ; and when he
buys it, the Term of Yearsto which any Perfon’s
Life fhall be prolonged being uncertain, that he
buys it for fuch a Time as there is 2 Chance or
reafonable Probability that the Perfon may live
whofe Life is nominated: And I am fure ’tis
poffible that five feveral Annuities, at the five
{fcveral Rates of Intereft in thefe Tables may be
granted on one and the fame Life, as well as on
different ones.. To fay then, that in Cafe of one
Annuity there is a Chance or Probability that
the Perfon on whofe Life the Annuity depends
may live for 30 Yecars, or near it} in Cafe of a
fecond Annuity, that he may live for 29 Years,
or thereabouts; and on a third, on afourth, and
on a fifth Annuity, on each of them, that he
can and probably may live for a different Term
of Years; is ridiculous and abfurd to the lait
Degree. And if we take a particular Inftance,
and fuppole two Annuities only, at the two dif-
ferent Rates of 4 /7. and 8/ per Cent. to be grant-
ed to two diftinét Perfons on the Life of one and
the fame Nominee; to fay, with Regard to the
Annuitant who purchafes at 8 /. per Cent. that the
Nominee, on whofe Life the Annuity depends,
may or has an even Chance to dic in 2§ Years ;
but with Regard to the Annuitant who purchafes
at 4/ per Cent. that the fame individual Perfon
may probably live, or has a Chance to live 30
Yecars, is aflat Contradition ; and is, in Eflect,

to
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to affert, cither that one of the Annuities will
continue after the Nominee is dead on whofe
Life it depends, or that the other will ceafe
whilft the Nominee is living for whofe Life ’tis
to continuc ; when the Annuities muft both de-
termine at one and the fame Time, on the Death
of the Nominee. '

Now if Mr. Richards’s Tables were the Re-
fult of Dr. Halley’s Obfervations, and were cal-
culated by the Method prefcribed by him, or by
Mr. Moivre, as I believe they were; yet if the
ErrorI have mention’d proceeds from the Foun-
dation or the Method, as moft certainly it does,
I apprchend 1t will prove that the one or the
other of them is wrong, much more ftrongly, than
the Foundation or the Method will prove that
the Calculations are right, notwithftanding the
great Authority of the Inventors of them : and
therefore, fince the Operations upon them have
produced fuch abfurd Effects, I don’t fee they
are of any Significance, except to have demon-
ftrated that the Inftructions are wrong, I muft
confefs I do not know any Method, and very
much queftion whether there be any, to adjuft
the Value of an Annuity for a Life, but by com=
puting for what Term there is a Chance or Pro-
bability fuch Life fhall continue ; and when that
1s done, the common Tables, which give us the
Value of any Term of Years at a ftated Inte=
reft, give us at the fame Time the Value of an
Annuity for the Life fought after at that Rate
of Intereft. But fince Dr. Halley has found out
and publifh'd another Rule for this Purpofe, we
will confider it The
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The Rule then which he prefcribes, and which
he and Mr. Richards made Ule of, to form thefe
their Tables for the Value of Annuitics on a
fingle Life, is grounded on the Breflaw Table,
and fome Propofitions deduced from thence,
The Breflaw Table exhibits the whole Number
of’ People fuppofed to be living in that City at
a certain Time, and the fuppofed current Age
of them all, from the Birth to the Age of 84 :
And at prefent I will fuppofe, though I do by
no Means grant, that this Table gives a true
Account of the Perfons living there, and their
feveral Ages. To afcertain the different De-
grees of Vitality in all Ages of Life, this Au-
thor advances this Propofition. If the Number
of Perfons of any Age remaining after one Year be
divided by the Difference between that and the
Numiber of the Age propofed, it fhows the Odds that
there 1s, that @ Perfon of that Age does not dic in
one Year.  For Inflance; a Perfon of 25 Years of
Age bas the Odds of 56010, or Soto 1, that
he does not die in a Year : Becaufe that of 567
living, of 25 Years of Age, there do die 1o more
than 7 in a Year, leaving 560 of 26 Years old,

Here I have given the Author’s Propofition
and Inftance in his own Words ; bue if I may
have Leave to exprefs the Meaning of them in
my Way, which, perhaps, may tend to explain
and illuftrate them, I fhould fay: That the
Number of Perfons living of any Age propofed
was the Number of Chances belonging to a Per-
fon of that Age; thar the Number of Perfons
living of any fubfequent Age, fuppofe, at one

Year’s,



[ 160 ]

Year’s, at ten Years, or at twenty Years Dif=
tance, was the Number of Chances with him,
or the Number of Chances that he had to live
to fuch fubfequent Age; and that the Difference
between the Number of Perfons living of the
‘Age propofed, and the Number of Perfons living
of the fubfequent Age, that is the Number of
Perfons dying in that Time was the Number of
Chances againft him, .or the ‘Chances that he
would die within that Time, or bcfore he ar-
rived at fuch fubfequent Age. In the Inftance
here given, a Perfon of the Age of 25 has 567
Chances, fo many Perfons being living of that
Age; of the Age of 26, which is the next
Year, there are 560 Perfons living, and within
the Compafs of “that Year there have died feven
Perfons ; fo that on the Life of a Perfon of 23,
there are 560 Chances with him that he lives to
the Find of one Year, fo many being living at
the F.nd of that Year, and there are 7 Chances
againft him that he ‘dies within that Time, fo
many being dead in that Time. ‘This Method,
if purfued, givesthe Chances for him and againft
him in like Manner for any other fubfequent
Year. For Inftance; the Number of Perfons
living of the faid Age of 25 is 567, the Num-
ber of Perfons living at ten Years End, or of
the Age of 35, is 4903 the Difference between
thefe two Numbers, or the Number of Perfons
dying in that Time, is77; therefore the Chances
with him, or the Chances that the Perfon lives to
ten Years End, arc 4903 and the Chances againft
him, or the Chances that he dies within chat Time,
are '77. I have
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I have here avoided the Ufe of the Word
Odds, becaufe ’tis an equivocal Term, and may
mean the Odds in the Number of Chances ; OF
the Odds in the Value of thofe Chances, and in-
ftead thercof T make Ufe of the Expreflion,
Chances with him or Chances againft him, and
thall do fo hereafter ; for if this Author does
ncver intangle himfelf and his Reafoning with
the Ambiguity of that Term, I am fure another
does: For I have met with an algebraical Calcu-
lation of the Length of two Pages, compofed
by the Honourable Fraumcis Roberts a Gentle-
man very learned in Figures, to prove a Propo-
fition which he calls an arithmetical Paradox,
which, in Trath, is no better than a meer
Quibble on the double Meaning of the Word
Odds ; for, .inftead of the Word Odds in the
Gentleman’s Propofition, let us infert the Ex-
preflion, Chances for and againft him, and the
Paradox is gene, and the Demonftration unne-
ceflary,

‘Lhe Propofition, as it flands in a Colle@ion
of Tracts, which are taken out of the Philofo=
phical Tranfactions, is this. There are two Lot-
series, in either of which a Gamefier paying a Shil-
ling for each Ticket 5 the firfk Lottery, upon a jeft
Computation of the Odds, has 3 to 1 of the Game-
ftery the fecond bas but 2 to 1 ; ueverthélefs, the
Gamefler bas the fuame (and wo more) Difadvan-
tage in playing at the firft, as in the fecond Lot-
tery. I admit that the Gentleman proves the
T'ruth of his Pcfition by a rational Argument,
and I doubt not but he proves it by his algebrai=

cal
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cal Procefs likewife ; but this, I think, is full as
great a Paradox in Arithmetick, viz. that 2 is as
much as 42 ; and yct moft certainly this is a true
Propofition, if by 2 I mean two Pieces of Gold
call’d Guineas, and by 42 I mean fo many Pieces
of Silver call’d Shillings: But I believe there is
never a Cobler in the Kingdom who fings over
old Shoes, or Ploughman that whiftles after his
Horfes, but could readily clear up this Difficul-
ty. And the feeming Paradox here, to be fure,
might have been folv’d without fuch 2 vaft Pro-
fufion of Algebra as is expended on this Occa-
fion ; {fpecially when it had been laid down as a
Maxim, that the Value of a Ticket in a Lot-
tery is the Sum produced on dividing the total
Value of all the Prizes by the Number of Tickets;
for this algebraical Procefs, as long as it 1s, proves
nothing but what was before taken for granted
or proved by this Maxim; and therefore fome
will furmife that this is meerly an Impropricty
of Language, and that the Procefs in Algebra
need not to have been quite fo long to prove
that a Man may talk or write improperly, fpc-
cially if he ftudics to do fo.

And though this Author has very well proved
his main Pofition, that an Adventurcr has an
equal Difadvantage in cither of thefe Lotteries ;
yet he has mif-ftated the Cafe in both of them,
or has mif-computed the Odds in them, when
he tells us, the Oddsin one is 3 to 1, and in the
other 2 to 13 for the Odds are 2 to 1 in one
Lottery, if 4 Blanks to 2 Prizes makes fuch

Odds, and an even Chance in the other Lottery,
if
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if’ an equal Number of Prizes and Blanks makes
an even Chance: For the Number of Tickets in
cach Lottery is fix, and in the firft there are four
Blanks and two Prizes, and in the latter three
Blanks and three Prizes. But be that as jt will,
I'do not fee the mighty Difcovery in finding out
that he who has only one Chance in three (which
I think is a Blunder to call the Odds of 3to1
againft him) to gain a Prize in one Lottery, has
or may have the fame Advantage as he that has
one in two or an even Chance in another Lottery ;
for we need only to make the Value of the Prizes
in Proportion, and he that has only one Chance
ina 1000 fhall be in as good a Condition as
he that has one Chance in two.

I do not fay Dr. Halley has been guilty of the
fame Fault wich this Honourable Gentleman,
for the Jong and elaborate Calculations jut men-
tion’d tend to no Purpofe but to prove fomething
which is previoufly fuppofed or proved by a
Maxim ; and when a Pofition is {o proved, T
don’t think a long String of Algebra adds cither
Weight or Beauty to the Argumentation : Bue
I am afraid, before we come to the End of this
Difcourfe, we fhall find that the Do&or, ap
Mr. Moivre, or both, in the Computation of the
Value of Annuities for Lives, have, in fome In-
ftances, brought to Account more Chances of
Vitality on Lives than belong to them, in other
AInftances, have inferted fuch Chances as do not
and can not belong to them, and in fome Cafrs
have aflign’d wrong Values to right Chances :
And where any of thefe Miftakes are commirted,

L2 all
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all the Algebra in the Univerfe will never prove
¢hat the Sum total of the Values arifing on fuch
Computations will be the true Value of the An-
nuities inquired after.

The Doctor having deduced his Propofition
from the Breflaw Table, and afferted, that the
Valuation of  Annuities for Lives depends on it ;
and having laid it down for a Maxim, that a
Puarchafer of an Annuity on a Lifc ought to pay
for fuch Parts only of the Value of the Annuity
as he has Chances that his Nominee is living,
which is undoubtedly true; and having told us
how the prefent Value of a Sum of Money, pay-
able at any future Time, and at any Rate of In-
tereft, may be known ; and given usa Scheme
for that Purpofe, at the Rate of 6 per Cent. In-
serclt : He aflumes, from the foregoing Propo-
fition ; That, asthe Number of Perfons living
after a Year, or after any Number of Years, are to
the Number of Perfons dead within that Tiine, [o
are the Number of Chances with bim to the Nuin-
ber of Chances againft bim, that the Perfon noui=
sated is then living * In Confequence of which,
the Rule for afcertaining the Value of an Annu-
ity for a given Lifc will be this. As the Number
of Perfons living of an Age propofed. is to the Nuw-
Ler living after one Year, or after any Number of
Yearss [o the prefeut Value of the Sum payable at
the End of one Year, or at the End of the given
Number of Yearsy is to the Sum which ouzht to be
paid for the Chance which the Perfon bas to enjoy
bis Annuity for that one Year, or the given Num=
ver of Years. And in the Conclufion he adds ;

4
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If this Operation be repeated, for every Year of the
Perfon’s Life, that the Suin of all the prefint Values
of thofe Chances is the true Value of an Aunuity
for fuch Perfon’s Life - And that by this Rulc he
framed the Table he gives us, which is for the
Value of Annuities on a fingle Life at 64 per
Cent. Intereft.

I will not pofitively fay, that the Author, in
forming his T'able, did not himfelf obferve his
own Rule, becaufe he fays he ufed fome Com-
pendia in forming ir, and in feeking a fhorter
Way he might poflibly mifs the right Way ; but
if I underftand his Rule right, asTam fure I do,
unlefs the Expreffion, for every Year of the
Perfon’s Life, has fome Meaning in it which I
cannot find out ; and if my Calculations by that
Rule are right, as I am confident they are:
Thus much I may fay, that the Rule does not
in every Inftance produce that Value which is
exhibited in the Table as the Value of an An-
nuity for a Life. The Rule, in fhort, is this:
We are, in the firft Place, to compute what is
the Value of an Annuity for one Year of the
Life, beginning at the Age of the Perfon nomi-
nated, looking upon it as an abfolute Annuity
for one Year, allowing and difcounting out of
it a Value proportionate to the Chance of Mor-
tality arifing in that Year; and this is done by
the firft Part of the Rule: and then we are to
proceed in the fame Manner for every Year of
fuch Nominee’s Life ; and ’tis aflerted, that all
thefe Values put together are the Value of the
Annaity on fuch a Life, Bur then the latter

L3 Part
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Part of the Rule, where it directs that this Ope-
ration muft be repeated for every Year of the
Nominee’s Life, does not diftinctly and exprefs-
ly fay for what Number of Years this Compu-
tation muft be made : But I cannot find out that
’tis capable of any other Meaning than one of
thefe two, either that it muft be made for fo
many Ycars as the Nominee has an even Chance
to live, or for fo many Years as he has any
Chance at all, or a Poffibility to live. How-
ever, let the Computation be made in which
Way of the two he pleafes, it produces a Value
different from what this Table gives; one of
them a Value much under, and the other a Value
a little over, the Value exhibited in the Table,

and this is the Cafe in more Inftances than one,
The Value exhibited in the Table for an An-
nuity on a Life of ten Years old, Intercft com-
puted at 6/ per Cent. is 13-44; and if an An-
nuity be granted for 10000/ per Annum, fup=
pofe on the Life of 4 of ten Years old, the
total Value of it will be 134: 400. To fhow
that this is not the true Value of fuch an An-
nuity, even on a Computation made according
to the Rule here laid down, I have made a Cal-
culation purfuant to that Rule, for every Year
of fuch a Perfon’s Life, from the Age of his
Lifc when nominated, that is, from ten Years
old, to the Extremity of old Age, that is to an
100 Years old ; and have fet it forth in Table
N° IX. In this Table, and in the fecond Co-
lumn, we have the prefent Value of fuch an An-
nuity payable at the End of each Year for 9o
Years on an abfolute Term, tranfcribed from
this
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this Author; and in the fixth and laft Column,
we have the prefent Value of fuch an Annuity
payable at the End of each Year for 9o Yecars,
on the Chance of Mortality on the Life of a
Perfon of ten Years Age, form’d exaltly, 1
think, by the Rule given. And becaufe the
Chance of Mortality is calculated by the Breflaw
Table, I have inferted that likewife in Table
N©@ X.; with an additional Computation for
16 Years, from the Age 84 to the Age of an 100,
omitted in the former Table.

From the Table, N I'X. and the fixth Co-
lumn, and by a fhort Calculation added at the
End, it appears ; if we compute the Values on
the Chance of Mortality for fo many Ycars only
of fuch Perfon’s Life as he has an even Chance
to live, that is for 41 Years, the Value is no
more than 13-02; and if we compute fuch
Values to the Extremity of Life, thatis, for go
Years, the Value is 1 3-50. I admit that the Value
given in the Doctor’s Table, and the Sum arifing
here, does not vary greatly; for 13-44 is not
much fhort of 13-50, which in fo large a Total
is an inconfiderable Sum : But then I obferve,
and it appears from my Table, and the Calcula-
tion at the Foot of it, that 13-44 is equal only
to a Term of §8 Yecars, if a Perfon of ten
Years old fo long lives, whercas I fuppofe we
ought to compute here to the Extremity of Life,
that is for 9o Years, and the Sum produced
ought to be cqual to a Term for go Years, it
the Perfon fo long lives : So that in this Author’s
Way of computing in this Inftance, which has

L 4 pmduccd
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produced no more than 13-44, there is an Omif~
fion of no lefs than 32 Years in the Computa-
tion, : _

Now I fuppofc it will not be pretended that
an Apnuity for 58 Years, if a Perfon. of ten
Years old fo long lives, isof equal Value with
an Annuity for 9o Years, if fuch a Perfon fo
long lives; for though the Difference 1s fmall,
fome Ditfcrence there is, and therc is no more
Reafon for omitting 32 Years in the Computa-
tion, than there is for omitting 42 Years, orany
other Number of Years whatever 3 thercfore
13-44, the Value given in the Table, is not the
right Value of an Annuity on fuch a Life, even
though the Calculation be made according to the
Rule here laid down, If it fhould be alledged,
that this Variation is no other than what might
cafily arifc from a compendious Way of making
the Calculation, which the Author intimates he
made Ule of, and that ’tis not of Confideration
enough to overthrow the Rule; yet I affert,
that neither 13-44, nor 13-50, is the true Value
of fuch an Annuity, but that its Value is 15-12
And it T proveit, this, I fuppofe, will be a fuf=
ficient Demenftration of the Faultinefs of this
Table, and of the Rule too by which it was
framed, |

‘To prove this, and from the Do&or’s own
Pofitions, as I mean to do, and can very readily
do, I muft have Recourfe to, and tranfcribe
bither, another Propofition, advanced by this
Author, and which he calls his third Ufe of the
Breflaw Table. If it be inguired at what Number

of
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of Years it 'is an even Lay (or C'bfrm"e) that
a Perfon of any Age (ball die, this Tabie readily
performs it 5 for if the Number of Perfons living of
the Age propofed be balfed, it will be found by that
Table at what Year the faid Number is reduced to
Half by Mortality 5 and that is the Age to which
‘tis an even Wager (or Chance) that a Perfon of
the Age propofed fbail arrive before be dies.  As for
Inftance; a Pesfon of 30 Years of Age is propofed,
the Number of that Apye is 531, the Half thereof
is 265, which Number is found to be between 57
and 58 Yearss fo that a Man of 30 Years of
Age may reafonably expest (or bas an even
Chance) to live between 27 and 28 Years. This
Rule for the Valaation of Annuities upon a Life,
founded on the Propofition laft mention’d, is a
very obvious and a very natural one, cafily to be
underftood, and readily to be practifed ; and, if
applied to the Cafe we put, ftands thus. The
Number of Perfons of the Age of 10, of which
Age we have fuppofed 4. to be, is 6615 the
Half of this is 330; this Number we find be-
tween §T and §2, fo that 4, has an even Chance
to live 41 Years, and fomething over: A Term
for 41 Years, Intereft computed at 6 /. per Cent,
is in Value 5 §-12, as may be feen in Table N©- ¥
thercfore an Annuity for the Life of 4. who has
an even Chance to live 41 Years and beyond,
~muft be worth 15-12, and above,

If to this Cafe we apply the Do&or’s Maxim,
that the Purchafer of an Apnuity on the Life of
A. ought to pay only for fuch Parts of the Value
of the Annuity as he has Chances that . is

living,
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living, it will ftand thus. If the Annuitant has
an even Chance that 4. will live above 41 Years;
though we admit there are many Chances againft
him in that Time, or many Chances that he does
not live 41 Years; yet there muft be fo many
Chances with him that he does live to 41, and
fo many Chances with him that he lives beyond
41, that the Number of all the Chances put to-
gether muft be fuch that his Chance upon the
whole is an even one that he lives for 41 Years:
The Chances with him, fo long as they laft, are
Chances to enjoy the whole and every Part of
the Annuity; but thofe Chances with him are
fo many, that they muft continue ’till it becomes
an even Chance that A. dies, that is, ’till he has
lived 41 Years, and over : And therefore a Pur-.
chafer having fo many Chances of enjoying the
whole and every Part of this Annuity as amount
to an even Chance of enjoying it for 41 Years,
and upwards, muft pay for it as for an abfolute
Annuity for 41 Years, that is, muft pay for it
15-12. Or put it thus: If the Annuitant has
an even Lay or Wager, or may reafonably ex-
pet, that 4. his Nomince will live 41 Years,
he may for that Reafon expeét to receive the
whole or all the Parts of the Annuity for that
Time; for he muft receive the whole of it, if his
Nominee {o long lives, and that he fhall {o long
live is admitted to be a reafonable Expectation ;
and then I am fure the Seller of the Annuity on
his Part has the fame Reafon to expeét to be paid
for the whole Value of the Annuity as an abfo-
lute Annuity for 41 Years, as the Purchafer has

Reafon
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Reafon to expe& to reccive the whole of the
Annuity for that Term of Years, |

I cannot conceive, for my Part, on what Ac-
count the Doétor deferts this caly, plain, and
familiar Method of afcertaining the Value of
thefe Annuities, fpecially when it has this farther
very advantagious Circumftance attending it,
vi%. that it determines the Value of fuch Annu-
ities for every Rate of Intereft at once, for fo it
manifeftly does, by giving the Number of Years
to which a Life is equal ; whereas of the Method
he ufes he fays himfelf, and ’tis notorioufly true,
that it requires a very long and laborious Calcu-
lation 5 and ’tis as true, that at beft it gives us
the Value of Annuitics at one Rate of Intereft
only, and for every other Rate of Intereft the
fame long and laborious Calculation muft be en-
tirely repeated ; and moft other Perfons, all who
think as I do, that the Author of it has not hins-
felf purfued his own Method with Fxactnefs,
will be apt to fay of it, that ’tis an intricate and
an abftrufe onc.

I have already obferved that this Author has
advanced two Propofitions, from each of which
may be deduced a Rule to compute the Value of
this Annuity ; and from one of thofe Rules,
which is drawn from the firit Propofition, and
which the Author himfelf makes Ufe of] is pro-
duced, as we have feen, the Sum of 13-44, or
rather 13-50, as the Sum to be paid for it, on
the Contingency of Mortality ; and from the
other Rule, which is drawn from the fecond Pro-

pofition, is produced the Sum of 15-12 as the
Sum
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Sum to be paid for it; in which latter Method
nothing is allow’d for the Contingency of Mor-
tality during the Term of 41 Years, but the
Life of A. being on an even Chance equal to a
Term of 41 Years, is ftated as equal to an ab-
folute Term for fo many Years. Now if both
thefe Propofitions are true, onc or other of thefe
Rules deduced from thence, producing thefe
two different Sums, muft be falfe; for ’tis im-
poffible that two Rules, producing two Sums fo
widely different, fhould both be right. That
both Propofitions are true will eafily be admit-
ted, for they are in Effe& cne and the fame,
only cloath’d in different Expreffions 5 at leaft,
the fecond is a Dedu&ion and a neceffary Confe-
quence of the firft: And if we cun deduce a
Rule from a third Propofition which fhall give
~us the fame Value of this Annuity as is produced
by the Rule drawn from the fecond Propofition,
this will be a ftrong Confirmation of the Juftnefs
of the fecond Rule, and of the Badnefs of the
firft.

The third Propofition, which the Doétor calls
the fecond Ufe of the Breflaw Table, and which
is framed to find out the Odds (or the Chances)
that any Perfon nominated does not die before
he attains any propofed Age, is this: That we

divide the Number of Perfons liviug of the propofed

Apge, by the Difference between that Number and
the Number of Perfous living of the Age of the

Perfon nominated, and the Number produced

frows the Odds (or the Chances) that the Perfon
lives to the Aze propofed. A. the Perfon nomi-
nated,
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nated, is of the Age of 10 Yecars, and the
Queftion is, What are the Odds (or Chances)
that he livés to the Age of 51, that is, thac he
lives 41 Ycars? The Number of Perfons living
of the Age of 51, the Age propofed, is 3355
the Number of Perfons living of the Age of A.
is 661 ; and if out of this Number we fubftract
235, the Number left will be 326, which is the
Difference between the Number of the Perfons
living of one Age, and of the Perfons living of
the other Age; or, which is the fame Thing,
26 is the Number of Perfons who have died in
thefe 41 Years, which comes out to be fomething
lefs than a Moiety : The Odds therefore that 4
lives 41 Years, or to be 51 Years old, are plainly
thefe, as 335is to 326; or, if I may ufe my
Manner of Expreflion, there are 335 Chances
with him that he lives 41 Years, and 326 Chances
againft him, that he does not live {o many Years:
That is, in cither Way there is fomething better

than an even Chance that he does live 41 Years.
We have feen already, if we make Ule of the
fecond Propofition, and the Rule deduced from
thence, and a very plain and eafy Rule it is;
thac ’tis more than an even Chance that 4. {op-
pofed to be'ten Years old, will live 41 Years
and over, from the Time that the Annuity is
granted @ The Confequence of which is evident-
ly this, that the Value of the Annuity depend-
ing on this Life, by whichfoever Rule of thefe
two we compute the Term of fuch Life, will be
15-12: And. from thefe Premifes, which arc col-
lected from the Doétoer’s own Pofitions, I con-
clude
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clude thus. Since the two firft Rules for ad-
julting the Value of this Annuity vary fo much
in the Quantum which they refpecively produce,
that onc or other of them muft neceffarily be
falfe, for {o one muft be, unlefs they concur in
producing the fame, or very ncar the fame Quan-
" tum ; and fince we fee here a third Rule, drawn
from another Propofition of the fame Author’s,
which produces the fame Chance of the Durati-
on of the Life, as that Rule which I call his
true Rule does; and the Duration of the Life
muft be the Meafure of the Duration of the An-
nuity ; the Prefumption will be a very ftrong
one, if it does not amount to a Demonftration,
that the other Rule, which is the Rule the Doc-

tor made Ule of, is not a trae one. |
So much for the Proofs of the Falfity of this
Rule drawn from the Author’s Pofitions ; let us
examine now how the Argument ftands on the
Effects which the Rule has produced in the fe-
veral T'ables which have been form’d from thence
for the Valuation of thefe Annuities. In my
Obfervations on the Dotor’s Table for this
Purpofe, I took Notice that it does not pre-
ferve a Decreafe cither in the Value or in the
Term to which an Annuity is made equal ina
Proportion anfwerable to the Decreafe in the
Chance of Vitality from one Period of Life to
another. In particular, that on an even Chance
a Life of ten Years Age will have a Duration
for a T'erm of 41 Years and above, and the An-
nuity depending on that Life for 28 Years only,
and about a Quarter over; but that, on the like
cyen
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even Chance, a Life of 70 Years of Age, and
an Annuity depending on that Life, have one
and the fame, or very near the fame, Duration,
I omitted, but might have taken Notice of the
fame Defect in Mr. Richards’s Table for the like
Annuities, with this fmall Difference; that on
his T'able the Chance of the Duration of the
Annuity for the elder Life is made about three
Months thort of the Chance of the Duration of
the Life. The even Chance of the Duration of
a Life of 12 Years Age, which is the Age in-
ferted in Mr. Richards’s Table, is a Term of 40
Years, and the Chance of the Duration of the
Annuity for that Life is a little fhort of 28
Years ; but on a Life of 72 the even Chance of
its Duration is juft 4 Years, and the Annuity
depending on it is by his Table made equal to
three Years three Quarters,  But even this fimall
Difference will be reconciled, and both Tables
appear cqually and alike defe@ive in this In-
ftance, when an Error in the Door’s Table is
rectified, and the Value of an Ann uity for a Life
of 70 is made only §-23, as upon a Computati-
on made I find it fhould be, inftead of 5-32:
For then the Difference between the Chance of
the Duration of a Life of 70 compared with the
Duration of the Annuity on it in one Table,
and the Chance of the Duration of a Life of 72
compared with the Duration of the Annuity on
it in the other Table, will be much one and the
fame, viz. about a Quarter of a Year. Here
again we have another Error in the Do&or’s
Table, even ona Computation made according

o
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to hisown Rule ; for I have computed the Value
of an Annuity for a Life of 70 by that Rule,
and ’tis no more than §-23, when he gives us
5-32. Since then this Rule, where it has been
made Ufe of by Varicty of Hands, concurs in
producing the fame or much the fame Effects, I
cannot but think that thofe Effeéts are neceflary
ones ; and if fuch, I leave it to the Reader to
make his Conclufions on the Rule which pro-
duced them.

Under a former Head I took Notice, that
Mr. Richards formed his Table for the Valuc of
thefe Annuities likewife from this fame Rule, at
fealt at the Rates of 44 67 and 8/ per Cent.
Intercft, and at the Rates of /. and 7 /4 by an
Equation ; and I obferved there, that for every
different Rate of Intereft he has ftated fuch a
Value, as the Value of an Annuity on onc and
the fame Life, that the Term correfponding will
be different as the Rate of Intereft is different *
And T affirm’d that fuch Difference gives fuch 2
Term to which a Life is equal, that ’tis not in
Nature poffible that a Life can be equal. I af-
fert then, that the Value of an Annuity for a
Life depends upon and is govern’d by the Term
to which the given Life is equal, or has an even
Chance to continue in Being; as much and as
certainly as the Value of an Annuity for a Term
of Years does depend upon and is govern'd by
the Number of Years for which that is to con=
tinue : And that one and the fame Life cannot
poffibly be equal to two or more different Terms,
becaufe and when two or more dificrent Annui-

tics,
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ties, granted at two or more different Rates of
Intereft, are depeniding on {uch Life; for ’tis in
Eflect to fay, thata lgcrfcn does :zuﬂ: and does
not exift at onc and the fame Time ; and that
there is one and the fame Chance that he does
live, and that he does not live, to a determinate
Time. The Confequence of this muft be, if
this Difference in the Term to which a Life is
equal is a ncceffary Refule from this Rule, that
it cffe€tually deftroys the Rule ; I fhall proceed
therefore to thow that this Difference, or fome
Difference, if not the identical one we find in
thefe Tables, does neceffarily refult from the
Rule; and that the Value of an Annuity for a
Life at the lower Intereft muft be equal to a
longer Term, than the Value of an Annuity for
one and the fame Life is equal to at the higher
Intereft. .

I affirm then; if a certain Value and Term.
correfponding are given, and out of that Value
a proportionate Part be deduéted ; firft, that
the Term correfponding to the Value remaining
will not bear. th fame Proportion to the Value
. remaining as the’ original T'erm does to the ori-
ginal Value : Secondly, that the Term corre-
{ponding to the Value remaining after 2 Deduc-
tion, at onc Ratc of Intereft, will greatly differ
from the Term correfponding to the Value re-
maining, after a Deduction, at another Rate of
Intereft: And Thirdly, that it differs in this
Manner; iz at the loweft Intereft, that is at
41l per Cent. that the Difference or Decreale in

the Term is the leaft, and at the higheft Intcrett,
M that
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that isat 8 L per Cent. the Difference or Decreafe
!n the Term is the greatet. To put this Matter
'n the cleareft Light T can; I will flate a Cafe,
and fuppofc that the Perfon on whofe Life an
Annuity is granted is ten Years old, that the
Life of fuch a Perfon is equal to a Term of 28

Years, and at all Rates of Intereft equal to th:
fame Term.

; - "' Value,” - Ternt.
An Annuity, for

;?E wholc. Ll&:% 16“6& 28-0-00 'Infcr:% at
A Moicty of the g 10-2-00 gt
Annuity, is 0 S

An Annuity, for

' fhc whole Life, % 11-0%5 \28-0-C0 Intereft at
18

| 8 per C.
A Moiety of the e 7 g7n-60
Annuity, is - 35 / e

On this Cafe, in which the proportionate Pare
of the Value deducted is a Moiety, the T'ruth

of my firft Pofition appears ; for that the origi=
fial Value and Term were equal to one anothery but
the new Term s only a third Part, or there-
abouts, of the old Term, when the new Value
isa Moicety of the old one: And the Second and
Third Pofitions are as evident, for that at ‘44
per Cent. which is the loweft Intereft, the new
Term, or the Term correfponding to the Valne
senaining after the Dedution; is more thinn
ke | (i ' ond
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one third Part of the old Term, or the Term
correfponding to the firft Value 5 for the Term
correfponding to the firft Value is 28-0-00, and
the Term correfponding to the fecond or re-
maining Value is 10-2-00: But at 8 /. per Cont.
which is the higheft Intereft, the new Term, or
the Term correfponding to the Value remaining,
is not one Third (I fhould rather fay, is litdle
more than a Fourth) Part of the old Term, or
the Term correfponding to the firft Value; for
the Term correfponding to the firft Value is
28-0-00, and the Term correfponding to the
fecond or remaining Value is only 7-2-00. -

From thefe Premifes it neceffarily follows if
the proportionate Part deduted out of a given
‘Value be a twenticth or an hundredth Part only,
yet that the Term correfponding to the Value
‘remaining after the Dedu@ion muft be different
at different Rates of Intereft ; and that at the
loweft Intereft the Difference or Decreafe in the
Term will be the leaft, and at the higheft Inte-
reft that Difference or Decreafe will be the great-
elt: From whence it follows, if we compute
the Value of an Annuity for a Life at the fevee
ral different Rates of Intereft, and compute fuch
Values by deducting a proportionate Part of the
Value of an abfolute Ann uity out of each Year
of the Life of the Nomince, as the Rule dircés
ws to do: I fay, itneceffarily follows, that the
“Term correfponding to the Value remaining af-
ter fuch Deduiion made, muft be a fhorter
Term for cvery Year of the Life, and confe-

quently a fhorter Term for the whole Life, in
M 2 thofe
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thofe Cafes where a proportionate Part of the
Valuae is deducted out of each Year of Life, at the
higher Intereft, than in thofe Cafes where a pro-

“tionate Part of the Value is deduéted out of
each Year of Life, at the lower Intereft: which
was the Thing to be proved.

Since then the Matter of Faé&, on a Compu-
tation, is agreeable to the Reafon of the Thing,
as from Mr, Richards’s Tables which were form’d
by the Rule it appears to be, I might very well
seft the Matter here; for this, as I apprchend,
s'a Demonftration that the Rule itfelf muft be
wrong ; fince in Faé it docs, and neceffarily
muft, produce fuch Terms, as the Terms to
which a Life is equal, to which Terms ’tis in
Nature impoffible that a Life can be equal, un-
lefs 2 Life can be in Being and not in Being at
one and the fame Time. However, we fhall go
on to examine the Direéions of the Rule, and
we fhall difcover, perhaps, from thence, not
only that ’tis erroncous, but wherein the Error
-of it lies: And this I choofe the rather to do,
‘becaufe the Arguments which tend to difprove
.the Door’s Rule will prove and ftablifh mine.

To determine the Value of the Annuity for
the whole Life, the Rule directs us to adjuft
firft the Value of it for cach Year of the given
Life, and to carry on fuch Computation as long
as Life can well be fuppofed poffible to laft, and
then to put together all thefe Values: And ’tis
-affirm’d, that the Aggregate or Sum total is the
Value of the Annuity for the given Life. To

adjuft the Valuc of the Annuity for each Year
of
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of Life, the Rule dire&s us; of the Value of
the Annuity, as an abfolute one for a Year, to
take fuch Parts only as correfpond to the Chances
that the Nominee lives to the End of the Year;
or, which comes to the fame Thing, out of the
Annuity, as an abfolute one for a Year, to de-
duct fuch Parts of it as correfpond to the Chances.
| that the Nomince is dead- before the End of the
Year; and ’tis affirm’d, that the Parts of the.
Value which are taken in the firft Cafe, or the
Parts of the Value which are remaining in the.
| latter Cafe, which will be one and the fame Sum
| total, are the Value of the Annuity for each
Year of the Life. ' -
’Tis certain, and will be admitted, that in
§ cach Year of the Life of any Perfon there are.
many Chances arifing that he dies within fuch
| Year, which we may call Chances of Mortality
or lofing Chances, as well as there are many
Chances that he lives to the End of thofe Years
| refpeétively, and thefe we may call Chances of
|| Vitality, or gaining Chances: and if the Rule
‘be applied to the Life of 4. of ten Years Age,
|l and on an Annuity of 10000/ per Anwum, the
Value correfponding to the gaining Chances
arifing in the firft Year of the Life of 4. will be
the Sum of 9319/ as the Value of the Annuity
|#or fuch firft Year of that Life, as may be feen
oy my Table N IX.; and the Sum of 1 157,
will be the Value correfponding to the lofing
Chances arifing in the fame Year, and to be de-
duéted out of the prefent Value of that Annuity
lftaken as an abfolute Annuity for one Year:
| M 3 ‘Thofe
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Thofe two Sums 9319 /. and 1142 making to-
g:thcll*'g'.a} 34 J. which'is the Value of the Annu-

ity ag'an abfolute one for one Year. Now for

thefe lofing Chances arifing in cach Year T affert,
that ro Value at all is to be deduéted in the Year
or' Years in which they refpetively arife; but
in another Manner, and in another Place, as I
will prove prefently. 24

* Suppofing here, but not admitting, that on
this Account fome Value were to be deduéted, I
do deny that 1157 is’the right Sumj  becaufe

that Sum is the Value cnrrc{pqﬁdiﬁg o the

Chances that may be loft in cach Yedr, and thofe
Chances are proportionate Parts of the Value of
the Annuity ; whereas the Sum to be deduéted,
if any,’ ought to be the Value correfponding to
the Term or Number of Days which on the

Chance of Mortality may be loft in each Year,

Now if thefe two Sums will be different 5 that
is, if the Sum produced as the Value correfpond=~
ing to the Chances which may be loft will be
one Sum, and the Sam produced as the Value
correfponding to the Number of Days ina Ycar
whi¢h may be loft will be another Sum, thefe
two different Sums will have a different Term
cotrefponding * And fince the Sum produced in
the latter Way is the Value correfponding to
the Term or Number of Days, fuch Sum muft
give us the right Term or Number of Days to
be deducted, and the former as giving a diffe-
rent Term muft give us a wrong one. This
Way of Reafoning will hold equally good, and
in the fame Manner, in the other Cafe ; T mean

s 111 - . 1
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if we take the Value correfponding to the gaine
ing Chances in each Year as the Value of the
Annuity for fuch Year ; when we ought to take
the Value correfponding to the Term or Num-
‘ber of Days which may be gain’d in each Year;
here likewife, the Sums produced, and the Term
or Number of Days correfponding will be diffe-
rent, and the latter only the right Sum. 1 ad-
mit that the Difference in the Term or Number
of Days in cach Year, arifing from thefe two
Ways of Computation, will not be great; but
then it i§ to be confidered, that ‘this Operation
is to be continued thréugh all the pofiible Years
of Life, that is for 9o Years in fome Cafes; and
if there be fome Difference, be it more, or be it
Iefs, fuch Difference,” though it were only one
Day in each Year, and whether it be too much
or too little by that otie Day, is fatal to the
Rule:" For if my Pofition is right, that the
Value of an Annuity for a Life depends on the
Number of Years and Days to which fuch Life
18 equal, if the Value produced does not corre-
fpond to fuch Number of Years and Days, fuch
is not the Value of the Annuity, nor the Rule 2
right one.  To prove then, that the Sum corre-
fponding to the Value of the Chances of Morta=-
lity arifing in each Year will be a Sum different
from the Sum correfponding to the Value of the
‘Term or Number of Days of Mortality arifing

in each Year, I argue thus. |
A Term of Years given- correfponds and is
equal to a certain Value, and a Value given cor-
refponds and is equal to a certain Term of Years.
M 4 For
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For Inftance; ‘a Term of 20 Years, at 4/ per
Cent. Intereft, is equal to 13-57 in Value: and
‘on the Reverfe, 13-57-in Value is equal to 2
Term of 20 Years, But, where a Value and

Term correfponding are given, if we add to,
or if we muitiply, or if we fubftradt from, each
of them the fame proportionate Parts, the Value
and Term arifing on the Addition or Multipli-
cation, or the Value and Term remaining on the
Subftradion, will, in none of the Cafes, corre-
{pond to one another. Thus; a Term of 20
Years is in Value 13-57, if we add to the Term

a quarter Part, the Term will be 25 Years, and
if we add to the Value a quarter Part, ‘that is
3-39, the Value will be 16-96: but a Term of

25 Years is in. Value no more than 15-60; and
the Value 16-96 is equal to.a Term of 29 Years,
or very near. Thus in Subftra@ion likewife ;
if out of that Term and that Value we fubftract
a Moicty of each, the Term remaining will be
10 Years, and the Value remaining will be 6-78 :

but 2 Term of 10 Years is in Value 3-09,. and
the Value 6-78 is equal only to a Term of 8-1-00,
orthereabonts. The Cafcis the fame if we make Ufe

of Multiplication, as Mr. Moivre in his Rules fre~

quently does, viz. if we multiply a given Term
into itfelf, .or different Terms into one another,
and do the fame by the refpeétive Values corre-

fponding, the Terms and the Values produced

will in no fort correfpond. For Inftance; a

Term of 10 Years multiplied into a Term of
10 Years producesan 100 ; and 8-09, the Value

correfponding to that Term, - being multiplied

into
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into itfelf produces 65-44: but this Term and
tthis Value produced arc out of all Bounds cff
Prnpamun to onc another,

1 affirm farther ; it we multlply a lung:r and
a fhorter Term, cach into ‘itfelf, and do the
{ame by the Values refpectively correfponding,
and out of the Produce of the longer Term and
of the greater. Value refpetively fubfiract the
Produce of  the fhorter Term and the {maller
Value, that the Term and Value i'r:mammg will
not correfpond. . A Term of 10 Years multi-
plied into itfelf produces an 1004 and 8-09, the
Value correfponding to that Term, {o multiplied
produces 65-44: A Term of 9 Years multiplied
into itfelf produces 81 ; and y-42, the Value
correfponding to' that Tcrm, multiplied in the
fame Manner, produces 54-05  If then we fub-
ftraét 81 out of an'100, the Term remaining
will be 19 Years ; and if we fubftraét 54-05 out
of 65-44, the Value remaining will be 11-39:
But the Term remaining and the Value remain-
ing do rot corréfpond, for a Term of 19 Years
is in Value 13-12, and the Value 11-39 1s equal
only to a Term of 15§-2-00, or thercabouts,
From hence is evidently feen, thata Term given
correfponds to the Value, and a Value given
correfponds to the Term ; but when we add to
that Value, or fubftradt from it, or multiply it,
that the Value arifing on the Addition or Mul-
tiplication, or remaining on the Subftra&tion,
does not give us a Term correfponding which

bears a Proportion to the Increafe and Decreafc
in the Value refpectively : And in like Manner,

it
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if we add to, or fubftract from, or multiply, 2
Term given, that the Value correfponding to
the new Term will bear no Proportion to the
Increafe and Decréafe of the Term refpectively,
1 cannot forbear obferving here, | though it
may be a little out of Time, that thefe Pofiti-
ons, which are demonftrated in Numbers and
Figures, do efiectually deftroy the Foundations
of ' Dr. Halley’s and Mr. Moivre’s Rules for cal-
culating the Value of Annuitics: on - Lives,  not
only of ‘thofe for a fingle Life, buit alfo thofe for
any Number of Lives, in whatever Form and
Shape they are combined: For thefe Rules are
evidently grounded or depend upon this Suppo~
fition, - which is manifeitly a falfe one, that to
add to, or fubftract, or multiply, orin any other
Form to opcrate on the Value of an Annuity,
is one and the fame Thing as to perform the fante
Operation on the T'erm to which the Annuity is
cqual: And by this Means they do, in Effe&,
make the Value of the Annuity to be the Mea-
- dure of the "T'erm to which the Life or Lives are
equal ; whereas the Value of the Annuity, asit
muft attend and depend upon the Life or Lives,
muft be governed by, and follow, the Term, or

the Chance of the Term, of the Life or Lives.
At prefent to apply thefe Pofitions to the
Life of 4. on an Annuity of 10000/ and to the
Methed of calculating the Value of this Annui-
ty on his Life, for the firft Year of his Life, as
preferibed by this Rule, the matter ftands thus,
‘The namber of Perfons living of the Age of
A fuppoled to be ten Years old, is 6615 the
Number
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Number of Perfons lnrr.ng of the Agefucceeding
is 653, ‘the prefent VaIue, of a 10000/. to be
paid at the Eod of one Ycar abfolutely is 9434,
and the Sum produced by the Rule, is 931 93
that is ££2 Parts of 9434 /. is 9319/ and this is.
the Value, or the Sum to be paid for the firft
Year of this Annmt}' on the Contingency of
Mortality. Now if 3 Parts, or a2 Moicty of
Tcrn; of 20 Y_‘:ars is one Thing, and produces:
one Sum for its Value, and ;3 Parts or a Moicty
of the Value of fuch a T:rm is another Thing,
and produces 2 different Sum for its Value:

Then £33 Parts of a Term for one Year muft
be one Thing, and produc: one Sum for its
Value, and £ii Parts of the Value of fuch a
Term muft be another Thing, and produce a
different Sum for its Value: But 42 Parts or a
Moicty of a Term of 20 Years does produce a
Sum different, from the Sum which i Parts or
a Moicty of the Value of fuch a Term does pro-
duce, as we have alrcady fhewn: Therefore,
$%1 Parts of 2 Term muft produce a Sum dif=
ferent from the Sum which 85+ Parts of the
Value of fuch a Term produces. The true
Value of this Annuity for this one Year, as well
as for all the Years of the whole Life, depends
upon, and is governed by, the Term or Num-
ber of Days of the Year, for which it will cone
tinue : But by the foregoing Propofition £i%

661

Parts of 9434/ or 9319 muit be one Thing,
and £34 Parts of a Term of one Year or 365

Days muft be another Thing, and producc a
different Sum for its Value: Therefore the
Value
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Value of the Annuity for this one Year, or the
Sum to be paid for it for this one Year, muft
be another, and a different Sum from 931923
the neceflary Confequence of which, is, that
the Rale which produces 93197 as the Value
or Sum to be paid for this one Year, isnot a
right Rule: which was the Thing tobe proved..

" Bat'fince T hate aflerted that no Sum at all
isto" be ' deduded"in cach’ Year of Life, in
Confideration” of thofe Chances of Mortality,
which arife in fuch’ Year’y ’tis not much material
whether the Sum of 1157 or any cther Sum,
might be the more proper Sum to be deduéted -
and therefore T fhall proceed to maintain that
Affertion. Tobferve then, that upon_the Foun-
dation of this Rule, there are two Methods of
adjufting the Value of thefe Annuitics ; onc by
the Value of the gaining or lofing Chances arife-
ing in cach Year of Life, which is" the Method
which this Author alledges he made Ufe of
m forming his Table of fuch Value; the other
is, by the Value of the gainable or lofeable Days,
arifing in each Year of his Life ; {o et us exa-
mine how the Computation is made in the one
way, and in the other.

In 'this ‘Author’s Method, we compare the
Number of Perfons living ; fuppofe of the Age
of 10, with the Number of Perfons living of the
Age of 11, and one we find to be 661, and the
other 653 and the Difference to be 8, that is 8
have died in that Year ; {o there are 653 Chances
with the Annuitant; that his Nominee lives that
Year out; or 653 Chances of Vitality, and there

are
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are 8 Chances againft him, or 8 Chances of
Mortality in the fame Time; in the fecond
Year there are 646 Chances with him, and 7
Chances againft him; in the third Year, 640
with him, and 6 againft him ; and fo we proceed
for the wholc go Years, that is to the very Ex-
tremity of poffible Life. By a Table given us
here, which I have tranfcribed into my Table,
N°. IX. we find what is the prefent Value of
10000/ to be paid at the End of each Year of
an 100 Years, where ’tis to be paid as an abfo-
lute Annuity, and without any Chance of lofing
any Part; and then we take fuch Parts of the
prefent Value of the Annuity abfolute, as cor-
refponds to the Value of the Chances of Vitality,
or gaining Chances, arifing in ecach Ycar, as the
Value of the Life Annuity for that Year: In
which way of Computation, we leave out or
dedud&, in each individual Year, through the
whole poflible Life, a Sum correfponding to the
Value of the feveral lofing Chances, or Chances
of Mortality, in cach Year as they refpectively
arife. In the other Method, which differs very
little from the former, we compute how many
Daysincach Year may be gained by the Chance of
Vitality, and how many may be loft in the fame
Time, on the Chance of Mortality ; and we take
the Number of gainable Days arifing in each Year
refpectively, as the Term to which the Life is
cqual in that Year, or the Value correfponding
to fuch gainable Days as the Value ot the An-
nuity for that Year; and in this Way as well

asin the other, inevery Year through the whole
pollible
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poflible Life, we leave cut or deduét from the
whole Number of Days in a Year, the lofeable
Days arifing in that Year, and from the Value
of an abfolute Annuity for one Year, we deduct
the Value correfponding to the lofeable Days in
the Year : the gaining Chances “in " one Cafe
anfwering to the Days gainable on the Chance
of Vitality in the other, and the lofing Chances
to the lofeable Days on the Chance of Mortality,
Now I affert, that neither the lofing Chances
in each Year, if they are taken Simply and w:th—
out Regard to their Values corrcfponding, nor
the Value of thofe lofing Chances when thofe
Chances are refolved into the Sums correfpond-
ing 3 nor the lofeable Days in each Year, nor the
Value correfponding to thofe lofeable Days, are
to be deducted in thofe Years in which they re-
{pedtively arife; but that thofe Dedutions are
to be made out of fomething elfe, and in another
Manner; and herein lies the Error of the Rule.
T'o begin with the lofeable Days in each Year,
becaufe the Reafoning on that Head may be the
plaineft and moft clear ; I fay that thofe lofeable
Days are not to be deduited out ‘of each Year
as they arife, but all the lofeable Days arifing in
the whole Life are to be accummulated, and the
total is to be deduéted out of the total Days of
90 Years, or of fo many Years as the Life can
pofiibly laft ; and the Remainder is the Term to
which the given Life is equal : Or, which is the
fame Thing, only the Method is inverted, all
the gainable Days in cach Year for 90 Years,

or for all the poflible Years of the given Life
arc




[ 191 ]

are to be accumulated, and the Sum total is the
Tcrm to which a Life is equgl This Propofi-
tion and Mcthod of attaining the Term to
which a Life is equal, is fo plain and obvious as
to need neither Proof nor Illuftration: But to
try the Truth of the Method, I have made a
Calculation on the Life of a Pcrfon 30 Ycara
old, of the Number of gainable and Iaﬁ:abl: Days
arifing in r:ach Year of his Life for 7o Ycare,
that is to the Extremity of Life ; and the Sum
total of the gainable Days comes out to be
10024, that is the Life of a Perfon of 30 Years
old is ¢qual to 10024 Days, or 27 Years and
169 Days; and if we confult this Author’s
fecond Propofition, and the Rule for computing
the Chance of Vitality deduced from thence, he
there ufes this Inftance, and makes fuch a Life
cqual to a Term of 27 Years, and fomething
above ; fo that thefe two Rules may very fairly
be faid to produce onc and the fame Term, to
which a Life is equal.

‘This then being the Produce in my Method
of calculating the Chance of Daration, or the
Value of an Annuity, on the Life of a Perfon of
30 Years old, which concurs with that produced
by this Authur s fecond Propofition and Rule ;
now lct us fee what is the Produce, if the Value
be computed by his firft Rule. If we confult
his Table, which was form’d by fuch firft Rule,
the Valbe of fuch an Annuity there given is
11-72, which is equal to a Term for 21 Years,
wanting four Decimals, or about half a Quarter :
If we inquire how it comes to pafs, tha{_ tlhc

alue
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Value or Number of Years in the laft Way of
computing, falls fo much fhort of the Value and
Number of Years in the former Way of comput=
irig, the Reafon is very obvious and plain. In
the former Method, all the lofeable Days arifing
in the whole Term of 7o Years being accumu=
lated, are deduéted out of the whole Term; by
which means, all the gainable Days in the Term
of 70 Years, are computed as fo many Years
dnd Days in immediate Poffeffion, and all the
lofeable Days, as fo many Years in Reverfion,
after the Term in Pofleffion, or at the end of
Life; and in the latter Method, the lofeable
Days arifing in each Year, ate deduéted in each
Year; fo chat the gainable Days are not con-
nected and all computed, as fo many Years and
Days in immediate Poffeffion, there being lofeable
Days intervening in each Year, and thofc lofe-
able Days are not computed as Days, all of them,
in Reverfion at the End of Life, but in Rever-
fion at the End of each Year: For Inftance,
in the Calculation I made, of the gainable and
lofeable Days arifing in each Year, of the Life
of a Perfon of the Age of 30; (and if the Calcu-
lation there, were faulty a Day, more or lefs,
*tis not material here,) I found the lofeable Days
in the firft Year to be 6, in the fecond Year'11,
and in the third 17, and fo on; which Days in
this Author’s Mcthod, are deduéted in cach
Year as they refpe@ively arife, or a Value cor-
refponding to them ; and in my Method, the
total of the lofeable Days are deducted out of
the total of %o Years or the whole Term of
poflible
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poffible Life : That is, in onc Cafe we take thefe
fix lofeable Days out of the firft Year, andin the
nn::-th;n:i_'L Cafc we take them out of 70 Years, and a
Value refpectively correfponding : Therefore
the Value of the Annuity, and the Number of
Years to which a Life is equal, muft vary greatly
according as the Eftimate is made by thefe difs
ferent ways of Computation. From hence we
difcover P_lainly, what it is in thefe Methods
which gives Occafion for the great Variety we
find in the Produces of them; and that very
fame Thing, I fay, is the Error in this Author’s
Method, wiz. that it direés that thofe lofeable
Days arifing in cach Year, fhould be deduéted
in the Years in which they refpeively arife.

That thisis an Error in fuch Method I affert §
becaufe ’tis grounded on fomething which never
docs, and never can, in Fad, happen; for the
Life of Man is made up of a continued Series of
fo many Years and fo many Days, and not of 365
Days wanting 6 Days in the firft Year, and of
365 Days wanting cleven. Days in the fecond
Year, and of 565 wanting 66 Days, fuppofcin the
eleventh Year; and therefore fince a Life cannot
be difcontinued at the End of 359 Days, and
begin again de sovo at the End of 365 Days;
and fince the Perfon has a Chance to live many
Days in the fubfequent Year, as in the Cafe
ftated °tis fuppos’d he has, he muft of neceffity
firft enjoy the fix laft Days of the precedent
Year, before he can enjoy the gainable Days in
the fuccceding Year 3 and if he does not there
enjoy them, he néver can enjoy themy f6 tha if
s N they
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they are there deducted, we deduét fome Days
which he hasaRight, as hawn gaChance, to :n.]oy..

If we make Ufe of the fame Rule, bat the in-
verted Mcthod, of afcertaining the Namber of
Years and Days to which the given Life is equal ;
that is, by computing how many gainable Days
there are in each Year to the Extremity of Life,
and taking thofe gainable Days accumulated as
the Years and Days to which fuch Life is equal;
this Way of Reafoning will be full as ftrong and
perhaps ftill more clear. The Number of gain-
able Days, or Days which an Annuitant has a
Chance to enjoy, on the Chance of the Vitality
of his Nominee¢, in the firlt Year of his Life are
350, and in the fecond Year, 354 ; and the fuper-
numerary Days, that is the 6 Days, which on the
Chance of Mortality, are lofeable Days in the
firft Year; I fay, muft be fupplied frcm the
gainable Days in the fecond Year, and placed to
the Account of the Days in the ﬁrﬂ: Year, fo as
to make up fuch firft Year a cnmpl:at Number
of 365 Days ; for if they are not brought to the
Account as enjoyed in the firft Year, they can-
not be brought to Account as enjoyed any
where; and then you do not allow the Perfon
to have a Chance to enjoy fome of the Days,
which the Cafe ftated has admitted him to h:wﬂ
a Chance to enjoy.

If therefore we will confider the Life of Man,
as fuch a Thing as it really is, that is, that it
muft continue, fo long as it has any Being at all,
in an interrupted Series of Years and Days, and
of necellity muft run the Courfe of the precedent

Yciry
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Vear, before it can enter upon a Subfequent otie ;
we muft compute the gainable Days in cach
Subfequent Year as a Part of the Year precedent,
1o as to make it up to its full Complement of an
intire Yeat: or, which comes to the fame Thing,
we muft take the gainable Days in each Year for
the whole Life, and join them together as in
one Link, and the Sum totdl, which in both Ways
muft be exactly the fame, will be the Years and
Days to which a Life is equal. The Truth is,
| that thefe lofeable Days, or the Days which on
the Chance of Mortalilty may be loft in each
Year, in Fact are not'loft, unlefs Life itfelfis loft,
and Life is fuppos'd not to be loft; and there-
fore ought not to be computed s loft, as long
| as the cven Charce is that it continues; and
| fince Life, fo far as its Tether goes, muft be
connetted in a continued Chain of Years and
Days, we muft compute all the Days of a Man’s
Life, as fo many continued Days in immediate
| Pofleffion.

Having prov’d then that the lofeable Days
arifing ih each Year, arenot to be deducted oyt
of thofe Years in which they arife feverally ; and
fhown likewife, when, and where they are to
be left out, and when and where they are to
be brought to Account: I proceced now to
make good my other Affertion, that neither the
lofing Chances arifing in cach Year, nor the
Values correfponding to thofe Chances, are to
be dedu@ed in thofc Years in which they refpec-
tively arifc; tho’ I think there need not many
'Words to convince us, that the Recafoning made

N a Ule
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Ufe. of under the formex Head, will hold good
and, be applicable._h-:rc_;__ytg,_ﬁch this great
Author’s grand Rule depends, on that. Point,
ghat, thefe  Deduétions. arc. £o, be. made in this
Manner, and at thofc Times; I will take the v
liberty o repeat. the force of my Arguments {0
far, as,to fhew, that they are applicable here;
and fhall make Ule of the Inftance onthe Life
of A.-having before flated the Chances, and the 1
}Tta}peﬁg'qorrcfpcnding, on his Life.. . ; 5
The Number. of . Perfons living of that Agey

s

ifhat'ﬂ';_s: the whole Number of Chances, is 00K

B

the, Number of Perfons living of the; Age fue-
ceeding,is 653 3 -fo.that the geining, Chances in
that Yearare 653 and the lofing Chanees are 82 ;
The Value correfponding to the 661 Chances,
or,;which is the fame Thing, the prefent Value: |
of that Year’s Anmuity, taken abfolutely and as
Subjet o no lofing Chance, is: 0434/, and onf
the fame Annuity takep.as Subjeét to. the Chance:
of Mortality, the Value correfponding to the
gaining Chances  is 9359/ and to the lofing |
Chances. 115/ making together 9434/ T ¢
Rule then giving . for, the gaining Chances 653
and for, the Value of them 93197 and for the
lofing Chances 35, and the Value of them I1 s
afferts that the greatcr Sum is the Sum gaincg
that Year, and to be accounted as the Value €
the Annuity for the firft Year; and that the lcis
Sum is the Sum loft, and to be deducted in that
Year. My affertion is, that the Sum of 94345
whichiis the Value of that Year’s Annuity,. a8
abfolute one, is the Valuc of the firlt Year’s L_:E
' Annuity
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Annuity; and that the Sum of 1157 {uppofed
to be loft, and which I admitted, on the Chance
of Mortality, poflibly may be loft, is not to be
'deduced in that Year, but at the End of Lifc.
| T obferve here, as 1did under the former Head,
that ’tis in Nature impoffible, that 4. {hould
| enter into a fecond Year of his Life, ualefs, and
‘until he has lived all the Days of his firft Year;
and confequently that he cannot cnjoy the gains
Jing Chances of a fubfequent Year, until he has
enjoyed all the Chances, both gaining and lofing
'Chances, of the precedent Year: And fince tis
fuppofed in the Cafe, that he has many gaining
Chances in the next and other fubfequent Years,
it neceffarily follows that we muft look upon
him as enjoying, or having a Right to enjoy, the
whole Number of Chances, both gaining and
lofing Chances in fuch firft Year; -and then the
Sum to be taken as the Valuc of that Year’s
Annuity, muft be a Sum cqual to the Valae of
the whole entire Year, that is 943474 © .

It is agreed that an Annuity of 10000/ for
onc Year, and payable at the End of onc Yecar,
is worth 9434/ where fuch Annuiry is abfolute,
and not fubject to any Contingency ; and I will
admit that fuch an Annuity, if for one Year
only, on the Chance that 4. fhall fo long live, is
in Value no more than ¢319; and that the Lofs
on the Chance of Mortality in that Year, is1n
Value 115/.; and therefore that a Purchalor of
fuch an Annuity for one Year and no more,
muft have an Abatement out of 9434/ in propor-
tion to the Lofs poffible on fuch Chance of Mor-

N 3 tality.
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tality. But for what Reafon and onwhat Foun-
dation muft fuch an Abatement be made ? Mot
certainly for this, becaufe on the Chance of
Mortality within that Year, there is a Poffi blhty
of a Want of Value, and fuch Want of Value is
computed at 1152; and unlefs this Annuitant has
an Equivalent fc:-r fuch Want of Value within that
Year, he can have it no where elfe, for the
whole of his Intereft ends with the Year; but if
fuch an Annuity be purchafed for the Life of 4.
abfolutely, or for go Years, if 4. fhall fo long
live, which are in Value the fame; in this Cafe
the Reafon of the Thing don’t hnld throughout.
It is indeed here, as well as in the former Cafe,
fuppafcd that there is fome Chance that A. may
dye in the firft Year of the go; but in this Cafe
there is another Suppofition, which deftroys
or fets afide, all Effe& of the former; ; for
‘tis fuppofed likewife, that there arc many
Chances of Life to be enjoyed in the fecond
Year, which cannot be had un!cﬁa, and untﬂ hc
has lived out the whole of the firft Year. T‘u
which T fhall only add, that there is no Neceflity
here, though there is in the former Cafe, for
the poflible Want of Value, on the Chance of
Murtahty in the firft Year, to make the Abate-
ment for it out of fuch firft Year; for that it
may be made elfewhere, and I fay uughl: to be
made :lfcwherc, and the Place where is the very
Extrcrmty of Life, and is to be done and readily
may be done, by computing the Number of
lofing Chances arifing in' go Years, and dedu-

lﬂg
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ing them out of the whole Number of Chances
arifing in that whole Term.

The Fault then of the Rule, in fhort, lics
in this, viz. in computing the Value of cach
Year’s Annuity, it fuppofes that the lofing
Chances arifing in the firft Year, and fo fuccef-
fively in each Year, are a&tually loft in fuch Years
refpectively, and direds a Value, proportionate
to fuch Lofs, to be deduéted out of the Value of
cach Year's Annuity, as not an abfolute Annuity:
Whereas the Fact is, that thofe Chances, or any
Part of the Value of the Annuity, are not loft,
and therefore ought not to be computed as loft 5
for no Part is loft or can be loft, unlefs the
whole is loft ; and the Cafe itfelf fuppofes that
neither the one nor the other is loft § for it fup-
pofes that there are gaining Chances in the fub-
fequent Year, and more than an even Chance to
enjoy the Annuity of the fecond Year; but thofe
Chances cannot be had, or the Annuity be enjoy’d
in fuch fecond Year, without a previous Enjoy-
ment of all the Chances, and of the whole An-
naity of the firft Year; and this holds good in
cach Year and on every Year’s Annuity fuccef-
fively, till we come to that Year in which it is
an even Chance, that Life is at an End. The
true State of the Cafe then is, that there are no
lofing Chances, or any Want of Value in the
Annuity, do in Fa&, or can arife till Life
itlelf’ determines, and the fuppofition is, that
Life continues ; and if it continues, it muft con-
tinue without any Breach or Interruption, and fo
muft the Annyity which is attendant on it, till

N 4 it
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it ceafes to be an even Chance, that Lifc has any
longer Duration. _ i
Or take the Matter in this Light ; and pof-
fibly in this View we fhall fec the Error of the
Rule more plainly, and what led this great Au-
thor into it ; and the Error perhaps more pro-
perly and ftritly may be in this. The Rule
then directs, though not in fo many Words,
yct in Meaning and Effe&, that we compute
the Number of gaining Chances arifing feparately
in cach Year of Life, for fo many Years as there
is any poflible Chance that the given Life may
be extended to; then to afcertain the Values
correfponding to fuch Chances, and to take all
thofe Values put together, as the Value of the
Annuity for fuch Life. Now I admit that the
Rule gives us all the poffible gaining Chances
arifing in, Life, and Values correfponding to
fuch Chances; and if we view the Rule in this
Light, it may feem to give us the Whole of the
Value of an Annuity for a Life; but Ifay, that
the Values correfponding to thofe Chances, are
not the very Values which the Annuitant has a
Chance to enjoy. It muft be admitted, and it is
allowed by this Author, that on the Brefaw
"Table it is an even Chance, an cven Wager, ot
Lay, call it which you will, that 4 before
named lives 41 Years, and that he lives no
Yonger ; and it being admitted, that this Rule
does rightly afcertain the Number of gaining
Chances upon this Life, it neceflarily follows,
that the Annuitant muft enjoy all thefe gaining
Chances within the Compafs of 41 Years, and
not
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not afterwards, or we run ourfclves into two
contradiGory Suppofitions. *¥he one is, that
the Annuitant has not a Chance of enjoying thig
Annuity, which upon the Cafe ftated is to con=
tinue for the Life of 4., ata Time when we
have before fuppofed that he has a Chance that
A. is living, which is fuppofing 4., to be alive
and not alive at the fame Time ; and the other
is, that the Annuitant has feveral Chances of
enjoying, this Anauity, which, upon the Cafe
ftated, is to determine cn the Death of A4 at and
after a Time, when we have already fuppofed
that the even Chance is that 4. is dead ; which
is fuppoling 4. to be living at, and long after,
the Time we have fuppofed him to be dead and
gone. il 4
If then all thefe gaining Chances upon the
Lifc of A muft be taken in the firft Part of Life,
and in a continued Series, and fo they muft be
taken, or they cannot be taken at all j and if the
Values annexed to thefe Chances fo taken, be
put together ; then thofe Values put together,
the Value of the even Chance on the Lifc of 4.,
and the Value of an abfolute Term for 41 Years,
will all be the fame, viz. 15-12. But if thefe
gaining Chances and the Values annexed to them,
are to be taken as they are computed feverally
to arife, in each Year of Life, and thefe Valucs
put together are the Value of the Annuity for
this Life, as this Rule afferts; Since many of
thefe Chances are fuppofed to arife after the Ex-
piration of 41 Years, and the Chances which
arife in the firft Part of Life or before 41 Years
cxpire,
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expire, are of much greater Value than thofe
which arife in thé'latter Part of Life, or after
41 Years ; for Inftance, if the Value of all the
gaining Chances arifing in the laft ten Years of
poflible Life, is not greater than the Value of
cight fuch Chances arifing in the firft Year of
Life; and it we leave out or fubftrad the Value
of cight Chances in the firft Year of Life, and
in their ftead infert, fuppofe the Value of an 100
Chances in the laft ten Years of Life, as this
Rule direts, it may very well come out that
the Value of the Annuity on fuch 2 Life, where
the Compntation is made in this Manner, fhall
be no more than 13-44, or 13-50, and if made
in the former Manner, fhall be 15-12: But that
thofc Chances or the Values correfponding to
them arc not then gnd there to be taken, but
when and where they are to be taken, I think has
been fufficiently thewn,

To go on therefore to another Pofition, which
is 2 Confequence of the laft; I affirm that this
Sum 13-44 (or rather 13-50) given in thefe
"Tables as the Value of an Annuity for the Life
of 4. fuppofed to be ten Years old, is the Value
of another Annuity, or rather of feveral Annu~
ities joined together, different from an Annuity
for the Life of’ 4. abfolutely, or for go Years,
if A f{olong lives. I fay then, that this Value
1s the Aggregate or Sum total of the Value of 9o
feveral Annuities, granted to go feveral Perfons,
fuppofc to N 1. to N 2, and fo on to N go.
made in this Manner, viz, to N 1. for one
Year, if he fhall live from 10 to 15 Years Age;

to
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to N° 2. for one Year, if he thall live from It
to 12 Years Age; and fo on fucceflively to
NP°- go. for a Year, if he fhall live from 99 to
be an 100 Years old; each Perfon to be nomi-
nated at the Beginning of that Year for which
the Annuity is granted, determinable by his
Death within the Vear. I affirm then, that this
Sum 13-50 is the Value of thofe 9o feveral An-
nuitics, feparately computed for each Life, and
then put together 5 and that the Intereft, fup-
pofe of N® 100. in an Annuity for the Life of
A. abfolutely, or for go Years, if 4. fo long lives,
is of a different and much greater Value than the
Intereft of N1, N2, and o on to N© 90.
all put together : The plain and neceffary Con-
fequence of which is, that 1 3-50 is not the Valye
of an Annuity for the Life of 4

My firft Affertion is, that the Sum of 13-50
is the Value of thefe feveral 9o Annuities put to-
gether. This is a Point that feems to require
little Proof, fince fuch Sum appears to be no-
thing more or other than a Collection of go fe-
veral Annuities, feparately computed for each
Year of a Life for go Years, deducting out of
cach Year a Value correfponding to the Chance
of Mortality arifing on the Life of a Perfon of
the Age of each Year refpeltively. In my
Table, N IX., we have a Computation of the
Value of an Annuity of 100004 per Annum,
calculated on the Chance of Mortality for each
Year of the Life of a Perfon of ten Years old
for 9o Years, drawn according to the Dire&ion
of the Doctor’s Rule; the Sum total of all

which
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which Annuities put together, is 1 3 50-:-0. Now
T fay that any onc and every one of the Annui-
tics for the Year, if N 1. N 2, and {o on to
N go. fhall live to the Eind of that Year for
which the Annuity is refpectively granted to
them, is of the fame Value, neither more nor
lefs, as any onc and every one of the annual An-
nuities exhibited in that Table; the Annuity of
N 1, being the fame as the Annuity for the
firft Year of the Life there computed ; the An-
nuity of N© 2. the fame as the Annuity for the
fecond Year ; and fo on fucceffively and corre=
fpondently, Ifhﬂ Annuity of N go, the fame as
the Annuity for the goth Year of the Life of
the Perfon intended in {uch Calculation. This
will appear very evidently, on comparing the
Intereft of ome with the Intereft of the other
Annuity correfponding ; and, for Inftance, we
will take the Intereft of N 1. and compare it
with the Intereft of the Annuity for the firft
Year of the Life on the Table, and the Intercft
of N9 20, and compare it with the Annuity for
the correfponding Year, the 20th Year of the
Life on the Table.
. The Intereft of the Annuity bclangmg to
N 1. is the fame as the Intereft of the Annuity
for the firft Year of the Lifc in the Table, and
muft be the fqmﬂ ; for that both are mmputcd
and afr.::rtam ’d. by one and the fame Rule, viz,
by takmg the Value of one Year’s Annuity as an
abfolute one, after deduting out of fuch Value
fo much as is cqual to the Contingency of Mory
tality on fuch Lifc within that Year, The very
famg
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fame is the Cafe on the Intereft of N©, 20: In
‘his Annuity, and the Intereft on the 20th Yeédr
of the Life of the Perfon defcribed in the Table.
Both Annuities are in Revetfiony commence 4t
one and the fame Time, in all Events expire at
the End of the Year, and both depend on'a
Contingency of determining within the Year,
and upon two Lives of equal Age; and upon
the Foot of fuch Circumftances “and fuch Con-
tingencies,  which are in all Refpeéts the fame,

the Value of each Annuity is corhputed.
. My fecond Affertion was ; that an Intereft of
“an Annuity for the Life of 4. abfolutely, or for
60 Years, if A. fo long livés, is of better Value
than all thefe feveral 9o Annuities put together.
This I {hall prove by fhowing, that an Annuity
for the firft Year of the Life of 4. where ’tis
abfolutely for his Life, is. more valuable than an
Annuity for the Life of N® 1., which is to de-
termine with the Year; and in like Manner,
that the Aonuity for the fecend, the third, and
every other Year of the Life of 4 fucceflively,
’till we come to that Year of , the Life of 4. in
which it ceales to be an cven Chance that his
Life has any farther Duration, is.of more Value
‘than the Annuity for the Life of N 2, N€¢- 3,
and fo on fucccfﬁvcly, ’till we come to N 42,
-within which Time it is computed that 4. may
be dead: Comparing the Annuitics belonging
to cach Proprictor on the feveral Years as they

wefpeétively correfpond to each other.

For Inftance ; the Intereft of N°- 1. in his
Annuity may determine within the Year by his
Death
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Death in that Time, and muft determite at the
End of the Year by the Effluxion of his Term.
The Intereft of N 1o0. in his Annuity for the
Life of 4 may likewife determine within the
fame Year by the Death of /4. his Nominee ; but
does not determine at the End of the Year by
the Effluxion of the Term, for ’tis to continue
for 89 Years more, if 4. {o long lives : That i8,
to one of the Annuities are annexed two Limi-
tations, one of which poffibly may, and the
other neceflarily muft, put an End to it by the
Completion of the Time for which it was grant-
ed. The other has one Limitation only, viz.
the very fame Contingency of Mortality which
the other has ; but has no fuch Termination at
the End of the Year. Therefore N®- 160. in his
Annuity muft have a better Chance to the fame
Thing, or a Chance to fomething more or better
than N® 1. hds in his Annuity. For this Rea-
fon, and on this Foundation, the Circumftances
of every other of thefe 9o Annuitants for a Life
determining with the Year, at leaft ’till we are
come to that Year when the Chance is an even
one that 4. is dead, will be the very fame ; that
is, their Annuities refpectively will be of lefs
Value than the Annuity for the Life of 4. in the
Year correfponding.

If we enquire what is the Difference, and what
makes the Difference, in the Value of ‘thefe An-
nuities ; ’tis plainly this, viz. N9 1, N9 2, and
fo on, cannot be look’d upon to have a Chance,
and their Annuities are computed upon fuch
Foot asif they had not, and moft certainly they

have
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have not a Chance to enjoy all the Parts of an
Annuity for a Year; for within the Year they cap=
not be faid to have a Chance to enjoy that which
on the Contingency of Mortality they have 1
Chance to lofe in that Time; and beyond the Year
they have no Chance, or Poffibility of Chance,
becaufe their refpective Annuities abfolutely de-
termine with the Year. But with Regard to N
100. he may very well be look’d upon as havin
a Chance to enjoy all the Parts of this Year’s An.
nuity, becaufe his Annuities not determining with
the Year, he has many Chances of enjoying the
fecond Year’s Annuity,and by that Means he gains
in fuch fecond Year what there was a Chance might
be loft in the firft : And this Chance of gain-
ing in a fubfequent Year what might be loft in
the precedent Year continuing in the Cafe of N¢-
100. as long as the Chance of the Vitality of 4,
continues to be an even Chance, that is, ’till 4. ar-
rives to the Age of 515 the Annuitant in the whole
has fo many and fuch Chances of enjoying the
Annuity for 41 Years as make it equal in Value to
an ablolute Annuity for that Term of Years,
As this appears to be the true State of the
Matter, when we confider the Cafe of the An-
nuitant for the Life of 4. abfolutcly compared
with the Cafe of the feveral Annuitants for a
Year whofe Interefts are determinable by their.
Lives; the fame will come out to be the State
of the Matter, if we take a View of the Cafe of
the Grantor of fuch Annuities refpe®ively, or of
him who is to pay the fame, This is an un-
queftionable Truth, that the Chance to pay ot
not
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fot to pa'}r,' and the Chance to reccive or not to
feceive the Annuity, muft be reciprocal and one
and the fame ; fo that if the Grantor of the An-
finity has a Chance to pay a greater Sum to the
Anduitant for the Life of 4. fingly, than he has
a Chance to pay to the feveral 9o Annuitants, it
plainly follows, that the fingle Annuity is of
more Value than all the feveral go Annuities put
togecher. “With Refpet to the Annuitant N
1. T agree that the Grantor has a Chance not to
pay fuch Amnuity, and I admit he has juft the
fike Chance not to pay the Annuity for the firll
¥Year of the Life of 4., there being within that
Year an cqual Chance of Mortality both againft
the one and the other. With Refpe@t to the
Annuity to N¥- 2, Twill admit likewife that the
Grantor is on the fame Foot as with Refpect to
the Annuity for the fecond Year of the Life of
A.; but then I admit this on a Suppofition that
A. is living at the Beginning of fuch fecond
Year; for N 2. is fuppofed to be then living,
or rather to be then nominated to take the An-
quity 3 for unlefs both are fuppofed to be living,
and both Annuities to exift ftill, there is no Room
to make a Comparifon of the Annuities for {uch
fecond Year. If then 4. is fuppofed to be living
in the fecond Year, it neceflarily follows, that
the Grantor muft have paid the Annuity for the
firft Year of the Life of A4 as an Annuity abfo-
fute, and without any Defalcation; and this 18
¢he Cafe in every other Year of the Life of 4,
fo long as it continues an even Chance that . 1s

living : that is, we can fct no Valug on, o1 make
any
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any Computation of the Price to be paid for,
the Annuity in any fubfequent Year of the Life
of 4. without previoufly fuppofing that .4 is
then living ; the neceflary Confequence of which
is, that the Annuity for the precedent Year muit
alfo be fuppofed to have been paid, and if paid
the Sum paid muft have been the full Valye of
fuch Year’s Annuity, as an abfolute one without
any Deduétions, '

The Doéor’s Hypothefis, and the Rule form’d
upon it, is faulty therefore, in making two Sup-
pofitions which are not confiftent one with the
other, viz. it fuppofes that the Grantor of the
Annuity in each Year of the Life of A. has fuch
a Chance of the Mortality of 4. as may poffibly
cxempt him from paying that Year’s Annuity ;
and at the fame Time it {fuppofes there is a
Chance that 4. is living in the fubfequent Year
without paying the Whole of the Annuity for
the precedent Year as an abfolute one. Now
‘tis poffible that 4. may die in the firft Year, for
without Doubt there is fome Chance he may die
in cach Year, and in cvery Day and Hour of
fuch Year, and if he does die, the Grantor will
fave the Payment of the Annuity for that Year,
and all the fubfequent Years; but fuch Grantor
has no Chance of 4% dying or not dying in 5
fecond or other {abfequent Year, unlefs he has,
and until he has, lived out the firft and precedent
Year: Confequently the Grantor can have no
Chance of paying or of not paying the Annuity
of the fecond or any fubfequent Year, unlefs he
has, and until he has, paid the whole of the An-

O nuity
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nuity for the firft and precedent Year: S0 that '
if we make the firft Suppofition, there is no
Room to make the fecond at all, and if we'make
the fecond the firft is fet afide and made void.
Where .90 {everal Anouities are granted for
9o Years, if fo many feveral Perfons live to the
End of thofc Years rcfpc&wcly for which fuch
Grants, are made, here the fame Suppofitions are
made as before, and here are rightly made. "Lis
evident in this Cafe, that the Grantor of thefe
Annuities has a Chance of Mortality of the No-
minees in cach of thefe Years, fuch a Chance as
thall difcharge him from Payment of the Annu-
ity of that Year; and if thc Nomincc does dic
w1th1n the Year, th: Grantor will fave that Year’s
Annuity. The fecond Suppofition is likewife
true here ; for the Grantor will have a Chanceof
the Death of the Nominee in the fecond Year,
or any other fubfequent Year; whether the No-
minee in the firft, or any other preccdent Year,
did or did not die withia the Year ; and be will
have the Chance of not paying in the fubfequent
Years, whether he paid the whole or paid no
Part of the Annuity in the precedent Years.
Therefore, the Chance of the Grantor: of “the
fingle Annuity and of the feveral Annuities, not
being one and the fame, the Value of the An-
nuity for the fingle Life muft be a Sum different |
from the Sum of the Values of the feveral An-
nuities colle@ed together, that is, from the Sum
of 1350/
. There is flill another wrong Suppaﬂtian madﬂ: |
in this Rule, and which, 1 apprehend, gave Ocs |

calion
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cafion to the two former, viz. that'the Chances
of Mortality are'the fame on'the’ Annuity for 2
ﬁ;{gf_é’ﬂif&-ds in ‘thefe Annuitics for go feveral
Lives, fuch as T'have before deferibed ; ‘or ra-
ther that the Chanct of Mortality may as often
arife 'in the onc 'Cafe as in the other.  Where
there are 9o feveral Annuities depending on 16
many feveral Lives, *tis obvious there is a Chance
of Mortality on eaéh'Lifé, ‘and fiich Chancé may
arife i the Year of ‘the efpective Life; but in
the Cafe of an Annuity on a fingle Life there
can ‘be but one Chance of Mori:ls]ity,' at leaft,
fach Chance can arifé But once, for a Man can
dic but once only, “On’ this' Accotint it feems
abfurd to compute how many Times in cach
Year, or in go Years, ‘the Chance of Mortality
may come up, fince'in the whole 9& Years it can
come up but once only ; ‘and moft certainly ’tis
unneceflary to make fach a Compatarion,” fince
during all the go Years of the poffible Lifc of
A. the Grantor, in the whole) has but one Chance
of being difcharged’ from paying the Annuity,
andin every Year, until that one blank Chance
does c'nm:;-‘up,- he muft pay the Wholc®of the
Annuity, as an abfolute one.

‘With a' View of afééttaining the Time to
which the Life of a Perfon may probably be ex~
tended, it might ot be improper to compute
how many Chances’ of Mortality there are in
each Year of fuch Life, and from thence to col=
lect in how many Years fuch'blank Chance, in
all Probability, "P-ril'i':t:bﬁit"ilj) y'and then we may
flate it, that the Life and the Annuity attending

enaabs O 12 on
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on it will continue to that Year in which on fuch
Computation the Chances of Vitality and Mor-
talicy are cven, that is, when the Chances of Vi-
tality of the given Life are funk to 2 Moicty;
and from and after that Ycar, that the Life and
Annuity with it will ccafc; but this evidently
deftroys the Rule. -

Since then the Chance of the Grantﬂr of an
.Annmty for the Life of 4. is a fingle one, and
more than once it cannot come up 3 and the only
Thing neceffary to be computed is, within what
Time on the probable Chances of Mortality 4.
may dic: And fince the Chance of his living for
41 Years and dying before 42 Years is an cven
Chance, as computed on the Brefaw Table, and
{feveral Rules deduced from thence; and {ecing
in any onc and every one of thofe Years in which
the Annuity is paid, the Whole of the Annuity
muft be paid: on this Cafe, and from thele Pre-
mifes, I infer, where an Annuity is granted for
the Life of 4. abfolutely, or for go Years, if 4.
{o long lives, that the Annuity for any one and
every onc of the Years of the Life of 4. until
it becames an cven Chance that 4. does no
longer cxift, is of more and greater Value than
an Annuity for any one and every onc of the
Years correfponding, where the like Annuity is
granted to ¢o feveral Perfons for 9o feveral
Years, if fuch feveral Nominees fhall refpec-
tively live to the End of that Year for which
the Annuitics are refpectively granted.

The Conclufion, upon the Whole, is this:
Since the Sum of 13.34, (or rather 13-50,)

which
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which is the Value of an Annuity for the Life
of 4. when fuch Value as computed by this
Rule, is the Aggregate or Sum total of the
Value of go diftinét and feparate Annuities for
a Year for fo many fingle Years as the feveral
Nominees in them fhall refpectively live, and
which determine at the End of each Year; and
fince the Value of an Annuity for the Life of 4
abfolutely, or for go Years, if 4. fo long lives,
is the Aggregate or Sum total of the Value of
fo many Years of 9o Years as 4 fhall live to
the End of; and which do not determinc at the
End of cach Year, but at the End of all the
Years, or by the Death of 4. and then only :
And fince the Value of the Annuity in cach
Year, where it is for a Life abfolutely, amounts
to a greater Sum than the Value of the Anauity,
where it determines at the End of cach Year,
amounts to : "T'he Conclufion is, that this Sum
of 13-44 or 13-50, which is the Sum total of
the Value of thofe Annuities which are for Lives,
and determine at the End of each Yecar, is not
the Sum total of the Value of the Annuities
which are for Life abfolutely, and do not de-
termine with the Year, that is, is not the Value

of the Annuity for the Life of 4, A% N i X
The Do&or, in framing this Rule, and as a
Foundation on which he builds it, lays down
this Maxim ; that a Purchafer of an Annuity
for a Life is to pay for fuch Parts only of the
Value of the Annuity as he has Chances that his
Nominge is living, which moft certainly is true;
but then ’tis as certainly true, that he is to pay
O 3 for
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for all the Parts and the very Parts of the An-
aoity which he has Chances to receive on the
Life of 'his Nominee : But whether this Maxim
be rightly and thoroughly -complied with and
preferved in this Rule, is a great Queftion. - In
the Cafe before ftated on the Life of 4. ’tis pret-
ty plain, that the Rule does not bring to the
Annuitant’s Account thofe Parts of the Value of
the Annuity which he has a Chance to enjoy,
fince he has a Chance to enjoy all the Parts of it,
as an Annuity abfolute and entire for {o many
Years as he lives, whereas the Rule afligns to
him fach Parts only as are .anfwerable to the
Chances of Vitality arifing in each Year, If we
vary this Cafe, ‘and put it; 'that an Annuity is
purchafed on the Life of B: whom we will fup-
pofe to be of fuch an Age; be that what it will,
as that the even Chance is that he lives one Year
and no more; I apprehend we fhall fec more
plainly that the Annuitant, purchafing aecord=
ing to the Dircction of the Rule, does not pay
for all and the very Parts of the Annuity which
he has the Chance to enjoy, 'and muft enjoy, if
he enjoys any. ' =il
We will take then the Age of 80 as the: Age
in which B. has an even Chance to live onc Year,
and no more; and in ftating this to be the
Chance of Vitality for fuch Age, we neceflarily
fuppofe, and ground our Cafe upon ' this, ‘that
the Chances of Vitality and Mortality arifing in
that Year are even. Now if the Purchafer of
the Annuity for the Life of B. abfolutely pays
no greater Sum for his Intereft than a Purchafer
' pays
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pays for his Intereft who buys the like Annuity
for one Year only, dcterminable by the Death
of B., ’tis obvious, and I fuppofe it will be ad-
mitted, that the Owner of the Life Annuity ab-
folute does not pay for all the Parts of his An-
nuity which he has Chances that his Wominee is
living. The Proprictor of the Annuity for 2
Year, determinable by Death within the Time,
pays only for fo many Chances of Vitality as
arifc within the Year; that is half a Year’s Value,
and in Juftice ought to pay for no more, fince
he can have no Chances arife beyond the Year;
but the Proprictor of the Life- Annuity abfolute,
if the Price of it were the fame and no more,
would have many Chances for which he pays no-
thing. = In this Inftance, where there arc as many
Chances of Vitality torarife beyond the Year as
there are Chances arife. within the Year, he
would have juft as many Chances of Vitality left
at the end of the Year, for which he pays nothing,
as he has Chances for which he does pay.

It being admitted then, that the Purchafer of
the Annuity for the Life abfolute; is to pay
more than he who purchafes for one Year only,
if B. fo long lives 5 it is'{aid that thefe Chances
of Vitality left at the End of fuch firft Year, are
not totally funk and unpaid for, by the Pur-
chafer of the Life- Annuity abfolute; for though -
they are not brought to Account and paid for as
Charnices of Vitality arifing in the firft Year, yet
the Rule direéts; that the Chances of Vitality
are to be computed likewife for the:fubfequent
Years, as long as Life can be fuppofed poffi-

0O 4 bly
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blytolaft; that the Chances arifing in thofe fubfe~
‘quent Years of pofible Life, are {fuppofed in the
Cafe to be the fame, in Number, as the Chances
left at the End of the firft Year; and that fucha
Purchafer muft pay for thofe Chances. I admit,
that the Rule does direé that thefe remaining
Chances of Vitality arc to be paid for, and by
that Means, that all the Chances in fome Senfe,
and atfome Rate, are paid for; yet thefe are not
to be paid for as Chances arifing in the firft
Year, but as Chances arifing in the feveral fub-
fequent Years of poflible Life; and then the
Annuitant does not pay for the very Parts of the
Value of the Annuity, which he hasa Chance to
reccive on the Life of the Nominec; for fure
enough, the Chances arifing in the fubfequent
Yecars of poflible Life, are not thofe very Parts
of the Value of the Annuity which he has a
Chance to receive on fuch Life. -

It we reckon the whole Number of Chanees,
in the firlt Year of the Life of this Nominee to
be twenty, 1t being juft an even Chance that he
lives to the end of that Year and no longer, ten
of thofe Chances in that Year will be Chances
of Vitality, and ten of Mortality ; fo that at
the end of that Year, there will be ten Chances
of Vitality remaining. As tor the ten Chances
of Vitality arifing in fuch firft Year, there is no
Controverfy but thofe are to be paid for as
Chances arifing in that Year; nor can there be
any Difpute but that the Sum to be paid for
them is one half of the prefent Value of the
Annuity, as an abfolutc one.  But as for the ten

Chances
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Chances of Vitality, fuppofed to be remaining
after the end of the Year, in my Way of ftate-
ing the Value of this Annuity, thefe ten Chinces
muft be looked upon as all arifing within fuch
firft Year; for none can arife in any fubfequent
Year, until and unlefs thefe have firft arifen, and
that they ought to be paid for, as for Values
in prefent Polletlion ; but in the Way of ftating
fuch Value, according to the Rule, thefe ten
Chances are to be look’d upon as arifing all
after the Expiration of the firft Year; fome
arifing in the fecond, fome in the third, and
fome in the twenticth Year of poffible Life
and the Sum total of the Values correfponding
to thofe Chances 1o ariting; is'to be taken as the
Sum to be paid for thefe’ remaining Chances.
Now, fince the Number of Chances of Vitality
remaining unpaid for, in cither Way of ftating
it, is onc and the fame, viz. ten; here where
thofe ten Chances are all in Reverfion, and
fome very diftant, and the Values correfponding
reverfionary ones, the Sum' total of thofe Values
muft be greatly lefs than the Sum total of the
Values correfponding to the like Number of
Chances, inmy Way of flating it, where the
Chances and Values correfponding, are all in
immediate Poffeflion, as fuppofed to arife in the
firft Year.

I am afraid then that a Perfon, who undertakes
to pay an Annuity for fucha Life, will think he
has an ill Bargain, if he is to be paid for fuch
Undcrtaking, according to the Rate of {uch re-
verfionary and remote Values; and will be apt

to
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to furmife, that the Purchafer docs not pay
for the very Parts of the Value of the Annui-
ty, which he will have the Chances to receive.
He fays then, and mentions it only, becaufe it
has been infifted on already, that on computing
the Chances of Lifeand Death, the even Chance
in this Cafe is, and the Nomince on whofe Life
the Payments depend, may reafonably expet,
that he fhall live to the End of one Year, that
on the fame Grounds he muft expeét to pay the
Annuity for that Year; that if he does fo, he
muft make prefent and immediate Payment :
And therefore that it is unreafonable, that the
Annuitant thould pay him lefs than the prefent
Value of the Annuity, payable at the End of
¢the Year, or pay his Purchafe-Money, by a
Computation on reverfionary Values, that will
fall greatly fhort of the prefent Value of the An-
nuity for a Year, and yet fo much the Annui=
tant has an even Chance to receive.

He has this farther to offer under this Head ;
that if the Nominee furvives the Year, he thall
be obliged to pay the whole and entire Annuity,
for that he knows no Contingency in his Cafe,
that will difcharge his Engagements by paying
Part only ; for there is but onc Chance in the
whole, cither that the Nominee does, or that he
does not furvive the Year; and here the cven
Chance is, that he docs furvive the Year, in the
fecond Year of the Nominee’s Life ; the fame
Obfervation recurs, that he has no:Contingency
of performing his Contraét by a. partial Pay=-
ment ; for if the Nomince beyond Expedtation

fhould
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fhould outlive a fecond Year, he muft again pay
s;]]c Whole ; but here the even Chance is, that the
Nominee is dead, and that he has nothing to pay.
The Cafe will be the very fame, - if the Nomi-
nce be young, and in Courfe of Nature, likely
to live many Years, yet there is no Room, that
there can be no Chance of dividing the Annuity
~ in any one Year, and paying a Part; and faving
the reft in that Year, Here indeed, the Chance
of Vitality gives room to make a Divilion of
the whole Annuity, by the Number of Years
of the whole, -as of #0, 80, or 9o Years, to
which the given Life may poflibly extend ; and
we may, on a Computation, cftimate, thal: to
fo many Years fuch a Life probably will extend,
and beyond fo many Years it will not extend ;
but of the Aonuity in each individual Year, no
Divifion can be made. There being then no
Medium, on any one Year, between paying the
Whole and paying nothing ; the Right of the
Thing feems to be where the even Chance is,
that the Nominee lives to the End of the Year,
and {o long as that Chance continues, fo far and
for {o many Years, the Purchafer muft pay for
the whole and every Part of the Annuity, as
an abfolute one; and where the even Chance
15, and from the ‘T'ime when the Chance begins
to be fuch, that the Nominee is dead, that from -
thence the Parchafer is to pay nothing.
.»He admits itimay be true, that the Annui-
tant pays for.all the Chances of Vitality on
the Life, if by all, is meant all in Number,
but he apprehends the Senfe of  the Maxim laid
down

»
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down by the Doctor, to be, that the Chances
which the Purchafer is to pay for, are to be
equal in Valuc as well as Number, to the Charices
which he has toreceive.  He has been taught by
another Learned Author, thata Man who has one
Chance in three only, may have as much Advan-
tage as he that has one in two; and I will add,
that he that has the fewer Chances may have
ten Times, or a thoufand Times a better Chance,
than he that has the greater Number of Chances,
provided the Sum which he has a Chance to
gain, be proportionally greater than the Sum
which the other has a Chance to gain. He al-
ledges therefore, that it is not enough for him,
that for the ten Chances of Vitality, fuppofed to
be left at the end of the firft Year, he'is to be
paid in the Value of fo many Chances, which by
a fictitious and groundlefs Suppofition, are com-
puted to be fo left, and to arife in the {ubfe-
quent Years, Years long fubfequent to the Time,
when in all Probability the Nomineee is dead,

and in his Grave; Since the Value of all thofe

Chances fo arifing, at the higheft Calculation
that can juftly be made in his Favour, will not
exceed a third Part of a Year’s Value of the An-
nuity, and he on the other fide has an even
Chance to pay, nay, is as fure to pay, as he is
fure to pay any Thing for thofe ten Chances, as
if they were the Value of a Moicty of the Year’s
Annuity; that is, as for fo many Chances of
Vitality arifing in the firft Year.© In Faé and
Reality, thefc fuppofed remaining Chances muft
arifc in the firlt Year, and before any other

in
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in any fubfequent Year do arife, or they can
never arife at all, and as fuch they muft be paid
to the Annuitapt, or none muft be paid ; and
therefore, as fuch, they ought to be paid for by
the Annuitant, or none ought to be paid for :
So that in the Event it comes out, if the Pur-
chafe-Money to be paid is calculated by this
Rule, the Purchafer will not pay for all, and the
very Parts of the Value of the Annuity which
in Reality he has the Chances to receive, or has
the Chance that his Nomince is living,

- Hec adds this farther; that his Cafe upon the
Life of B. where the even Chanee is that he lives
to the End of one Year, and no longer, and
where the Chances in all are fuppofed to be
twenty, and ten of them are Chances of Vitality,
and ten of Mortality, may very well be re-
fembled to the Cafe of a Proprictor of a Lottery,
and the Life of Man has but too much Refem-
blance to a Lottery, in which the whole Number
of Tickets is twenty, and one Moicty of them
is Prizes, and the other Blanks. We will fup-
pofe then that the Prizes in this Lottery are cach
of the Value of 94342 or the prefent Value of
10000 /. to be paid at the End of one Year,
and which, according to my Computation, is
the Value of the Annuity for the Life of B.;
and the Queftion will be only this, How many
Tickets an Adventurer in fuch Lottery mutt be
pofiefs'd of, tohave an even Chance to a Benefit-
‘Ticket, and what Price he muft pay for each
Ticket ?

- 1 fay
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I fay theh ; to have an cven Chance for a Be-
nefit-Ticket, he muft buy two Tickets, and for
cach he muft pay 2 Moicty of the Value of 2
Prize ; that is, for his two Tickets he muft pay
the Sum -of 9434/ 'To prove thefe Affertions,
it will hardly be neceflary to refort toa long al-
gebraical Calculation, though they may be fo
proved, becaufe I believe there is not a Broker
in Exchange-Alley, even of the loweit Form, but
knows, if he cannot demonftrate, the Truth of
them. The Cafe then of him who purchafes an
Annuity on the Life of B., and of him who ad-
ventures in this Lottery, being in all Refpects
parallel; for the Chance of gaining is equal, and
the Sum to be reccived is one and the fame ;
therefore one and the fame Sum is to bé given on
each Adventure. ' L as '

If it be truc, as I admit it is, that the Annu-
itant may receive no Part of this Annuity, as he’
will receive nonc if B. dies within the Year, and
this undoubtedly is poffible; fo it is true, and.
maft be admitted, that the Lottery-Adventurer
likewife may receive nothing, as will be his Cafe,
if both his Tickets come up Blank; and this is
poffible too, as well as the other. But as fuch
Chance, or Poffibilicy rather, of both Tickets
being Blank, in Reafon, ought not, and to ihE?
fure will not prevail on the Proprictor of the
Lottery, who is to pay the Prizes, to fell two of
his Tickets, which will give the Adventurer an
even Chance to a Prize, at a Rate lower than the
full Value of a Prize: So the Grantor of an An-

nuity on the Lifc of B. abfolutely, though there
is
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is 2 Poflibility that B. may die within the Year,
and he may have nothing to pay, fince he under-
takes to pay the Annuity on the even Chance of
one Yeat’s Life of B. cannot, in Juftice to him-
felf, accept of a Sum lefs than the prefent Value
of one Year’s entire Annuity.

Ifit be faid on the other Side, that there is a
Contingency that both Tickets may be Prizes,
it may alfo be faid that poffibly B. may live a
fecond or a third Year: But fuch Poffibility of
having two Prizes, will neyer be allowed to be a
juft Reafon for giving more for two fuch Tickets
than the Value of a fingle Prize; and the Poffi-
bility of two or more Years Continuance of the
Life of B. will hardly prove that more is
to be given for the Annuity, than one Year’s
prefent Value of it; and to be fure will never
prove that lefs is to be given, as the Rule dire@s.
I may thercfore fafely leave it to Dr. Hulley, and
thofe who follow his Rule, to fhew in what In-
ftance thefe Cafes are not parallel ; or to prove
that the Sum of 94347 is not the Parts of the
Value of the Annuity, which the Proprietor has
a Chance tQ receive, and the Granter a Chance
to pay, on the Life of this Nominee.

From hence,. T apprehend, it will follow
cither that the Maxim laid down, that a Pur-
chafer is to pay, {or fuch Parts only of the Value
of an Annuity, as he has Chances that his No-
minee is living, is not in all Senfes true; or that
in fuch Senfe in which it is true, it is fometimes
wrongly ilﬂplicd by the Rule. In this Senfc of
the Maxim, v/z. that fuch Parts of the Value of

the
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the Annuity arc to be paidy for which the An~-
nuitant has the Chances to reccive, fuPpof ing the
Parts to be paid for, and the Parts to be received
are in Number the fame, whether they arc in

Value the fame or not the fame; in that Senfe
* the Maxim is not true. In the Senfe in which
it is true, wiz. that fuch Parts of the Value of
the Annuity are to be paid for, as in Value are
equal to thofe Parts which the Annuitant has 2
Chance to receive; in that Senfe the Rule has, in
this Inftance, made a wrong Application of the
Maxim ; for thofe Parts of the Annuity which
the Annuitant has the Chances to receive, are of
much greater Value, then thofe Parts of it,
which by this Rule he is direéted to pay for in
his Purchafe.

In the former Inflance, on an Annuity for the
Life of A, fuppofed to be ten Years old, the
Maxim is as ill applied as here, though not in
the fame Manner. There the Rule applies it to
every Year of the Life of 4, as feparate and
diftin¢t Years, and as ff:paratr: and diftinét An-~
nuitics for thofe Years; which is applying it to
fomcthmg in which the Annuitant for the Life
of 4, is in no wife concerned ; for his Annuity
has no Termination at the End of each Year,
but is to continue for 9o Years in an uninterupt-
ed Line, unlefs Death intervencs and breaks it.
The Maxim may indeed be applied to this An=
nuity, and will be rightly applied thus far, and
in this Manner. The Value of an Annuity for
a Term of 9o Years abfolute, is in Value fo
much; of this Term and an Annuity attendant

on
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‘on it, the Proprictor of the Life Annuity has an
cven Chance, or the Chancr;s to enjoy fo many
Years; and if we enquire in particular, what
Parts of the Term or the Annuity the Proprictor
has the Chances to enjoy, I fay he has fo many
Chances that 4 his Nominee, will continue in
Life; as that the Chances in the whole fhall
amount to an even Chance, that he lives for 41
Years from the time of the Annuity granted,
and by two Rules of this Authors, which we
have before mentioned, that is computed to be
his Chance of Vitality : Confequently that for
thefe 41 Years, the Annuitant will receive the
whole and all the Parts of the Annuity as an ab-
folute: Annuity, and therefore by the Maxim
muft pay for it as fuch for that Term; for it is
certain, as he ought not to pay for more than
all, fo he ought to pay for all, and fuch as he
receives, or has an even Chance to receive,

I muft obferve here, that this Maxim does not
prove, nor has any Tcndcncy to prove, what is
the Chance of Vitality on a Life, or what are
the Parts of the Value of an Annuity, which an
Annuitant has the Chance to feceive on the Life
of his Nominee; but, it being fuppofed or
proved that this or that is the Chance of Vita-
lity, that thefe or thofe are the Parts of the Va-
lue of the Annuity, which the Annuitant has
the Chance to receive, it follows by Virtue of
the Maxim, and if the Maxim had never been
heard of] it would have followed, that the Va-
lue of the Annuity would'be fo much: But the
Chance itfelf, or the Parts of the Value to be re-

p ceived
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ccived, cannot from thence be colleéted and af-
certained. In the Inftance upon the Life of 4.
it is poflible that the Annuitant may receiye all
the Parts of the Annuity for 9o Years, becaufe
it is poflible 4. may live for 9o Years, or to be
an 100 Years old; it is poffible likewife, that he
may enjoy no Parts at all of the Annuity, be-
caufe 4. may dye within the firft Year : But the
Parts of the Value of the Annuity, which the
Annuitant muft reccive on the Life of this No-
minee, are thofe Parts which arife and grow due,
within the firft Years that fhall immediately en-
fue from the Time of the Grant of the Annuity,
be the Number of thofe Years more or lefs.
But what that Number of Years will be, is in
no fort determined from hence, but muft be
colleted from the Chance of Vitality on that
Life; and it being calculated by a Rule of the
Do&or’s, which is certainly a right one, fo far as
the Breflaw Table is a juft one, that the Chance
of Vitality on fuch a Life, is a Term of 4¥
Years, it follows, that the Parts of the Value of
the Annuity which the Annuitant will, or has a
Chance to receive, are thofe Parts which will
arifc in 41 Years from the Time of the Grant;
becaufe the even Chance is, that A4 lives for 41
Yecars from fuch Time; and that the Parts of
the Value of the Annuity which the Annuitant
Wl“ IlCrl', or hﬂs not a Chau{:r; to TEECiFC,' are
thofe Parts which might arife and grow due after
the firlt 47 Years, from the Time of the Grant, be-
caufe the Nominee will not, or the even Chance

18
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is, that he does not live beyond thofe 41 Years.

I cannot forbear taking Notice here, that'the
Sum total of the Parts of the Value of an Annu-
ity on the Life of 4., which are’ computed to
arife after the Expiration of the Term of 41
Years, and which Dr. Halley fays, are to be
taken as Parts of the Value of the Annuity on
the Life of A, and which T fay, are to be
omitted and left out of fuch Value, as arifing
after the Expiration of the 41 Years, the Sum
total of thefe, I fay, is no more than 42, or rather
48. On the other fide I obferve, that the Sum
total of the Parts of the Value of the Annuity
on fuch Life, which arife within the faid Term
of 41 Years, and which Dr. Halley fays are to be
left out and omitted, as being no Part of the
Value of fuch Annuity, and which I fay, are to
be accounted and inferted as Parts of fuch Value,
becaufe in Fa&, they do arife, and may be re-
ceived within fuch 41 Years, the Sum total of
thefe, Ifay, amounts to 2-09; fo that it may
very well come out, as in Faét it does, that the
Value of this Annuity in one Way of Computa-
tion, fhall be no more than 13-44 (or rather
13-50) and in the other Way 15-12.

That the even Chance of Vitality on fuch a
Lifc as this is a Term of 41 Years, is colle®ed
from the Do&tor’s Rule on the Brefaw Table ;
and whether this be the right Chance or no does
not affet the prefent Argument; however, we

| '_ﬁ'm': hitherto fuPpﬂfcd it to be fo: And fince I
have fufficiently proved, that the Parts of the
Value of the Annuity which the Annuitant has

r's a
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a Chance to receive on this Life, are all thofeParts
of fuch:Value which arifc {fo long as the even
Chance of Vitality continues, and no other, or
for any longer Time; all T fhall add farther,
and by Way of Conclufion, on this Head, 1s
this. Since it is not only pofiible but probable
and a reafonablec Expectation, that the Annui-
tant will receive all the Parts of the Value of the
Annuity whicharife within thefe 41Years, becaufe
the even Chance is, that the Nominec lives thofe
41 Years, and in the Nature of the Thing, it is
abfolutely neceffary that he fhould receive all
thefe Parts before he can receive any other Parts :
On the other fide, fince it is not probable nor a
rcafonable Expectation, that the Annuitant will
receive any Parts of the Value of the Annuity,
which may arife after the Expiration of thefe 41
Years, becaufe the even Chance is, that the Nomi=
nee will be dead before any of them can arife;;
and from the very Being of the Life of Man, it s
impoffible he fhould reccive any fuch Parts which
arifc after 41 Years, unlefs he docs, and belore
he does receive all thofe which arifebefore 41 Years,
for the Nominee muft live 41 Years before he can
live 42 Years. Upon the whole, I leave it with
the Reader to determine, what are the Parts of the
Value of the Annuity, which the Aanuitant has

2 Chance to receive on the Life of this Nominee.
I have infifted the longer on the Proof of the

falfity of this Rule, not only on Account of the
Charaéter of its Author, to whom great Defe=
rence is duc ; but becaufe the Arguments I have
alledged to difprove his Rule, arc of cqual Force

| : - againft
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againft all other Rules and Calculations whatever,
which have not, ‘and T have met 'with none that
have, a proper Regard to the Chance of the
Duration of a Life ;" and they tend likewifc to
prove and ftablifh the-Rule, which I have of=
fered for the Valuation of thefe Annuities; for
the Juftice of mine depends intirely on that Po-
fition, that the Chance of the Duration of a Life
i8 the fole Meafure of the Duration, and confe-
quently, of the Value of the Annuity depending
on it. - “The Method then, which I have pro-
pofed for adjufting the Value of thefe Annuities
s, as appears from my Scheme in Table N°- 11,
by Eftimating the Duration of every Life, and
fuppofing it equal toa determinate Number of
Years; and fuch an Eftimate I have framed for
every five Years of Life, from 10 to 80 Years of
Age.  This I lay down as a general or common
Rule, but to be fure many Exceptions are to be
made out of it, from the greater or lefs Salubri-
ty of the Place of Inhabitation, from the remark-
able Longevity in fome Families, and the con-
trary in others, and from other particular Cir-
cumitances which may attend particular Perfons;
and for thefe, Confiderations muft be had, as
they refpectively arife, fince no one Rule can
be framed to {uit them all,
- 'T'his Scheme I have drawn, chicfly from a
View and Obfervations on the Bills ot Mortality
for Londow ; and to make my Refleétions on
them more plain and confpicuous, T have made
an Abftract of them for thefe fix Years laft paft;
wherein a Diftinction is made of the Ages of
g the



[ 230 ]

the feveral Petfons dying, in the feveral Periods
of Life, and have fet it forth in Tabic N9 XI.
In this Table we fce at one View, the Number
of Perfons dying in each Period of Life, in cach
of thefe fix Years, the Number of Perfons dying
in cach Period; for all the fix Years put toge-
ther, and the Number of them dying in each
Period in a Year by a Medium. We have like-
wife there, the whole Number of Perfons dying
in each of thefe fix Years,, the whole Number of
Perfonsdying in all the fix Years put together, and
the Number dying in each Year by a Medium, In
thefe Bills we have always two Articles ; of Abor-
tives and Stillborn,which do not properly comeun~
der the prefent Confideration; and therefore Lhave
put them under a feparate Head, and have fub-
ftradted. them out of the general Account of
Mortality : And in the laft Column, I have in-
ferted a Calculation of the Number of Perfons
dying in cach Period of Life, in every 1000 dying.
I have begun my Computation at a Life of
ten Years of Age, and Eftimated it as the beft
Life; though I think one of 7; 8, or 9 Years of
Age may be equally good, and indeed, better in
thofe Cafes, where the Perfons have got over the
Small-pox, Meafles, and fuch like Ailments in=
cident to Youth, and have attained fome firmnefs
of Body. This I was induced to do from thefe
Bills of Mortality, for London; from whence it
appears, that the Number of Perfons dying in
the Period, between § and 10 Years of Age,
exceeds the Number of Perfons dying of the
Age between 10 and 20, in the Proportion of
38, to 30; and yet the firft Period takes up
only
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only half the Time of the latter, It appears
likewife from thence; notwithftanding the Ha-
zards and Cafualties which may be attendant on
Perfons, between the Age of ten and twenty,
and the vulgar Opinion, that the Chances of
Mortality is greater in young than in middle
Life, yct that fewer Perfons dye in that Period
of Life, than in the Period between 30 and 40,
though the Number of Perfons coexifting in the
younger Period of Life; muft be much greater
than the Number of thofe coexifting in the clder.
In the next Period of Life, viz. between 20 and
30, though the Mortality is confiderably in-
creafed, yet the fame Obfervation holds good in
a great Meafure, the Mortality in the two fub-
fequent Periods, being fhill higher than in this,
and in a great Degree fo,

Having Eftimated a Life of ten Years of
Age as the beft of Lives, 1 have ftated it as
equal to a Term of 28 Years, which will not be
thought too high, by thofe who approve the
Breflaw Table and Dr. Halley's Scheme; nor
indeed by any one who will form an Eftimate of
the Duration of Lives, from the London Bills of
Mortality, But in my Table, I have made an
Allowance at large, for the uncommon  Acci-
dents of Peflilences; Famines, and civil Wars,
to which Regard muﬂ' be had, when a Calcula-
tion is made for a Number of Years ; and being
one of thofe who think the City of S ion o b
a more healthful Place, than almoft any other in
this ngdom y at leat more than the Generality
of Placca aré 3 I have fo far complied with that

P4 Notion,
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Notion, as to fix the Number of Years lower
than thofe Bills feem to require ; for thofe Bills
will admit of a Calculation for a Term of 30
Years on fuch a Life, at the loweft Rate of fet-
ing it ; and at the higheft Rate, and where you
will reckon ta the Extremity of the Years, they
may rcach a Term of 35 Years.

On looking into my Abftra& of thefe Bills,
we find that more than one half of the Petfons
dying in London, arc under ten Yecars of Age ;
the Confequence of which muft be, that one
half of the Perfons born alive there, dye before
they arrive at that Age, and the other half live
beyond that Age. It we proceed and take a
View of the other Moicety of Perfons dying, it
appears that the Number of Perfons dying of
the Age of 50 and upwards, exceeds the Number
of thofe dying between the Age of 10and 40;
and of thofe dying between the Age of 40 and
50, if wefuppofe one half to be between 40 and
45, and the other between 45 and 50 then one
half of this fecond Moiety of Perfons dying, is
under the Age of 45, and the other half is above
45: And the Confequence in this, will be the
fame as in the former Cafe, that of thofe who
live to ten Years of Age, one half dies before
the Age of 45, and the other lives beyond it.
If thefe Conclufions are right, it muft muft fol-
low, if we compute the Chance of Virality of a
Perfon of ten Years old, for the City of London,
to the utmoft Extent, the Life of fuch a one is
cqual to a Term of 35 Years, he having an even
Chance to live to the Age of 45. When I

fay,
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fay, if we compute to the utmoft Extremity, I
mean, 1f we begin our Computation precifely at
ten Ycars of Age, for that we muft not take a
Life of 12, 13, or 14, nor a Medium between
10 and 15 ; becaufe on a Life of 15, if we make
a Calculation of the Chance of its Duraticn, in
the fame Manner as I have done on a Life of 10,
the Chance is very little above 31 Years; and
thercfore as a Medium between 10 and 15, we
cannot take more than 33 Years.
By the fame Abﬂ:ra&, and in like Manner, 1
have computed the Chance of Vitality for the
Period of Life, 30to 35; and it appears, that the
Number of Perfons of 50 and upwards, exceeds
the Number of thofe dying between 30 and 503
from whence I conclude as before, that fuch a
Life muft be equal to 20 Years and over; fince
of thofc wha live to the Age of 30, more than
onc half live to 50 and above, that is above 20
Years. I have made a Computation on fuch a
Life more particularly, and in another Method,
which I fhall mention prefently, becaufe it ftands
contradi¢ted by an Eftimate, made by the Au-
thor of a Treatife, called A4 true Effimate of the
Value of Leafehold Eftates, &5c. who reckons fuch
a Life as the beft, and ftates it as cqual only to
14 Years, which is thort of mine fome Years,
This Gentleman has fome very good Thoughts
on this Subjeét, in which I readily concur with
him; but I can by no Mecans fubfcribe to his
Opinion, cither that a Lifc of 30 is the beft Life,
or that fuch a Lifc is cqual only to 14 Years.
His Notion of the beft Age of Life, is diredtly
contradicted
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contradi®ed and overthrown by what has been
already offered, and might be farther colleéted
from the Lowdon Bills of Mortality; and his
Obfervations and Pofitions do in no fort juftify
his Conclufion, that fuch a Life is equal only to
a Term of 14 Years ; but rather produce another
and a different Conclufion, fuch a one as con-
firms my Eftimate; for which Reafon I fhall
confider them at large.

~ The Obfervations he makes, are on the Re-
gifters of two Country Parithes, which have been
regularly and well kept thefe 40 Years laft paft;
from which it appears, as he exprefles it, that
the whole Namber of Inbabitants above two Years
old, are buried in 26 Years or fomething above,
ﬁ'om whence he concludes, that a Life is equal
to little more than 13 Years: And then, making
an Allowance of a Year mote, for the greater
Mortality of Children from 2 till about 10 Years
old, than afterwards, he fixes the Term of the
beft Life as equal to 14 Years.

Admitting that the Authot’s Obfervations of
Fa&s are true, as there is no fort of Reafon to
call in Queftion his Veracity ; yet his Pofition,
that the whole Number of Inhabitants of two
Years old in thefe Places, were buricd in 26
'Ycars, does not prove that the Life of any one,
or every fuch Inhabitant of thé Age of 30, is
equal only to 13 or 14 Yecars.

"This Pofition is capable of being underftood
in two different Senfes; either chat every indi-
vidual Inhabitent of bho Yeirs old, who were
-lwglg fupp:bfe in 1700, wereall dcad and buried

by




[ 235 ]

by or before the End of the Year 17275 or
that a Numbet of Inhabitants of two Years old
and upwards, equal to the whole Number of
that Age, at any given Time, died and were
buried in that Compafs of Time. That the
firtt is the Meaning of the Pofition I can hardly
think, becaufe in that Senfe, furely it could never
be true, in thefe or in any other Places; and in
the other Senfe, it may indeed be true: Butin
either Senfe, I conceive that it does notprove
his Inference, or rather that it proves fomething
which muft have another Conclufion, thnn what
is here made.

To fhew the Difference of thefe two Scnf-:s
and that in the firft Senfe, the Pofition is vcry
unlikely to be true, though poflibly in the fecond
it may; I fhall give a known and familiar In-
ftance. 'T'he Number of Bifhops in England is
26, and the Number of Aldermen for the City
of London is the fame ; now it may be true, that
in 26 Yecars laft paft, and to be {ure in a much
lefs Time, a Number of Bifhops, and likewife
of Aldermen, equal to the whole Number, that
is 26 Bifhops and 26 Aldermen, may have died!
But it is not truc that the very individual Bithops
and Aldermen who were fuch, 26 Years ago,
are all dead 5 for my Lord of Horcefler, hasbeen
Bifhop above forty Years, and his Grace of
Canterbury about thirty Years ; and I believe two
or three at leaft, of the Senior Aldermen, have
been of that Body above 26 Years: And if in
{fuch Bodies of Men, where rarely any come to
be Members of it, till they arrive at fome Ma«

turity
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turity of Age, the Aflertion is not true, it is
much more likely not to be true, where many of~
the Perfons are of a very young Age. -

But the Senfe of the Author's Propofition
here, may be collected with moft Certainty from
his own Account and Calculations, and if we
look into his Computations for the lefs Parifh,
he ftatcs the Number of Inhabitants above two
Ycars old, tobe 119, and the Number of Per-
fons above two Years old dying annually, to be
4 35 and then having divided the former by the
latter Number, and the Produce being 26, he
concludes that the whole Number of Inhabitants
are buried in 26 Years. Now this is a Demon-
ftration of the Propofition, if underftood in the
fccond Senfe; wiz, that in 26 Years Time a
Number of Inhabitants, equal to the whole
Number of Inhabitants, that is, the Number
of 119 has died; - but is no fort of Proof at all,
that the very md:wdual 119 Perfons, taken at
any onc lime, were dead in 26 Years, And in
Truth, the Propofitionin the firft Senfc is intirely
incredible; for that it muft neceflarily follow,
that there was never a Native of either of the
Parithes, living in cither of them in 1728, who
was then 30 Yecars old; cvery individual who
was living there in the Year 1900, and then two
Years ﬂld being dead and buried.

. Our ]inqmry In. general 1s, How long it is
Iikcl}' any Perfon of a given Age may live ; and
in particular here; to what Time any one of the
prefent Inhabitants of thefe Parifhes, between
the Age of 30 and 40, may live, For the So-

lution
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lution of this Queftion we are dire@ed to make
Ufe of this Method ; we muft compute in what
Time a Moiety of a certain Number of Perfons
given of that Age have in Fa& died in that
Place, and take that Time as the Term to which
there is an cven Chance that any one Perfon of
that Age, and in that Place now living, thall
live. Now this Rule for eftimating the Dara-
tion of a Life means, and is applicable to, Indi-
viduals only ; and this Author’s Affertion, I
fuppofe, is not true, and cannot be underftood
to fpeak of Individuals; for it could not be
true that the whole Number of the individual
Inhabitants of thefe Parithes did dic in 26 Years,
or onc Half of them in 13 Years: The Confe-
quence s, that this Aflertion does not prove that
the Life of any onc of them of the Age between
30 and 40 is equal to 13 Years, and no more,
becaufe the Rule means onr: Thing, and the Af-
fertion another. _

And if the Matter of Fa& were fuch, in thefe
Parifhes, or in cither of them, that it would
maintain the Pofition in the firft Senfe, and if
the Authoer could be underftood to {peak of In-
dividuals ; yet I cannot admit that the Pofition,
fo underftood, proves that the Life of a Perfon
here, of the Age between 30 and 40, is equal
only to a'T'erm of 13 or 14 Years; fince it wil|
follow, cven from thence, that fuch Lifc muit
be equal to a Term much longer.

To make Ufe of the Inftance here produced
of the lefs Parith: The Affertion, if apph._d
here, is this; that of 119 Perfons {ubfifting in

this
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this Parith in the Year 1700, one Moiety, that
is 60 of them, died and were buried by the End
of the Year 1713: Now admitting that this
Moicty were really a Moicty of the Individuals
fubfifting in 1700, if the Rule for eftimating the
Duration of Lives, which we have before men-
tioned, is a right Rule, and Dr. Halley makes
- Ufe of it, this Author makes Ufe of it, and if
this be not, I very much doubt there is no fuch
Thing as a right Rule; it ncceffarily follows,
that the Life of every one of thefe Inhabitants
who were in Being in 1700, and then above two
Years old, that is of cvery one of thefe 119 Per-
fons, and not of thofe only who were of the
Age between 30 and 40, at an Average, was
equal to a T'erm of 13 Years; one Moicty of
fuch Perfons living to the End of 13 Years.

If this be the Confequence, and nothing does
fo naturally and fo certainly follow; then, in
Order to make every Life, one with another, to
come out to be equal to a Term of 13 Years, it
will be ncceflary that we greatly increafe the
Chance of Vitality in the Lives of that Part of
thefe Inhabitants who are in the Period of Life
between 30 and 40, or it will be impoffible to
make up the Deficiency that will arife in the
Chance of Vitality for that Part of the Inhabi-
tants which is in the bad Periods of Life, that
is from 2 to 10 Years old, or towards it, and
from 40 upwards, which arc admitted on all
Hands to be among the Periods of Life where
the Chance of Mortality is greater than in the

Period between 30 and 40.
In
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In enumerating the Periods of Life which are
bad, I have omitted the Whole of the Time be-
tween 10 and 30, becaufe in my Judgment ’cis
not fuch, but quite the contrary ; and yer, ac-
cording to this Author’s Way of Thinking and
Reafoning, it ought to be inferted, for if the
Chance of Mortality in this Period is not greater
than in the Period between 30 and 40, a Life in
this Period muft necefiarily have the Chance of
the longer Duration, or be a better Life, fince
it is fo much farther removed from the Decling
of Life, than a Life in the other Period is.
Lcaving therefore this Period out of the Account
of bad ones, let us calculate what may be the
Increafe of Mortality for the two Periods from
2 to 10, and from 40 upwards, which are agreed
on all Sides to be bad cnes.

This Author takes Notice of, and makes an
Allowance for, the greater Mortality in the Pe-
riod between 2 and 103 but then s only by the
Subftraction of one Year from thence, and making
an Addition of one Year to the beft Period of
Life, viz. from 30 to 40, and ftating fuch a Life
as cqual to 14 Years. But this Allowance is
furely tao fmall, and will certainly appear fo to
any one who confults the Bills of Mortality" for
London, and finds there, and whoever does con-
fult them will find, that the Number of Perfons
dying between 2 and 10 is more than four to one
of thofe dying between 16 and 20, the Proport
tion being as 126 to 30, and yet the Period not
fo long neither. '

But
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But if "twerc admitted that this is a fufficient
Allowance here ; yet I obferve no Notice at all
1s taken of the Periods from 40 upwards, nor
any Deduction made for the greater Chance of
Mortality in thofe Ages of Lite ; which yet un=
doubtedly ought to have been made, and is very
confiderable. If we would keep up the Ave-
rage, and make cach of the Lives in thefe two
different Periods, that isin the Period between
30 and 40, and the Period of 40 and upwards,
to be equal to a Term of 13 Years one with
another, the Increafe of Vitality in'one Period
muft be juft equal in the Whole to the Decreafe
of Vitality in the other: So that the Queftion
will be, What may be the Decreafe of Vitality
in this older Period of Life. '

I have computed, by Way of Suppofition
only, that thefe 119 Inhabitants, in Point of
Age, might be thus divided ; that is, between
2 and 10 Years Age the Number might be 30,
between 10 and 30 might be 40, between 30 and
40 might be 20, and from 4o upwards 30;
making in all 120, If this Repartition fhould
not be very exact, though I believe ’tis not far
off the Point, yet a fmall Variation will have no
great Influence on my Reafoning, and whatever
it be, it will appear on the Computation. From
this Author’s Scale of the Term of Years to
which a Life is equal, I have computed, in fe-
veral Ways, to what Number of Years cvery of
the Lives in the oldeft Period, I mean from 40
upwards, at an Average, muft be equal; and
making Ulfe of that Method of Computation

which
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which produces the longeft Term to which fuch
Lives can be equal, it comes out that they can
be equal to no more than eight Years at the mott,
one with another. If then the Lives of every
one of thefe 30 older Perfons are at an Average
cqual only to eight Years, we muft from every
one of fuch Lives take off five Years, each of
their Lives wanting {o much of being equal to
13 Years; and if the Number of Perfons of that
Period be 30, we muft take off in the Whole §
Times 30, thatis 150, And fince this whole
Number of 150 Years {o taken off here muft be
added to the Lives of the Perfons in the Period
between 30 and 40, and thofe are only 20 Per-
fons, 150 divided by 20 producing 7 £, we muft
add feven Years and an half to the Life of every
Perfon, in this younger Period, one with ano-
ther; thatis, we muft add thefe Years to 13, or
rather to 14, which we had before; and then
their Lives, at an Average, are equal to twenty
onc Years and an Half,

If the Number of Perfons of this Parifh in
thefe two Periods of Life were equal, that is, if
there were as many Perfons living of the Age
- between 30and 40, as there were of the Age
- of 40 and upwards, which is not at all likely to
have been the Cafe, cither here or any where
clfe, then the Number of Years to be added to
cach of the Lives of the younger Set of Per-
fons would be juft the fame as the Number of
Years taken off’ from each of the Lives of the
clder Set, that is an even five Years; buc
then on that Foot, cach of the Lives in the

Q. younger
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younger Set would be equal to a Term of 19
Years, |

From thefe Premifes thefe Conclufions may
very fairly and very juftly be drawn. If this
Author might be underftood to fpeak of Indi-
viduals, when he afferts that the whole Number
of Inhabitants died in 26 Yecars, and a Moicty
of them in 13 Years Time, it follows in the firft
Place, that each of their Lives, at an Average,
was equal to a Term of 13 Years; and from
henee it follows, in the fecond Place, -and as a
neceflary Confequence of the former Conclufion,
that the Lives of thofe Perfons in the bettermoit
Period of Life, that is in the Age between 30
and 40, muft cach of them be cqual to a longer
Term than 13 Years, or otherwife it will be im-
pofiible that each Lifc of the whole Number,
which includes thofe between the Age of 2 and
10 Years, and thofe of the Age of 40 and up-
wards, fhould be equal to a Term of 13 Years:
And therefore that the Life of every Perfon of
this Parifh between the Age of 30 and 40 may
very well be eftimated, cqual to a Term of 20
Years and above, even on a Suppofition that the
Author fpeaks of Individuals.

Bat in Faét this is not the Cafe, for this
Calculation includes not only all the Inhabitants
between 2 and 10, and above 40, who were in Be-
ing at the Beginning of the fuppofed 26 Years
or 13 Years, but it includes alfo all thofe who
from Time to Time during the whole Courfe of
thefe 26 Years or 13 Years grew up and fuc-
ceeded into the bad Period of Lifc between 2

and
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and 10; which is a wide Difference, and a De-
fe@& of greater Confequence than the former.
The Number of Perfons above two Years old
living in this Parith, fuppofe in the Year 1700,
was 1195 by the End of the Year 1726 an
equal Number of Inhabitants above that Age,
that is 119, had died and been buried there
but who were the Perfons dying there in this
Compafs of Time? Not the very individual
Perfons who were fubfifting in 1700, for that, as
we have already feen, is neither credible, nor can
be the Meaning of the Expreflion : But the
Number is made up partly out of the Individu-
als, and the reft out of fuch as did aferwards
grow up to the Age of two, of which there
muft be annually and conftantly fome through the
whole Courfe of the 26 Years. If we would
know what the Number of Perfons might be
thus growing up and fiicceeding into this Lift,
the Author’s Account here gives us an Oppor-
tunity of computing it, and it ftands thus, The
Number of Perfons annually born is 6, the Num=
ber of Perfons under two Years Age annually
dying is 1 §, therefore the Number of Perfons
annually added to the Litt is 4 ¢, and confe-
quently in 26 Years the whole Number added
is 1175 fo that in Fa& thefe 119 Perfons dy-
ing were ncither the Individuals, nor out of the
like Number of Individuals, but out of 2 Nume
ber of Individuals almoft double,

The Rule, and the only unexceptionable Rule,
to adjuft the Chance of the Duration of a given

Life, is; to compute in what Time a Maicty of
Q 2 a Namber
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a Number of Perfons of the fame or the like
Age with the given Life, in Fact has lived or
commonly docs live, and to- take the Time to
which fuch Moiety lives as the Term: to which
’tis probable the given Life may extend.. But
then we muft make the Cafes in every Inftance
parallely as we muft do wherever we will argue
from one Cafe to another ; that is, here we muft
take a Set of Perfons of the fame Age or ncar
the fame Age as the given'Life, and fhouid re-
tain and hold ourfelves clofe to the fame Perfons;
but this Author has not obferved this Method
in cither Inftance. The Enquiry is, to what
Time ’tis probable that Perfons of the Age be~
tween 30 and 40 may live; and to determine
this he has taken a Lift-of Perfons of all Ages
from two upwards, and does not keep to them
neither folely, but brings in another Set.of’ Per-
fons of an allow’d bad Ageof Life, viz. between
o and 10 Years Age; and this he does not for
orice only but in a continued Succcflion for the
whole Time of 26 Years,

The Truth is,- into fuch a Lift not only no
~ new crazy Lives, but cven none at all,: good,
bad, or indifferent, ought to be introduced to
fupply the Vacancies that do and muft happen
by Mortality ; for that in Effect brings us back
to the former Point,  that the Death of a Num-
ber of Inhabitants equal to the whole Number of
Tnhabitants is, in fuch a Computation, the fame
Thing as the Death of the Individ uals nominated.
"That this is not right, is plain cnough from the

Obfervations I have made on this Parithy but
will
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will perhaps appear more evidently and cer-
tainly in the Inftances of the Bifhops of the
Kingdom, and of the Aldermen of the City of
London; for my Lord Bithop of Worcefler has
lived to bury his Brethren more than twice over,

and the Senior Alderman of the City his Bre-
thren twice over or near it; that is, 2 Number
of Bifthops and Aldermen equal to the whole
Number of thofe on each Bench, viz. 26, have
died twice over, that is, 52 have died during
their Time; that is, twice the Number of the
Individuals, but not the very Individuals them-
felves, have died in a determinate Time.

To apply this to the particular Purpofe which
we are now confidering ; if an Annuity had been
purchafed by one Perfon, fuppofe in 1693, when
the now Bithop of Worcefler was firft made a
Bifhop, to continue for the Lives of the indivi-
dual Perfons then on the Bench of Bifhops, and
by another an Annuity to continue ’till 2 Num-
ber of Bifhops equal to the whole Number of
Bifthops, that is 26, fhould have died; one of
the Annuities would be fiill fubfiting, and the
other would have determined above twenty Years
ago: For that, on a Computation made, I find
that in 17 Years Time or thereabouts there
are 26 Bithops dic; and the Cafe among the
Aldermen of the City of Lordon is much the
fame. If we turn our Manner of Reafoning
another Way, and fuppofe 2 Man to buy an
Annuity now on the Life of one of the prefent
Aldermen, and that the Purchafer was to take
the Life of one Mean betwixt the oldeft and the

Q 3 voungeft
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youngeft of that Body ; it might be a tolerable
good Rule of eftimating the Continuance of fuch
_ Life, to examine the Time in which 13 Alder-
men of any determinate Sct of Aldermen have
died, and to take that Time as the Term to
which fuch Alderman now to be nominated
might live; but it would be a wrong Rule to
examine in what Time any 13 Aldermen of the
Body at large have died, and take that Time for
fuch Term ; becaufe in one Method 13 is cer=
tainly a Moiety of the Lift, and in the other
*tis manifeftly not fo, the Lift being enlarged by -
the continual fupplemental Lives. Or take it
thus. In one Way the Chance of Mortality by
the Addition of fuch fucceeding Lives, and
keeping the Nnmber always full, continues much
at a Par for the whole Time; but in the other
Way fuch Chance is gradually decreafing as the
Number of Individuals decreafes by Death ; fo
that the Death of 13 fhall happen much fooner
in the one Way than in the other; and this al-
ways comes out to be the Fa&, when Trial 1s
made and applied to particular Cafes, And that
this is the Fa@, with Regard both to the Bithops
of the Kingdom, and the Aldermen of London,
is evident from hence, that from his prefent Ma-
jefty’s Acceffion to the Crown, and before the
ninth Year of his Reign cxpired, there died
twelve Bithops and thirteen Aldermen.

This Author eftimating the Age between 30
and 40 as the beft of Age of Life, and having
grounded his Calculations on the whole Number

of the Inhabitants of the Parifh he mentions,
without
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without diftinguithing their Ages, and not on
any certain Set of Individuals of the Parith, I
can make no pofitive and certain Calculation
from thence to what Number of Years fuch a
Life may be equal, and fhall only fay: Since I
have fhown under a former Head, that {from his
Premifes and in his own Way of computing
fuch a Life muft be equal to a Term of 20 Years
or above, I may infer, if' his Computation had
been made from Individuals and not the Inha-
bitants at large, the Chance of Vitality on fuch
a Life might have come up to the Eftimate which
I have put upon it in my Tables, or fomething
near it.  Bat this Author has more Obfervations
on this Subject which, I think, tend to confirm
my Opinion, that a Life in the beft Stage of it,
viz. of ten Ycars of Age, may very well be com-
puted cqual to 2 Term of 28 Years; and as I
took the firft Hint of fuch Eftimation from
thence, it is but Joftice to acknowledge from
whence I received it, and how and by what
Means I colleéted it,

He obferves then, that one Half of the Mafs
of Mankind dies before ten Years of Age;
which holds true for the City of Lowdon, and I
believe in moft other Places, except in the Tables
for the City of Breflaw : Now if this Gentle-
man would give himfelf the Trouble to take
another View of the Inhabitants of this Parifh
which he knows fo well, and examine the Re-
gifter there once more, which gives an Account
of the Ages of the 124§ Perfons buried in the 20
Years there mention’d, he might readily find the

Q4 Term
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Term of Years to which any Perfon, of that
Parith at leaft, has a Chance to live; for the
Age of the Perfon dying, whofe Age was the
Middle between the oldeft and youngeft Perfon
dying, always excluding out of the Account
Children under ten Years old, the Age of fuch
Perfon, when we have deduéted out of it fo
many Years as are equal to the Age of the Per-
fon whofe Life we enquire after, gives us the
Term of Years to which the Life enquired after
is equal.” :

The Way of Reafoning is this. One Moiety
of the Mafs of Mankind dies before or about
the Time of ten Years of Age; or, which is
the fame Thing, a Moiety of the Mafs of Man~
kind lives to the Age of ten Years, or there-
abouts; therefore every individual Perfon born,
and when born, has a Chance to live ten Years.
Of" the Perfons who live to ten Years or up-
wards, onc Moiety dics before fuch a Time, or
one Moicty lives to fuch a Time ; therefore
every Individual, who arrives to ten Years of
Age, has a Chance to live to fuch Time. To
determine what this particular Time is, we muft
confult Regifters and Bills of Mortality which
diftinguith the Ages of Perfons dying ; and
from thence we muft colle€t, as near as we can,
the Age of the Perfon dying, whole Age was
the Middle or Mean bztween the oldeft and
youngeft dying; and in doing this, the larger
the Number of Perfons is, and the longer the
Period, the more exact the Medium muft come

out ; becaufe fome Years and fome Scafons pros
duce
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duce Diftempers which carry off more Perfons in
Proportion of the younger or middle Age of
Life, and other Years and different Scafons fhall
bear hardeft on thofe in the Decline of Life :
and the Age at which the Perfon of the middle
or mean Age died is the Age to which the Per-
fon enquired after has a Chance to live.

To thow better the Meaning and Ufe of this
Rule, we will apply it to a Perfon of the Parifh
fo often mention’d, and to one of ten Years of
Age; from whence it will appear, that the Life
of fuch an one may very well be eftimated as
equal toa Term of 28 Years., The whole Num-
ber of Perfons, all Children included, dying here
n 20 Years Time, was 125, and a Moiety of
them, that is 62, died before ten Years of Age,
fo that the only Enquiry neceffary is of the other
Moicty. If we begin then at the youngeft of
the Perfons above 10 Years old who was buried
during this Period, and count forwards, or be-
gin with the oldeft who was buried, and count
backwards, the Age of the Perfon dying when
we come to a Moiety of 62, thatisto 31; this
is the Age we enquire after, or the Term we
‘want, deduéling ten out of it. 1 appeal then to
this Gentleman’s farther Review of this Parifh,
and for the Period he mentions or any other,
whether there were not more Perfons buried of
the Age of 38 and upwards, than there werc of
thc Age between 10 and 38. If that comes out
to be the Cafe, as I verily believe it will, it fol-
lows, that even in this Spot of Ground, which
does not fecem to be amongft the moft healthful,

a Perfon
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a Perfon of ten Years Age has an even Chance to
live to be 38 Years old, and his Life confequent-
ly is equal to a Term of 28 Years; that being
evidently the Term to which fuch a Perfon has
a Chance to live,

That this, which I have {furmifed, would come
out to be the Cale in this Country Parifh, is only
a Conjecture, though not an ill grounded one ;
but that this is the Cafe in the City of London is
more than Conje¢ture. On the Bills of Morta-
lity for that City for thefe Jaft fix Years, I ob-
ferve, that the Number of Perfons dying of the
Age of 40 and upwards exceeds the Number
ot thofc dying of the Age between 10 and 40
and the Proportion of one to the other is as 202
to 195, as may be colleéted from my Abftradt of
thofe Bills in the Table N XI,: And if we
take the Number of thofc only dying between
7o and 38 on one Side, and on the other Side,
thofc dying from the Age of 38 upwards, the
Excefs is much greater, and the Proportion is
220 to 177, asncar as I can ftate it, The Truth
13, as I have obferved before on thefe Bills, that
the Number of Perfons dying in that City of the
Age of 45 and upwards is full as great as the
Number of thofe dying of the Age between 1o
and 453 and confequently, in London, a Life of
the Age of ten muft be eftimated as equal to a
"Term of 30 Years, orabove, and in other Places
cqual to a Term of 28 Years.

On this Abftrad of the Bills of Mortality for
London 1 obferve farther, that the Number of

Perfons dying there of the Age between 10 and
: 20y
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20, to the Number dying therc between 3¢ and
40, is in the Proportion of 30 to 93: So that
whatever might be the State of the Country Pa-
rifh here mention’d, or whatever Reafons this
Author, or any other, might have for ftating a
Life of the Age between 30 and 40 as the beft
Life,  either in this or any other Place, fuch an
Eftimate will by no Mecans fuit with the Chances
of Vitality for London. .
From thefc Premifes, and the Calculations
even on the State of this Village, as far as the
Knowledge of it is come to our Hands, as well
as on the Bills of Mortality for Loudon, 1 think
we might fafely conclude, that the Period of
Life between 30-and 40 is not the beft Stage of
Life; but whether it be the beft or be not the
beft, yet a Life in that Stage may be equal to a
Term of 20 Years, and above ; and on the other
Side, that a Life of the Age of 10, or there-
abouts, is the beft Life, and in a general Way
may be ftated as equal to a Term of 28 Years:
But I have fomething to add farther under both
thofe Heads.
s I have look’d into the Lift of a certain Soci-
ety which confifted of 70 Perfons, and was in
Being in 1700, the Perfons and Ages of whom
I knew, and know who are now living and who
arc dead, and the Times of their Death ; all of
them pretty exactly. If the whole Society were
divided into two Parts, one Moicty was of the
Age from 18 to 30, or thereabouts, and the other
Moicty of the Age from 30 to 45, or there-

abouts ; and upon Examination I find, that onc
Half
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Half at leaft of the clder Moicty were living at
the FEnd of 20 Years, and one Half of the
younger Moicty at the End of 26 Years ; and of
the elder Moicty there are now,in 1736, only fe-
ven or eight, at moft, living ; and of the younger
Moiety cither 15 0or 16. The Confequence is,
that a Life of any Perfon of the elder Moicty
fhould be equal to a Term of 20 Years, and
one of the younger Moicty to a Term of 26
Years ; thofe being the Terms to which a Moi-
ety at leaft of cach Sct refpecively lived ; and
that a Life of the Age between 30 and 40 is not
{o valuable as one of a younger Age.

To fhow what is the Chance of Vitality on
Lives, where the Partics interefted in them are
at Liberty to pick and choofe their Lives, and
there we are to fuppofe that they will take the
beft, and fuch at leaft as, in their Judgment, and
to common Appearance, are the beft; I fhall
add one Thing more, which has been commu-
nicated to me by a Friend fince writing this, viz.
an Account of the Time to which 2 Moiety of
thofe Perfons lived, whofc Names were put into
the Annuities on Survivorfhip which were grant-
ed by an A& of Parliament of the late King
William and Queen Mary. The Perfons for whofe
Lives thofe Annuities were to be granted, were
nominated at or before Midfummer 1693 ; at
Midfummer 1728, that is at the End of 35 Years,
onc Moiety were living, but the Number ex-
ceeding a Moicty was then fo fmall, that at
Chriftmafs following it was funk under a Moiety ;
{rom whence, upon the Rule formerly laid down,-
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it will follow, that t he Lives of any one, and
every one, of the Perfons nominated in the Or-
ders of rhofe Annuities in Purfuance of this
A& of Parliament, were equal to a Term of 35
Years.

On this I remark, that the Term of 35 Years
is the Term to which I have before aflerted,
that the Lives of Perfons living in London of the
Age of 10; might be computed to be equal, if
we would carry the Computation to the utmoft
Fxtent, But then on the City of Lowdon, I
have taken notice that it is more healthful than
moft other Places, in my Opinion at leaft: Thus
much however is.certain, that People in London
generally live to a greater Age, or more Perfonsin
Proportion die of a great Age there, than al-
moft any where clfe in this Kingdom:' And upon
the length of the Term, to which a Moicty of
the Perfons lived, who where named in the An-
nuities on Survivorfhip, every onc will readily
obferve, that thofe Lives were picked and
chofen Lives; for which Reafons, I think that
the Duration of the Lives of the Inhabitants of
the City of Loudon, or of the Nominees in thele
Annuities, will not be a good Rule in all Cafes,
to meafure the Duration of Lives for that Part
of the Mafs of Mankind, which is in the beft
Stage of Life; I mean, of the Age between 10
and 15. Thas much however 1 may conclude,
that thefe Accounts will fufficiently juftity any
Eftimate, which ftates {fuch Life as equal to a

Term of 28 Years and no more; and all the
Doubt



[ 254 ]

Doubt remaining with me is, whether they
don’t require that it thould be fet higher.

As for the other feveral Periods of Life, I
have made the Eftimates by a gradual Decreafe,
in a Way and Proportion, which I believe will
appear to be a reafonable and a juft one; that is,
I have made the Decreafe in each fubfequent
Period, greater than the Decreale in the prece-
dent Period, by the Addition of one Quarter of
a Year to cach; except only, thatin the Periods
from 60 to 65, 65to >0, and 70 to 7§; to cach
I have made an Addition of two Quarters inftead
of one. T thould take Notice too, that in the
two laft Periods of Life, I have not made the De=
creafe in any Proportion to the reft ; partly becaufe
I found it not eafily practicable, for that Perfons
who are arrived to that Age, generally fpeaking,
are paft moft of the Diftempers of Life, cxcept
that of old Age, and a decay of Nature, which
fhows itfelf and can be judged of; only on Indi-
viduals; and partly, becaufe I faw no Neceflity
of being very exact in the Eftimates of thole
Lives, they being of fmall Confideration, and
inferted only for a particular Parpofe.

To the Remarks already made on the Bills
of Mortality for London, 1 crave leave to add
one or two mote; the firft, to remove an Objec-
tion which is made againft them, that they are
an improper Rule to determine the Chance of
the Duration of a Life; and a fecond, which
tends to thew the HealthfulneSs of that City, fo
far as the Longevity of Perfons living there,
thows it; and with thefe I fhall conclude this

tead.
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Head. It is alledged then, that the whole
Number of Perfons dying there, are not included
in thefe Bills, for that none are inferted but thofe
who die in the Communion, or are buried by
the Service, of the Church of England ; and that
the Number of Perfons who are only cafual or
temporary Inhabitants, is very great and incer-
tain, and yet, if they dye there, and there are
buried, that they are reckoned in thefe Bills:
Therefore fuch Bills, not being colle&ed for all
the Inhabitants, or for the conftant Inhabitants,
cannot be a good Meafure to compute the Chance
of Mortality for that City.

Admitting thefc Allegations to be true, as
moft certainly they are, I agree the Rule is not
quite fo certain and exa& as if the Numbers
were Intire, and there were no Agcceffion of
Foreigners; but then I fay, that Diffenters from
the Church of Englamd, of whatever Seé or
Religion they may be, and whatever Exemp-
tions they may claim from the Law of the
Land, they can have none from the common
Courfe of Nature; but are fubjeét to the fame
Laws of Mortality with other People, and in the
fame Place, or in the fame Country and Climate,
dye much at a much, in the fame Proportion
as other Mortals of the like Age, and of a dif-
ferent Religion ; therefore, be the Number of
thofe who on this Account are omitted out of
thefe Bills, greater or lefs, yet I doubt not but
in the like Periods of Life, the Number of thofe
who die and are buried out of the Pale of this
Charch, and are left out of the Bills, isin the

fame



[ 256 ]

fame, or ficat the fame Proportion, as the Nums
ber Df thofe who live and die within fuch Pale,
and are included in the Bills. The fame Way of
Reafoning, in great Meafure at leaft, will hold
good, with Regard to the great and continual
Refort of Strangers to that City, and their
Death there; for even thefe, taking them all to-
gether, young and old, fane and infane, are lia=
ble to much the fame Chance of Mortality, w&th
the natural Inhabitants.

Thefe Allegations will indeed have great
Weight, where thefe Biils of Mortality are made
Ufe of, to compute what is the whole: Number
of Perfons living in that City, or to ftate what
are the feveral Ages of the Perfons living there
and cven, if thefe Bills were in thefe Refpects
intire and compleat, I cannot difcover that fuch
Bills would be a fure Rule for making fuch
Calculations; though, belicve me, they may give
us a far better Account than the wild Guefies
and vague Computations, which fome People
give us. To fix the Number of Souls in that
City, or in any other Place, otherwifc than by
a diftin& Numeration of the Individuals, is a
Matter of much Difficulty, and, notwithftanding
the Attempts of fome great Perfons, remains yet
under great Incertaintics. To do this; it is
not fufficient to know folely the Number of Per-
fons dying in each Period of Life, but we muft
know, or be able to ftate, out of what Number
of Perfons living in each Period, they did {o dies
but no Bills of Mortality, that I have feen or

heard of, have ever yet carried their Computa-~
tions
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tions fo far; or, we muft fix the Propc)rtlon
which the whele Number of Perfons dying
b:ars to the whole Number lnrmg but the Com-
putures of this Kind, which have been made by
different Hands, to compute the Number of
Inhabitants of a given Place or County, have
been fome of themi fo wide and fo diftant from
one anﬂthcr, that the one Computure fhall give
you near double the Number, which the other
does; for I have feen one that computes one to
dic annually, out of 21 living; and another,

one out of 4o living. i
Now,. on the other fide, to fix the: Chances of
Mcrtallty on any Perfon named, or bcrwc:n Per-
fons of one Age and another, T fay it is fufficient
to know the Prupartmn, which thr:. ‘Number of
Perfons dying of one Age bears to the Namber
dying of another Age: And thus much thefe
Bills for London, or the Improvcmcnts I have
made upon them, have done. For Inftance: Of
the Perfons dying there in a Year, or in feveral
Years colledted together, we fee that one Moicty
or above, is under ten Years old ; therefore on
any Perfon or every Perfon born alive, the even
Chance is, that he lives to be ten Ycars old, or
thereabouts: Of the Perfons of ten Years old
and above, dying there in one Y::ar, or in 2
Number of Years by a Medium, weé may difcos
'H:r from thence, that one Moiety or th{:rcabauts
s above 45, and the other between 10 and 455
thercfore on a Perfon of 10 Years old, the even
Chanee is, that he lives to be 45 Yearsold ; con-
fcqucnt!y his Life isequal toa Term of 35 Yeurs: ;
R Again}
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Again; of a 1000 Perfons dying, § are of the
Age between go and 100, or, which is the fame
Thing, onc in 200 dying, isof the Age between
9o and 100, thercfore one in 200, muft firft
live to the Age of 9o, or one in 200 could not
poffibly die, of; or above that Age: Therefore,
fince thefe Bills do give us, or are a fufficient
Guide to us, to difcover thefe Proportions, I
conclude that they are a good Rule, to deter-
mine the Chances of Vitality and Mortality, for
the Place where.

The other Obfervation which I make on thefe
Bills, is, that upon a Computation from thence,
it appears, that in London, one in 2786 lives to
the Age of an 100, onc in 200 to 90, one in 33
to 80, one in 14 % to 70, one in 8 to 60, one in
§ to 50, and one in 4 to 45: And as a Moicty
or more of the Perfons dying, is under 10 Years
of Age, and a Moiety or lefs is above 10 Years
Age; then out of the Perfons of ten Years Age
and above who die, one in a Moiety, of the
former Numbers refpectively, lives to the feveral
and refpeétive Ages before-mentioned. And if
we take another Age, {uppofe 50, and enquire
what is the Chance that fuch an one lives to be
100 Years old: The whole Number of Perfons
dying in fix Years Time, of the Age of 50 and
above, being 30242, and the Number of thofc
dying of the Age of an 100 and above, being
54, the former Number being divided by the
latter, leaves §60; that is, of the Perfons of 5o
Years Age and above, dying one in 560, is of
the Age of 100; or onc in 560 of 50 Years

U Ages
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Age, lives to the Age of 100. Now, I believe,
if we were to fearch all the Regifters in the
Kingdom, we fhall hardly find one where thefe
Prnpﬂﬁtiﬂns are excceded, or even attained.
In the little Country Parith, {o often before
fpoke of, the Gentleman, who has known the
Inhabitants for many Years, and has examined
the Regifter there; tells us, that of 125 buried
in 20 Years laft paft, Children included, but 3
have arrived at 70 Years, and 2 at 80; from
whence, if there be no Miftake in the Numbers,
he concludes very rightly, that in that Place and
in that Period of 20 Years, one only in 41, ar-
rived to 70 and upwards; and onc only in 62,
to 8o and upwards; which very great Difference
from the Chance of Vitality for London, cvidently
fhows the Longevity of People in that City, at
leaft beyond the Inhabitants of this Gentleman’s
Parith; and I am very inclinable to think,
beyond thofe of moft other Places of this
Kingdom.

End of the Second Boox.
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An ESSAY 2o Effimate the Chance of
the Duration of two or more given Lives,
and to afcertain the Value of Annuities
and Leafes for fuch Lives, &c, |

== | are come now to the laft and moft
flee==ii difficult Task, to afcertain the Va-

A 1‘{: { 1ue of Leafes and Eftites for two or
%1 more Lives; and as this is the moft

: == Jifficult Part of the Work, fo it has
been the moft weakly perform’d by the feveral
Authors, who have treated this Subject; and
Mt. Richards’s Performance is no better than
any of the reft, notwithftanding he ufhers it into
the World with great Pomp and Solemnity; and
tells us in his Preface, that his Tables, fuch of
them as are new, are built on the Foundation
laid by Dr. Halley, and formed by the Method
prefcribed by Mr. Moivre; and in his Book
gives us to underftand, that his Tables, in parti-
cular for the Value of Annuitics, for two and for
three Lives; meaning furviving Lives, arc framed
by a Rule fet out by Mr. Moivre, and by him
proved Mathematically, to be a true onc for
that Purpofe,

Not

-
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Not to enter into that Point at prefent, whe=
ther the Foundation be wrong, or the Rule be
wrong ; or whether the Author of the ‘Tables
did not underftand, or did not purfue the Rule ;
this I am fure of, and doubt not but I fhall be
able to make it evidently appear, that his Tables
for the Value of Annuities for two Lives and for
three Lives, are wrong: And the Errors in
them are, I think, fo grofs and fo very extrava-
gant, that they will bear hard upon the Method
which produced them, let who will be the Father
or Grandfather of it, and whatever Support it
may have from pretended Demogftrations,

Thefe Tables being fo Solemnly introduced,
and alledged to be framed by a Mathematical
Rule, gave me great Expectations of finding 3
right Eftimate of the Value of Annuities for
thefe Lives; but upon firft looking into them I
faw, and I wonder Mr. Richards, who {eems to
underftand and to be very well verfed in Figures,
did not fee, that his Value of Annuities for three
Lives, of 12 Years Age, and at g/ per Cent.
Intereft, muft certainly be falfe ; fince it appears
at firft View to be very near equal to the Value
of the Inheritance. It was this particular Eftie
mate, and its being the Value of Annuities for
three Lives, at the beft Age of Life, and made
at the legal and moft common Rate of Interctt,
which gave Occafion and firft induced me to
enter into this Matter; and after much Thought
and many Calculations on this Subject, made at
different and diftant Times, as I had leifure, a
Method occurred to me of making thefe Fiti=

R 3 - mates,
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mates, which I think will anfwer the Purpofe
more effectually, and more ncarly than any
other yet made public, or that T have feen: But
this I muft fubmit to the Judgment of the
Reader.

Before T give you the Refult of my Thoughts
and my Pains, it may not be amifs to thew the
Defeéts of former Calculations; for if any of
them are right, mine is certainly unncceflary,
and poffibly wrong. The Calculations of that
Author, who has Sir Ifaac Newton’s Name and
Approbation prefixed to his Book, fo far as they
relate to thefe Eftates, are built on fuch wild
and groundlefs Suppofitions, ' that they do not
deferve, and in T'ruth, they have not the Sanc-
tion of, that great Man’s Authority, whatever
Appearance it might be intended they fhould
have of it. He does indeed approve the Method
of making the Calculations, and the Calculations
there exhibited; but he fays not a word of the
Application of them to the Purpofe, and in the
Manner in which this Author there applies them.
And as for the Methed of computing the Value
of Annuities for two, or for three Lives, by
ftating the Value of an Annuity for the firft Life,
as equal to a certain Number of Years, and an
Annuity for the Subfequent Lives by decrealing
fuch Term by one Year only, for every additi=
onal Life, it is fo far {from the T'ruth, whoever
was the Maker or the Approver, that it feems to
me not to be even guefling what might be the
real Value of an Annuity for fuch additional
Life or Lives, but merely ftudying a Mealure

' that
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that might depreciate the Value of the Annuity
for the firft Life, or the Life in Pofleflion, and
to inhance the Value of the Annuity for the Life
or Lives in Reverfion, or to be added, purely
for the fake of advancing the Fines, on adding
or renewing a Life or Lives.

With this View, he ftates the firft Liic or
Lifc in Poflcflion, as equal to a Term of 10
Years only ; becaufe he fuppofes two Lives, or
three Lives, or any other Number of Lives, to
be equal to a Term certain; and if we allot 2
fhort Term only for the firft Life or Lifc in
Pofleflion, thereis better Room to make an Ap-
portionment of a larger Term for the Life or
Lives in Reverfion, or to be added ; and confe-
qu:ntly an Appointment of a largcr Sum for the

ne; and unlefs he had this Reafon, he had
nnnc, to make a Life in Poffeflion, equal only to
a Term of 10 Years. Ifa Life were equal to no
longer Term than this, an Annuity for a Life,
where Intereft were computed at 8/, per Cent. or
higher, would not have been worth feven Years
Value; and they muft have been moft abfurd
Computers, who could compute a third Life, or
a Lifc to be added to two in Being, worth
feven Years Value in Reverfion, and at the fame
Time compute the firft Life or Life in Poffeffion,
not worth feven Years Yalue in Pofieffion: And
yet they muft have computed the Value of a
third Life at this Rate, who ftated the Fine for
renewing or addinga third Life to two in Being,
at one Year’s Value. Having fixed the Term
for the firlt Lifc at ten Years, he computes a

R 4 fecond
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fecond or, additional Life at nine Years, a third
Llﬂ: at cight Years; and {0 he proceeds to dr.‘-
cr:gf-: each additiopal Life by .one Year. |

_ Ppufvng now the firft Life to be equal to 2
Tc.tm ‘of 10 Yca;s only; a fecond and a third
Life, whetlier they be added to the former, by
way of original Purahafc, or by Renewal, can
be cﬂtmatcd equal to no longer a Term than 10
Years, if we confider them fingly and feparately
by themfelves, and as Lives in immediate Poflef-
fion': But, as the firft additional Life is a Life
in Reverfion, to commence after ten Years, it is
prttt}r extranrdmary to compute fuch Life equal
to nine, Years, but it is more fo to compute the
ﬂ:ccnd additmnal Life, which is in Reverfion
after 19 Yﬂars, as cqual to eight Years. But the
grcatcft Defect in this Way of compnting, lics
in this:, A Perfon who purchﬂfes an Annmry
or Leafe by renewing, or adding a fecond or
third Life to another in Being, is to pay no
more for fuch fecond or third additional and
concurrent Life or Lives, than a third Perfon
would do for the fame; and they are really of
no more Value to the one than to the-other: But
{fuch third Perfon ought to buy them and pay
for them as Annuities or Leafes on a Contmgen-
cy only, -as well, as Annuities or Leafes in Re-
verfion; fince with Regard tohim it may fo hap-
pen, th at one of them, or neither of them may
ever take Place, Now the Chance bctwecn the
firft and fecond Life, being one in two, oran
even Chance, that the fecond dees not furvnc

the firft Life, and between the firft and fecond
e
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Life on one fide, and the third Life on the other
fide, the Chances that the third Life does not
furvive both the other Lives, are two in three: 2
it becomes an even Chance that the firft additi-
onal Annuity never takes Place, and two Chances
in three, that the fecond never does: And there-
fore, thc firft additional Life is equal only to 2
Moicty of nine Years, and the fccond only to 2
third Part of cight Years; the two Terms of
nine Years and eight Years, being the Terms to
which thefe two Lives were computed to be re-
fpectively equal, confidered mercly and folely
as Lives in Reverfion, o that the Term in all
¢he three Lives put together, would be little
more than 17 Years. But to this Point of the
Chances of Survivorfhip, between two or more.
Lives, and how they are to be eftimated, I
mean to {peak at large, under a more proper
Head of Difcourfe, fo fhall prefs it no farther
here. _

Mr. Haye’s Rule for valuing thefe Annuities
is ftill more extravagant than the laft Author’s;
for he allows no Decreafe at all, inthe Term for
the fecond or the third Life; his Direcion being,
to put together the Term {0 which each Life,
fingly taken, is equal, whether two, three, or, I
fuppofe, hore Lives, and to take the refpective
aggregate Terms, as the Terms to which the
two Lives, the three Lives, or all the Lives,
whatever the Number may be, arec equal. Very
few Words will thow the great Abfurdity of this
Rule. Where Intereft is computed at 4/. per

Ceﬂr. a Lifc of 30 is equal to a Term of 25
Years,
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Years, according to this Author’s Computa-
tion; afecond and a third Life of the fame A gCy.
muft therefore each of them be cqual to a Term
of 25 Years ; the Sum total of the Term on all
the three Lives, will be 75 Years; each of the.
three Perfons arc fuppofed to be 30 Years old,
when the Annuity is granted ; therefore one of
the three, muft be fuppofed to live to be an 105
Years old, |
Mr. Morris’s Rule for this Purpofe, is merely
an Extra& from Mr. Moivre, and fince Mr.
Richards’s Tables for the Value of thefe Annui-
ties, were conftruéted by the fame Rule, this.
will be confidered under the following Head 5 for
I mean to examine thofe Tables more at large 5.
partly becaufe they have the Appearance of
Regularity, and of being fupported by Ma-
thematical Demonftrations; and partly becaufe
fuch Examination will, in fome Meafure, let
us into the Underftanding and the Reafon of
the Rule, which I mean to offer for thefe Valua-
tions of the Annuities, The Method which Mr,
Richards made Ufe of, for Computing and
Forming thefe Tables, under Mr. Moivre’s Di-
rcClions, is this: He ftates firft the Value of
Annuities for a fingle Life, for two Joint-Lives,
and for three Joint-Lives; and then adding fome_
farther Calculations, grounded on thefe feveral
Values, he colleéts the Value of thefe Annuities_
for furviving Lives. Thefe Tables thus framedy,
I affirm, do not give us the true Value, or any;
Thing that is near the truc Value, of Annuitics
tor two or for three Lives, and the Survivor;
4na
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and therefore, either Mr. Richards does not
fairly reprefent Mr. Moivre, which I fec no
Reafon at all to fuppofe, or he does not purfue
his Method, which upon repeated Experiments,
I am fatisfied, he does purfue; or the Method
preferibed, or the Hypothefis on which the
Method is founded, or both, are wrong: :And
this I principally aim to fhew, and I think is
very fairly deducible, from the Errors in thefe
Tables, if thofe Errors are the genuine and
neceflary Effeéts of the Method.

I have obferved under a former Head, that
this Author’s Table for the Value of Annuitics
on a fingle Life are faulty, on Account that they
make one and the fame Life equal to a different
Term of Years, according to the various Rates
of Intereft, at which the Calculations are madey
and this, for the Reafons there given, 1 have
aflerted, cannot poflibly be the right Value, and
yet that fuch Value is the neceffary Produce of
the Hypothefis. And fince this Table, for the
Value of an Annuity for a fingle Life, is the Foun-
dation of the Table, for the Value of an An-
nuity for two Joint-Lives, and for three Joint-
Lives, and thofe T'ables for the Value of Annui-
ties, for two and for three Joint-Lives, with
fome farther Calculations and Deductions from
them, are the Principles, from which the Tables
for the Value of Annuities, for two and for
threec Lives and the Survivor, are framed ; the
Confequence is, that thefe laft Tables neceffarily
mufl, and in Fact they do, partake of the famc

Imperfections,
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Imperfeétions, * which the precedent Tables,
from whence they are derived, labour under.

However, that is not the Error which I
chicfly infift on here, though an Error undoubt-
edly it is, and an ‘indcfenfible oney but if I
fhould admit, that this Table for the Value of
Annuitics for a fingle Life was right, at any one
Rate of Intereft, and fince every Man takes
himfelf to be at Liberty to eftimate a Life, to
be equal to fuch 2 Number: of Vears as he likes
beft, the Table may be right at fome one Rate
of Intereft, or at every Rate of Intereft, con-
fidered fingly and uncompared with the Table
at any other Rate of Intereft; and admitting,
that the Tables for the Value of Annuities for
two ]Gint-Livcs, and for three Jeint-Lives are
right, and at prelent, I do ncither affirm or
deny them tobe fo; yet I {ay, that thefe Tables
for the Value of Annuities, for two and for
three Lives, and the Survivor, do not give us
the true Value ; and from thence it will follow,
if the Method for conftructing thofe Tables
has been rightly purfued, that fuch - Method is
a wrong one.

To examine firft the Table for the Value of
Annuities for two Lives, let us fec whether it
gives us fuch Values as in Faét doe, or poffibly
can belong to fuch Lives. If we look into this
Table for the Value of an Annuity for two
Lives, each of 22, and compare it with the
Tables for the Value of an Annuity for three
Lives, two of 22 cach, and a third Life of 82;
they ftand thus, on this Table,
| Intereft
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T AP & A i AR
Intereft at 4 5 6 7 81

The two Lives 2046 17 — 48] 15—08] 13—04 || 1181
The 5 Lives 20—46] 17—46][15—07[ 13—04]11—79

It appears here evidently, intwo of the In-
ftances, that the Value of an Annuity for two
Lives and the Survivor, cach of 22, is equal to
an Annuity for three Lives and the Survivor, two
of 22, and one of 82; and in the other three
Inftances it appears, that an Annmty for two
Livesand the Survivor, cach of 23, is of greater
Value than an Annuity for three Lives and the
Survivor, two of 22, and ofie of 82 ; which is
impoflible to be right, unlefs it be r:ghl.: to fay,
that two and two make fout, and that two and
two, after an Addition of fcrm:thlng more, make
ftill but four, and fometimes lefs than four;
which I apprehend may be contrary to a received
Maxim in the Mathematicks, and I am fure is
conitrary to common Senfe. It will not, in this
Cafe, be to any Purpofe to alledge, that a Life
of 82 Years of Age is of {inall Value; for if ’tis
not plus nothing, I am fure ’tis not minus no-
thing, as this Calculation makes it; or, in other
Words, if an Addition of a third Lite of 82 to
two Lives of 22, makes no Addition to the
Value of an Eftate held by thofe Lives, yet ’ris
1mp0ﬁib1c it ¢an make a Subftraction from fuch
Value.

This Error is fo apparent that it cannot, I
think, be denied ; and fo grofs as not to be de-
fended ; and yet it does not arife from any De-
fect in Mr. Richards’s Table for the Value of
an Annuity on a fingle Life ; for if fuch Table

at
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at any one Rate of Intereft is right, and if his
Table for the Value of Annuities for two joint
Lives, at a correfponding Intereft, is likewife
right ; and if the Values in the Tables, which1
have here tranfcribed, both for the Annuities on
the two Lives and three Lives, and the Survivor,
arc form’d according to Mr. Moivre’s Directions,
as I am fatisfied they are, having made the Ex-
periment in all the Inftances; the Conclufion
muft be, that this Error is to be imputed to fome
Defeét in the fubfequent Calculations, grounded
on thofe previous Tables, and in the Method
prefcribed.
. Another Error which occurs in this Table for
Annuitics on two Lives and the Survivor, is,
that two fuch Lives, at 5/ per Cent. Intereft, arc
made to be equal to a longer Term than at any
other Rate of Intereft, even longer than when
Intereft is computed at 4/ per Cent. This ap-
pears plainly in the Inftance of two Lives, each
of 12 Years Age; where at 4/ per Cent. the
Value given in the Tables is 21-39, which is
equal to a Term of 49 Years only, or a little
above, and at §/ per Cent. the Value given is
18-41, which is equal to a Term of §1 Years,
or near it. |
'This Error, again, could not arife from Mr,
Rickards’s Tables ; either that for Annuities on
a fingle Life, or that for Annuities on two joint
Lives, and thofe only are made Ufe of here to
compofe this third Table. It could not arife
from the Table for the Value of Annuitics on a
fingle Life, becaufe the Value of an Annuity for
~ afingle
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a fingle Life is fet higher in fuch Table, and the
Term to which Value correfponds is longer, if
Intereft be computed at the Rate of 47 per Cent,
than if computed at the Rate of §/.; and con-
fequently, the Term to which two fuch Lives
and the Survivor are equal, fhould have been
longer, where the Eftimate is made at the Rate
of 4/. per Cent. than where ’tis made at the Rate
of 5/ per Cent.; and 1 fay fuch Term would
have been longer, if fome fubfequent wrong Cal-

culations had not intervened and prevented it.
Neither could this Error arife from the Table
for the Value of Annuities on two joint Lives 3
becaufe the Calculation which Mr. Moivre di-
rects to be made here, with Regard to the Value
of Annuities for two fuch Lives, muft neceffarily
have produced quite a different Effe@®. By his
Directions, whether Intereft be computed at 4/
per Cent. or at 51 this fame Value of Annuities
for two joint Lives is to be dedued out of the
Value of the two Lives fingly taken and put to-
gether; and the Value of cach of thefe Lives
lingly taken is greater, and the Term to which
fuch Value correfponds is longer, when Intercft
1s computed at 4./. per Cent. than when ’tis com-
puted at 5/ per Cent., and confequently the
Value of thefe two Lives, when put together,
muft be greater, and the Term to which fuch
Value correfponds muft be longer, according to
the different Rate of Intcreft. Now if two
Sums total are given, the one a greater and the
other a lefs Sum, out of each of which a Sub-
firaQion is to be made ; if we fubftraét a greater
Sum
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Sum out of the lefs Sum total, and a lefs Sum
out of the greater Sum total, the Sum given
which was the lefs Sum total at firt, muft fill
continue th: lefs Sum total aftcr fuch Subﬁrac—
tion.

"To apply this to the prefent Cafe.  The Term
which correfponds to the Value of thefe two
Lives, hngly taken and put together, is 59-1-(:‘?
if Intereft is computed at 4 L per Cent.; if com-
puted at 5/ the Term is 58-2-88; as may be
feeti by my Table N9 VIL: And thefe are the
Terms out of which the Subftraétion is refpec-
tively to be made. The Term which corre-
fponds to the Value of thofe two y::mt Lives,
calculated by Mr. Richards’s Tables, is 18-3-7,
if’ Intereft be computed at 4/ per Cent.; and if
computed at 574 is 18-3-54: And thefe are the
Terths which are rafpc&wcly to be fubftracted.
But 18-3-%, which is the lefs Term to'be fub=
ftracted, being fubftratted out of 59-2-0, which
is the greater Term total, leaves a Remainder,
40-2-84; and 18-3-54, which is the greater
Term to be fubftraéted, being {ubftradted out of
£8-2-88, which is the lffs Term total, lcaves a
Remainder 39-3-34; confequently, 40-2-84
fhould be the Tetm to which the two Lives and
the Survivor arc cqual, where Intereit is com-
puted at 4/ per Cent.; and 39-3-34 thould be the
Term to which the fame two Lives are equal, if
Intereft were computed at 5/ per Cent,

From thefe Tables for the Valuc of Annuitics
on two joint Lives it appears; if an Annuity be
granted for two joint Lives, and Intereft is com-

puted
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puted at 4 /. per Cent. the Chance is that onc of
the Nominees will die in 18-3-7; but if. granted
for the fame Lives, and Intercit be computed at
51 per Cent. then the Chance is that onc of the
Nominees will not die ’till 18-3-54. Upon which
I cannot forbear remarking the great Abfurdity
of this Calculation; and yet this is ftill aggra-
vated by fomething which follows, viz. that if
an Annuity be granted on any of thefe Lives
fingly taken, and Intereft were computed at 4/
per Cent. then the Term to which fuch fingle Life
- isequal, comes out to be longer than if Intereft
were computed at 5/, per Cent.: And from thence
it neceflarily follows, that thefe Tables for the
Value of Annuities for joint Lives are erroncous
as well as the reft; for it can never be true, that
a fingle Life of a given Age, Intereft computed
at 4/. per Cent., thould be equal to a Term longer
than a fingle Life of the fame Age, Intereft com-
puted at 5/ per Cent.; and at the fame Time be
true that two joint Lives of the given Age, In-
tercft computed at 5/ per Cent., are equal to a
longer T'erm, than the very fame Lives would
be equal to if Intcr:ﬁ were computed at -4/

per Cent.
I will now ftate aCaﬂ:, whlch I think will per-
fectly ¢lear up this'Matter, and thow plainly,
that the 'able, which we are now confidering,
is falfc throughout, and in every Inftance, unlefs
by Accident ; and if this be the Cafe, .as indeed
1t muft neceffarily be the Cafe, if the Method of
Araming it is wrong, I think this will be a very
ftrong Proof of my Pofition, that the Method is
S Wronge
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wrong. We will fuppofe then an Annuity of
1601, per Annum, and at 4l per Cent., to be
granted to N°. 1. for the joint Lives of A. and
B. who are both of the Age of 12 Years; 2
fecond to be granted to N 2., to commence
from the Death of the firft of thofe two who
dies, and to continue for the Life of the Survi-
vot of them and a third to N¥. 3. for the Lives
of A and B. and the Survivor. “Tis evident
here, that the Intereft of N°. 3. is juft equal to
the Interefts of ' N°. 1.and N©. 2. put together;
for their feveral Interefts here commence and de-
termine at one and the fame Time. By this
Table, the Value of an Annuity for two fuch
Lives, and the Survivor, at 4 /. per Cent. is 21~ 30
if the Annuity be 100/ per Annum, the Worth
in Money will be 21397 and is cqual to a Term
‘for 49 Years, or thereabouts; and this is the In-
tereft of N9, 3. ‘The Intereft of N 1., which
is in'the joint Lives of 4. and B. by the Tables
for thofe Eftates, is in Value 13-c13 in Meney
is 1301 ., and is equal to'a Term of 19 Years,
wanting fome few Decimals, or near a Quarter of
‘a Year.  The Intereft of N¢, 2., which is to
commence from the Death of any one of the two
joint Nominces, -and to continue for the Life of
‘the Survivor of them, is a Reverfion only, and
~will come into Poffeflion on the Death of the
‘Nominee who fhall dic firft. And the Chance
“being, ‘s computed by thefe Tables, that onc or
‘other of the Nominees will dic in 19 Ycars, or
‘fomething lefs Time, the Intereft of N9 2. is a
‘Reverfion to take Place at the End of 19 Years;
- | at
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at the End of 19 Years, 4. or B. or whoever
is the Survivor of them, will then be 31 Years
old; fo that the Intereft, and the whole of the
Intereft of N°.2. is ina Lite of 31 to commen-e
after 2 Term of 19 Years. The Life of this
fingle furviving Perfon, being of the Age of 31,
* by this Author’s Table for the Value of Annui-
ties for one Life, is in Value 15-18, and is equal
toa Term of 24 Years wanting fome few De-
cimals, or near a Quarter of a Year; and a
Term for 24 Years in Reverfion after a Term
for 19 Years, is in Value 07-40, and in-Money
is worth 740/ + So that the Intereft of N, 1. is
1301/ and the Intereft of N9 2. is 7404 ; both
put together is 2041.  Or take it thus; the In-
tereft of N 1. is near equal to a T-:rm of 19
Years, the Intereft of N, 2. is near equal to a
Term of 24 Years, and both put together are
near equal to a Term of 43 Years; and a Term
for 43 Years in an Annuity of 100/ per Aunum,
at 4/. per Cent. Intereft, is worth in Money 2041 2.
All thefe Computations .are. made 'from Mr.
Richards’s Tables ; and fince his Tables for two
Lives and the Survivor give us a Term of 49
Years as the Term to which the. Intereft of
N®. 3.is equal, and the Sum: of 2139/ as the
Value of this Annuity in Money ; and fince his
Tables for two jeint Lives and a fingle Life give
us only a Term of 43 Years, as the Term to
which the Interefts of N, 1. and N9 2. put to-
gether are equal, and the Sum of 2041/ only
as the Value in Money of both thefe Annuities
puc'together ; if the Intereft of N9, 1. and N©. 2.

S 2 put
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put together is juft equal to the Intereft of N©, 3,
by itfelf, as moft certainly it is; if the Tables
for a fingle Life and two joint Lives were right,
it muft unavoidably follow that his Tables for
two Lives and the Survivor are falfe : and if
Mr. Richards underftood Mr. Moivre’s Method
rightly, and there is no Room to make a Doubt
of it, and purfued fuch Method in framing thefe
Thables, as by repeated Experiments I am fa-
tisfied he did ; the Conclufion muft be, that the
Method itfelf is wrong.

In ftating this Cafe, and making the Compu-
tations upon it, one plain Defect has occurred to
me; and it lies in this. In my Calculations of
the Intereft of N°. 2., which we will {fuppofe to
be in the Life of B. as the Survivor, and where
the Lives are equal “tis no Matter which is {fup-
pofed to be the Survivor, I have computed {uch
Intereft as a Reverfionary one, and to commence
from the Death of 4. ; and fo far I fuppofe this
Method of computing may fall in with mine:
Buat then I go farther, and compute the Life of
B. to be equal to fuch a Term only as the Life
of B. is equal to at the Time when the Intereft
of N9, 2. in fuch Life commences ; and undoubt-
edly the Life of B.,, with Regard to N©, 2, is
not cqual to a longer Term than this, and B. at
the Commencement of the Intereft of N©. 2. in
his Life is really 31 Years old, 19 Years of his
Lite having elapfed during the Life of 4., and
a Life of 31 is equal only to 24 Years. But
now, in the Computations made here, according
to Mr. Moivre’s Dire&ions, the Intereft of N© 2.
: | in
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in the Life of B., the fuppofed Survivor, is
made equal to {fuch a Term as the Intereft would
be equal to, in Cafe no Part of the Lifc of B.
were elapfed, and as if B. were no more than 12
‘Years old at the Commencement of the Intereit
in his Lifc, and his Life were then equal to a
Term of 30 Years., This evidently appears to.
be the Cafe in the Inftance _]u[t now mention’d ;
for the Intereft of N 1. in the joint Lives o
A. and B. is equal only to 19 Years, and fince
thefe Computations muft make the Interefts of
N€. 1. and N°. 2. put together to be equal to a
Term of 49 Years, or otherwife they will not
be equal to the fame Term to which the two
Lives and the Survivor are equal ; it neceffarily
follows, that the Intereft of N°. 2, in the Life of
B. the Survivor muft be here computed as equal
to 30 Years: And in other Ages of Life I have
made the Fixperiment, and they all appear to
have been computed much on the fame Foot.
F'rom whence one may very well conclude, that
Mr. Moivre’s Mathematical Demonftrations, how=
ever claborate and accurate they may be, and
whatever it is they do prove, do not,.and cer-
tainly cannot, prove and ftablith a Method of
Calculation which produces fuch evident and
grofs Errors, But whether Mr. Moivre miftook
the Point to be proved, or Mr, Rickards has
miftaken his Meaning, that I fhall leave at pre-
fent to them to accommodate between them-
felves, as they think fit; but as I fhall have an
Opportunity of rcfuming the Confideration of

o 3 this
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this Matter, I will then attempt to fhow on
which Part the Miftake lies. ) “BEID

From this Cafe, fo far as we have alrcady
gone in it, I think it appears pretty plain that
this Table does not give us the true Value of
Annuities for two Lives and the Survivor; and
it we carry it a little farther, I believe we fhall
fee to what Sort of Annuities on Lives, or to
what Sort of Lives thefc Calculations may more
juftly be applied : ‘I muft add in this particular
Tnftance; becaufe I apprehend they cannot righ=
ly be applied to any Lives as an univerfal Rule;
and when they are applied in this Inftance, we
{hall find them to be Lives much different from
two concurrent and furviving Lives.

To put the Cafe then, as before, I will {up-
pofe that N, 1. N 2, and N°. 3. have Grants
fot the Lives of 4. and B., and on the fame
Terms as in the former Cafe; and farther; ‘that
N©9 4. has 2 Grant for the fame Lives and the
Sutvivor of them, with this' Addition’ to his
Grant, that on the Death of 4. whom we will
fuppofe to die firlt, he has a Liberty to renew
his Grant, and to infert another Life inftead of
B. the Survivor. Lect us examine now what 18
the Value of thefe two Interefts belonging to
N, 4., viz. his original Grant, and his Right to
genew and exchange a Life. - His original Grant
is, in Effe&, the fame Thing as 2 Grant for the
joint Lives'cf 4. and B., and is therefore equal
to a Term of 19 Years; or thereabouts; but the
Value of his Right of renewing and 'exchanging
a Lifc depends upon the Terms which are or

may
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may be put upon him, as to the Age of the Life
whom he has Power to nominate on fuch Ex-
change. - If he has Liberty to nominate at large,
and docs nominate a Perfon of the beft Age of
Life, that is about 10 or 12, then the Lifc of
fuch Nominee will be equal to a Termof 30
Years in Reverfion after 193 and then the Inte-
refts of N9 4. taken together, will be equal to
a Term of 49 Years.

But as thefe Cafes are feverally ftated, can any
Pretence be made, that the Intereft of N9 3. 13
equal to the Intereft of N, 4.7 Irisimpofiible;
for at the End of 19 Years, when A is fuppofed
to die, the Intereft remaining to N* 4. is equal
to a Term of 30 Years, that being the Term to
which the Life of the Perfon is equal whom he
nominates to fucceed to 4.; whereas in the Cafe
of N°, 3., at the End of 19 Years, when 4. 1s
fuppofed to die, the Intereft remaining to N 3,
is only in the Life of B.; at the Death of 4,
the Age of B. will be 31, a Life of the Age of
31 is equal only to 24 Years; therefore the In=
tereft remaining to N°, 3. is cqual only to 24
Years, at the fame Time as the Intercft remain-
ing to N°, 4. is equal to 30 Years.

Since then thefe Tables give us a Term of 49
Years, as the Term to which two Lives and the
Survivor are equal ; buttwo fuch Lives and con-
current Lives as are comprized in the Grant to
N°. 3. are not equal to fuch a Term, or any
Thing near it ; and two fuch Lives and a fucce-
dancous Lifc as are mention’d in the Grant to
N°. 4. arc equal to fucha Term, or thercabouts

S 4 wWo
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we {ee to what two Lives thefe Tables happen
to be applicable in this particular Inftance. The
Refult of the whole is, that Mr. Richards has
taken a great deal of Pains, as in Truth he has,
to calculate the Value of Annuities for two Lives,
intending thereby Annuities for two Lives and
the Survivor; but his Tables, if theyigive any,
give us the Value of Annuities for two joint
Lives and a finglc fucceeding Life: So that, if
Mr. Moigre’s Demonftrations prove. the latter,
which T very much queftion, yet even then they
prove fomething that is not at all to the prefent
Purpofe.

Lt us fece now what the Rule is which Mr,
Moivre has preferibed for adjufting the Value of
Annuities for thefe Lives, and examine it parti-
cularly ; for perhaps we may difcover fomething
in it befides the enormous Errors which .it" has
produced, which will convince us, that the Rule
itfelf muft neceffarily be a falfe one, notwith=
ftanding the Allegation that the Truth of it has
been demonftrated : For the Demonftrations,
whatever they are, may have procecded on Prin-
ciples or Suppofitions, for which there are no
juit Foundations in the Reafon or Nature of the
Thing. The Rule thenis this; to put together
the Value of the Annuity for the two given Lives
fingly taken, and from.that Value to fubftraé&
the Value of thofe Lives jointly taken,' and the
Sum remaining, he fays, is the Value of'the An-
nuity for the two Lives and the Survivor. I fay,
on the contrary, that fuch Remainder is not, and
cannot be the Value; and that the Cafes which I

' have
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have already produced, and another or two whicly
I crave Leave to ftate, do 'put the Matter be
yond all Contmvtrfy } syt

- To apply this in an Inftance or two ;. we will
firft make Ufe of the Lives of 4. and B.; fuppole
them to be each 12 Years old, . that B becomes
the Survivor, and that the Intcn:ﬂ' is 4! per Ceut,.
as before. gt R

An Annuity for the Life of A4 fingly)

-taken, is in Value : f [F—m_
One for the Lifc of B. fingly takcn, is) . ;
oin Value } Vi
Thefe Values put together sriske 34-40

An Annuity for their joint Lives is in Value 13-01

This laft Value, {ubfiralted from the
precedent Value, leaves a Remain- :

- der, as the Value of the Annuity for 2139

the two Lives and the Survivor, o v

This Sum 21-39, which comes out to be the
Remainder, and to be the Value of an Annuity
for thefe two Lives and the Survivor, is equal to
a Term of 49 Years, and above ; but that this,
which is the Term produced by Mr. Movre's
mathematical Operation, is not the true one, I
affirm; and Ithink, what [ have already offer’d,
and what I fhall farther add, will put it paft Con=
tradiction. .

‘On the Cafe thus ftated, we will fuppofe N-. 1.
has the Intereft in the Life of 4. fingly taken;
N, 2. in the Life of B. fingly taken3 N>, 3.1n
the Joint-Lives of 4. and 8.3 and N°, 4. in the

Lives
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Lives of 4 and B. and the Surviver. The
Value of the feveral Interefts of Ne, 1, N2, 2,
and N°. 3. are before ftated and agreed upon
and we want to know what is the Value of the
Intereft of N° 4. This Author’s Rule afferts,
that this Value is adjufted barely by deducting
the Intereft of N°. 3. out of the Intereft of N 1,
and No, 2, fingly taken and put together: and
I affert the contrary., That the Intereft of N2
4. is not fo valuable as the Interefts of N2, 1. and
N°. 2. put together is admitted on-both Sides;

and it muft be admitted likewife, that fuch Want

of Value arifes from hence, that the Intereft of

N°, 4. in the two Lives, fo long as both of them

laft, is combined, and with Regard to him and
his Annuity both the Lives are as onc only; fo
that the Enquiry is, what Prejudice or Lofs ac-
crues to him from fuch Combination; and whe-
ther any and what atter fuch Combination ended.

If we admit that we may adjuft the Value of
an Annuity for thefe two Lives and the Survivor,
by dedutting fomething out of the Value of the
two Lives fingly taken and put together; fuch
Deduétion muft be of fomething and cvery
"Thing, whatever that be, which does come to,
ar may be enjoy'd, eithcr by N 1. or by N° 2.
but does not come to, or can in any Sort, or by
any Chance, be enjoy’d by N° 4. in the Whole
or in Part.

I agree then in this Cafe, that N°, 1. and N° 2,

have each of them a Chance to enjoy their An~’

nuitics for the Joint-Lives of 4. and B., that is,
for a Term of 18-3-07, or thercabouts; and
that
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¢hat cach of them, during that Time, will be
entitled to 13-1, as the Value correfponding to
“fuch Term; and that N° 4. has a Chance to
enjoy that Term and that Value tio more than
once only during thofe Joint-Lives: And ’tis
from thence urged, that one of thofe Terms and
one of thofe Values is loft to N°. 4., fince he has
not a Chance to enjoy them both, and confe-
quently one of them is to be deduéted out of
“the Intereft on the two Lives fingly taken and
put together.  If we grant this to be truc; as

moft certainly it is, we muft then compute all
" the Lofles accruing to No, 4. as well as this, all
I mean that ftand on the fame Foot with this,
whether arifing during the Combination of the
two Lives, or after it is ended: And if we do
fo, belicve me, beforc we come to an End of
our Computation, we fhall meet with fo many
Loffes and Deduétions, that we fhall leave an
Annuity for two concurrent Lives and the Sur-
vivor, of no greater Value than an Annuity for
“any one of the Lives fingly taken.

In the Cafe ftated ’tis fuppofed, that the Inte-
reft of No. 1. in the Life of 4. is'in Value 17-20,
and equal to a2 Term of 29-3-00; and that the
Intereft of N, 2, in the Life of B. is the fame
and ’tis fuppofed likewife, that at the End of
18- 3-00 one of the two dies, and that the In-
tereft of No, 3, being an Intereft for thofe Joint-
Lives, then determines; and it not being mate-
tial which dies firft, we have fuppofed B. the
Survivor. From hence it follows, that N°. 4.
has not a Chance to enjoy fo much on the Life

: of
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-of 4,asNo, 1. has ; for the Chance of N, 4, on
that Life is only a Term of 18-3-c0, in Value
13-01; whereas the Chance of N°. 1. on that
Life is a T'erm of 29-3-00, in Value 17-20: So
‘that on this Life there is a Lofsof a Termof 11
iYears, and 4-19 in Value. The Dcdutions
then out of the Value and the Term of the two
Lives, fingly taken and put together, will ftand
thus.. ‘For the Lofs: during the Joint-Lives in
the Term 18-3-00, . for the Lofs on the Life of
A., he being dead; 11-0-00 in the Term in all
29-3-00: For the Lofs during the Joint-Lives
in the Value 13-01, for the Lofs on the Life of
4.5 he being dead, in the Value 4-19; in all
17-20: ‘Thatis, jutt the Term and the Value
of one of the Lives fingly taken is loft to N© 4.
by this Way of computing.

That this Term of 11 Years, and this Value
.4-19, muft be look’d npon as loft to N°. 4., and
be deduéted out of the Term and the Value of
the, two Lives fingly taken and put together,
might be thus proved, If this be good Rea-
foning, wiz. N°, 1. and N°. 2. have each of them
a Chance to enjoy a Term of 18-3-00, in Value
13-07, during the Joint-Lives of 4, and B.;
‘but N°, 4. has 2 Chance to enjoy one of the
"T'érms and one of the Values only, therefore one
-of themis to'be deduéted out of the Term, and
the Value of the two Lives fingly taken and put
together, 'as fomething loft to No, 4; which
~muft be Mr: Moivre’s Way of Reafoning : Then
this alfo 'muft be good Reafoning, viz. N°, 1.
and Ne. 2., befides the Term 18-3-00, and the

Value
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Value 13-01, incurred and grown due during
the Joint-Lives, have each of them a Chance
likewife to a farther reverfionary Term of 1¥
Y:ars, in Value 4-19; for the Chance of cach of
them is in the Whole a Term of 29-3-00, in
Value 17-20; but N°. 4. has a‘Chance to enjoy
this reverfionary Term of 11 Years, in Value
4-19, once only, for'the very fame Reafon that
he cannot, during the Joint-Lives, enjoy more
than one Term and one Value, for that his An-
nuity is a fingle onc only, and only one Nomi-
nee living : one of thefe Terms therefore, and
the Value correfponding, fhould be deduted
out of the Value and the Term of the two Lives
fingly taken and put togcther, as fomething loft

to N°. 4.
| Now it is obvious, that both thefe Lofles
muft not be computed, and deduéted as fuch ;
for that this Method makes the Value of an
Annuity, for two Lives and the Survivor, to be
equal only to an Annuity for one of the two
Lives, fingly taken: But then' I affirm, that 2
bare Sabftraction of the Value of the Annuity for
the Joint-Lives, that is the Subftraction of 1 3-01,
which is the Value of the Annuity for thefe
Joint-Lives, out of 34-40, which is the Valoe
of the Aunuity ; for thefe two Lives fingly taken,
and put together, does not and cannot leave us
the Value of the Annuity for the two Lives and
the Survivor. If out of this total Value 34-40,
we ‘make no other Subftraction than the Value
13-01, we manifeftly leave in fuch Sum total
4-19, the reverfionary Value on the Life of 4.3
and
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and ahother 4-19, the reverfionary Value on the
Life of B.and once 13-01, fuppofed to be due
and received during the Joint=Lives: For 4-19;
4-19, and 13-01, put together, make 21-39;
and the Rulé does plainly enough fo direct,
Now N°. 4 has .no Right to both thefe rever=
fionary Values, ' but upon a Suppofition that 4
lives to the End of 29-3-00, or has a Chance to
live fo long; and that B. alfo lives, or has 2
Chance to live, to the fame Time; and that there
is the fame Chance that both nf them, when
jointly confidered, may live to the End of that
Term, as thereis on cach of them, when ﬁngl}r
confidered 5 - which is not only not true, but is
alfo cﬂntrary to the former Suppofition, that
one or other of them dics at the End of 18-3-00:
And we muft fuppofe likewife, that N°. 4. hastwo
Annuities, when the Cafe ftates it as a ﬁnglc one
only.

~ To avoid thefe Inconfiftencies, I mean, thefe
on one fide, if at the End of 18-3-00, we de-
dué& the Whole of one of thefe reverfionary Va-
lues, then we make an Annuity for two Lives
equal only to an Annuity for a fingle Life ; on
the other fide, if we'dedu& neither of thefe re-
verfionary Values, we fhall make the Chance of
the Duration of both Lives, when Joint, to be the
famc, as when each of them is Single, and equal
to 29 Ycars; and befides out of one Annuity,
we fhall carve two: To avoid this Difficulty, we
need only to take the Fa&t, and the Chance, to
be fuch as it is; wiz. that the Annuity is a fingle
one, and the Chance to be, that one or other

of
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of the Nominees will be dead at the End of
18-3-00; and if we compute the Value of the
-Annuity for the Life of the Survivor, on this
Foot, it will come out to be more than that
Value 4-19 once taken, and fomecthing lefs than
that Value twice taken : But of this Point, and
of the Manner in which the Life of the furviving
Nominee, and the Annuity depending on it, is
to be eftimated, I fhall have Opportunity to
confider under another Head.
. As this Way of Reafoning, may fcem per-
haps a little abftrufe, and not to fhew clearly
and diftinétly enough, that the Value of the An-
nuity for the Joint-Lives is not the proper or
the fole Deduétion to be made; and fince this
Rule is fupported by a Claim to 2 Mathematical
Demonftration, and 2 Mathematical Demonftra-
tion if rightly applicd, is an unconteftable Evi-
dence; the Reader will excufe me, if I produce
another Inftance, in which this Error is fill
more grofs and more palpable; and indeed lics
fo open, that one would wonder how the Con-
ftructor of the Tables could mifs difcovering it,
when he made his Calculations.  From hence it
will be feen, and when pointed out, it will be
acknowleged by every Man, who has common
Underftanding in Numbers and Figures, evi-
dently to appear; that, in Order to find out the
Value of the Annuity for the two Lives, and the
Survivor, the Value of the Annuity for the two
Joint-Lives, is not the fole Value, or the proper
Value, to be deduéted out of the Value of the
Annuity
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Annuity for the two Lives, fingly taken and
put together.

The Cafe is upon two Lwes, each ﬂf thc Agc
of 82, and ftands thus. _
An Annuity for the Life of 4. agcd 82, _

- isin Valug - }1'4-1
One for the Life of B. aged 32, is in Va=)

lue o
BothValues put together, arc 2-82
An Annuity for their Joint-Lives, isin} _

Value f‘:"'55

The laft Value dedudted out of the prece-)

dent one, leaves ) 74

T his remainder then, is the Value of an Annuity
for thefe two Lives, and the Survivor of them,
as it comes out upon the Operation, made by
Mr. Moivre’s Rule, and is the fame as is given
in Mr. Richards’s Tables. The Lives of 4. and
B. being equal, and the Chance of dying, con-
fequently equal, we will fuppofe that 4. dics
firft, and the Intereft of an Annuitant in thefe
two Lives and the Survivor, is plainly this, and
no more than this, wiz. in their Joint-Lives,
during the Life of 4, and after his Death in the
Life of B. furvwmg An Annuity for their
}mnt—Lw:s, is in Value 0-55, an Annuity for
-the Life of B. the Survivor, when the Intereft
-on both Lives commences, is only 1-41; there-
-fore, the whole of this Annuitant’s Intercft, can-
‘not p:}fﬁbl y be more than 55and 1-44, both put
together 1-96,

That the Intereft in th»: Joint-Lives of 4. and

B, and the Intereft in the fingle Life of B.
the
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the Survivor, are all the Interefts which this
Annuitant has, in the Lives of 4. and B. and
the Survivor, is paft all Controverfy: Thefctwo
Interefts put together are, as before colleéted,
no more than 1-96 in Value; and it is impofiible
they fhould be more; unlefs we fuppofe the Life
of B, the Survivor, at the Time he becomes the
Survivor; thatis, ata Time when he is fix or
feven Months older, than when the Intereft firft
commenced; is become a better Life now, when
it is fingle, than it was at firft, when it was
fingle.  But this is a contradiction to common
Senfe and Reafon, and to {peak a little in the
Mathemartical Language, is ¢ontrary to the Pof=
tulatum at firft laid down, that fuch a Lite is in
Value 1-41, and no more ; therefore the Annui-
ty for thefe two Lives and the Survivor, cannot
be more than 1-96 in Value.

If in this Cafe, as well asin the former, we
make only a fingle Subftraction, and take 2-27
as the Value of the Annuity on thefe two Lives
and the Survivor, here occurs the fame Excep-
tion that we took before, and appecars in a
ftronger light ; that the Term in the Life of B.
fuppofed to be the Survivor, will be much too
long, and the Value of the Annuity much too
great. There, if we made only a fingle Subftrac-
tion, we left the Term in the Life of the Sarvi-
vor, the fame at the Time when he became the
Survivor ; that is, when he was 30 or 31 Years
old, as the Term of his Life was, when the In-
tereft firft commenced, that is, when he yas 12
Yecars old coly. Here, if we make onby a fingle

T Subftraétion,
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Subitra&ion, the Value of the Annuity for the
Life of the Survivor will be greater, and the
Term correfponding to fuch Valae, will be
longer, at the Time he becomes the Survivor,
than the Value and Term of the fame Life was,
cven at the Commencement of the Intereft.
At the Commencement of the Intereft, the
Value of the Annuity for the Life of B. was
1-41, and no more; and at the Time when B.
becomes the Survivor, the Value will be 1-72
for if out of 2-27, which is the Value given of
the Annuity for the two Lives and the Survivor,
we Subftra@ co-55, which is the Value of the
Annuity for the two Joint-Lives ; the Value re-
maining, will be 1-72, as the Value of the An-
nuity for the Life of B. when he becomes the
Sarvivor, and the Term in the Life, will corre-
{pond to fuch Value. Here the Defect is more
vifible than before, and from hence it neceffarily
follows, where we are to adjuft the Value of the
Annuity for thefe two Lives and the Sarvivor,
that the Value of the two Joint-Lives, viz. 0-33,
is not the fole Value to be deduéted out of the
Sum total, of the Value of the two Lives fingly
taken and put together, wiz. out of 2-82; for
fuch a Value deduéted, if nothing more is de-
ducted, leaves 2-27, as the Value of fuch an
Annuity ; which is fo great a one, as we
fce cannot poffibly be the true Value of this
Annuity.

Nay we may go farther, and affert that it fol.
lows from hence, not only that 2-27 is not the
Value of the Annuity for thefe two Lives and

| the
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the Survivor, but alfo that it is not the Value of
two fach Lives of 82 and a fuccedaneous Life;
I mean, where the Annuitant upon the Death of
him who dics firft;, has the Prmlcge. imthe room
of the Survivor to nominate a Succeffor of the
Age of which the Survivor was, at l:h_c, Com-
mmcr:m'cpt of the Intereft, that is, of the Age of
82: For it appears from hence, that an Amnuity
for two fuch Liyes, isin Value 1-96 and no more,
fince'the Intereft on the Joint-Lives, is ¢-53, and
the Intereft in the fingle ch;c:f::dmg Life, fup-
poled to be of the Age of 82, is 1-41, and thofc
make together 1-96 and no more.

And fince it is plain, that an Intereft for thefe
two concurrent Lives, and the Survivor of them,
1s not fo valuable asan Intereft in thefe two Lives
taken as Joint-Lives, and an Intereft in a fingle
Lite to fucceced and .be nominated in the Man-
ner, and at the Tunc I have mentioned 5 it fol-
lows farther, that .we muft make a Deduction
cven out of this 1-96, before we can come at the
Value of the Annuity, for thefe two Lives and
the Survivor. Upon the Whole, I very much
qucftion, whether Mr. Moivre or Mr. Richards
can aflign any certain, or determinate two Lives
whatever, of 82, to which an Annuity of the Value
of 2-27 will correfpond: - But- whether they
can or they cannor, I think this Cafe; gives us a
convincing Proof, that a Subftraction folely, of
the Valuc of the Anmuity for the two Joint-
Lives, out of the Value of the Annuity for the
two Lives fingly taken and put together, will
not leave us the Value of the Annuity for thofe

35 WO
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'twcr Lives' and the' Sarvivor ; for’ that’ the
_?Valﬂc o i which 'is " the Pmﬂlhci: ‘of ! fuch
Opcr:&tmn, is not, fior’ can pﬂﬂi’bfjr be, the
‘Value''of 'an Annutty} ﬁJr thc twu lecs and
the Survivor: ~ © olaimen iodivne Sy
- To miake this M&tter {hIl moré r:l’ta’r, T crave
leave “to produce orfe Inftanice more, ‘Wwhefe the
two Lives are’ of ﬂ:ﬂ"crcn"t Ages; ‘and’ T'mean
here, to confider the Ruldlﬁ another L1ght ‘and
to cxamine what are- the Parts of the Value' of
fuch an Annuity, whtcbby this Rule arc dire&ted
to be brought to«the Anﬂﬁ' tant’s Account, as
belonging to him. “And here T affert, “thit ‘more
and other Parts ofithe Value of fuch“an Annmty,
arc’by the Rule breught to his Account, as be-
longing to him, of ‘more Pirts are’ itf“ in ‘the
Account of the Vilue of the Annuity, ‘for the
two Livés fingly ' taken- and put tog&ﬂnéi’ ‘than
the Annmtant has @' “Charice- to ‘enjoy +"And 1
wﬂl attempt -to -affign, the *particular' Values

or Parts of ".Talues, focwrdngly bmught to
.&CC'BUH?: w

In atr Inftance on: thé: Iaﬂ: of 4. aged't2, and -
B.aged 425 Intercft compttéd at Gf pﬂfsﬁx.,
thc Account i’cands thus BHEFIS0 X

An Annuf‘ ity for thc Lrﬁ: nf A ﬁngiy

taken, is'in Value' : f b3n 36
One for the Life of B fngly takcn, (SRR

in Value f Fos4
Both Values put toga-bher,- are 23-60

An
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An Annnuity for thcu' }mnt-Lw:s, iy o
‘inValue- 2t : j‘f ©8- 84.
Tl'ﬁs’ fuft Value dcdu&c& out of' thc
prc'cadcnt Valte,' fc'avca

'I'

1476
o 47.

T B ,'-',.

Wﬁlth Sum of I4~76, is' the Sum pmdutf:d
by an Operation made, according to Mr. Miivre's
Method, and is the Valuegiven in Mr. Richards's
Tables, as the Value of an Annuity for thefe
two'Lives and the Survivor.” We have before
obferved, that the Reafon for deduiting the
Value of the Joint-Lives outof 2 3-60, th: total
Value of both Lives put together, is this; be-
catfe in that Sum total, the Value of the Annui-
ty on the Life, bothof 4. and of B., isincluded,

as Parts of the Annuity to be reccwcd by th»:
Annmrant, ‘whereas dunng their ]’omt—Lwcs,'
he receives the Value of one only ; {o that dur-’
ing that Time, one or'othér of the two Lives,
is no bettér than a dormant and barren Intereft,
producing no other Value to ‘the' Annuitant,
than the Life of his Companion produces: And
therefore unlefs 8-84, which is the Value of the
Joint-Lives, and is twice brought to Account in
the total Value, is once fubftraéted out of it,
the Annuvitant - will be computed to receive
that Value twice, when he can recetve 11: once
only.

If this be'a good Reafon for fubftradting the
Value of the Joint-Lives once, and not eftimat-
ing fuch Value as Part of the Annuity belonging
to the Annuitant, as undoubtedly it is; then
the famc Reafon will hold good, to dec it of

% g leave
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leave out of this fame total Value, any and every
other Value which {tands in this Account, as a
Sum to be received,. if any there bey which in
Faét cannot be received. And moft certainly in
this total, there flill refts a Value, or a Part of a
Value, which can never be received ; for at the
Decath of the Nominee who dies firft, be he
which we will; the Dedudtion of 8-84 already
made, does not make a Dedu&ion of the intire
Value of the; Annuity, either on the Life of 4.
or of B.; for the ong is 15-36, and the other is
10-24. But after the Death of one of the No-
minees, - fuch Part of the Value of the Annuity
on the Life of the Perfon dying, as remains nn-
received at his Death, never can be received;

fince the Annuitant has neither Title nor Pofli-
bilty to receive it in the Life-time of the Survi-
vor. 'Title to receive he has none ; for the In-
tereft in that Lifc is now more than dormant,
for it is abfolutely extinét and gone 3 and to re-
ceive the Remanet of the Annuity on the Life of
the Nominee dead, and at the fame Time to re-
ceive the Remanet of the Apnuity on the Life of
the Nominee living, is not pbﬂiblr:; for here oc-

curs an infupcrable Difficulty, that we make

two Annuities going on together, and a double

Receipt, where we fuppofe but one, and there

can be no more than one.

I have before admitted, that this my Way cf
computing and dr:du_&mg, will make an Annui-’
ty for thefe or any other two Lives, to/be of no
greater Value than an Annuity for ome of the
fame two Lives; and yet the Reafoniis full as

ftrong
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firong for making the onec Deduction, as for
making the other ; it being equally truc, that the
Annuitant does not and cannot receive his An-
nuity double, during the Life of the furviving
Nominee, as that he cannot receive it double
during the Joint-Lives of both the Nominces :
And I do not urge this as an Argument to prove
that my Way of computing is right, for I
know it to be falfe, and from thence argue, that
both of them are falfe.

To make an Annuity on thefe two Lives, to
be of greater Value than on any one of them
fingly taken, as moft certainly it is; we muft
reckon the Intereft of the Annuitant in the Life
of the Survivor, as of more Value than the Re-
manct on his particular Life, at the Time he be-
comes the Survivor, though not equal to the Re-
manet on both Lives, I mean thus: The whole
Value of the Annuity for the Life of 4.is 13-363
the Value on their Joint-Lives 8-84, which be-
ing deducted, the Remanct on the Life of 4. will
be 4-52: The whole Valuc on the Life of B. is
10-24; and 8-84, the Valuc on the Joint-Lives,
being deduéted, the Remanct on the Life of B.
will be 1-40. We muft admit then, and the
Fad is fo, that the Intereft of the Annuitant in
the Life of 4., if he becomes, and when he be-
comes the Survivor, is of greater Value than
4-59, the Value then remanent on his Life; and
in like Manner, if B. becomes the Survivor, that
the Intereft in his Lifc will then be greater than
{-40, the Value then remanent on his Life: Dut

XA ncithe¥
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neither of them will be equal to the Valucs re-
manent on both their Lives,

If the Queftion be asked, in what Manner
the Quantity of this greater Value of the Intereft
in the Life of the Survivor is to be adjufted,
which I promifed before to confider; my Anfwer
1s, that it muft be done by looking upon the
Lite of the Survivor as equal to fuch a2 Term, as
his Life will be equal to, at the Time he be-
comes the Survivor, or has the Chance to be-
come fuch; and as fuch it may very well be
looked upon by him, and fo it would be looked
upon by any third Perfon, who fhould then pur-
chale an Annuity on his Life, fince then and
from thence it is a fingle Life; and the Intereft
of the Annuitant, either the old or the new one,
depends now on the Contingency of Mortality
on that furviving Life only : And the Term on
that Life fo computed, muft be taken with regard
to cither of the Annuitants, as a Term in Re-
verfion, to commence from the Determination
of the Term, in the two Joint-Lives.

- To this Queftion, the Anfwer of Mr. Moivre
by his Rule is, that the remanent Value of the
Annuiry on the Life of the Nominee dead, mutft
be added to the remanent Value on the Life of
the Nominee furviving; and that thefe two
Values pur together, give us the Intereft of the
Annuitant in the Life of the Survivor: To ap=
ply this to the Lives of 4 and B: If 4 be the
Survivor, the remanent Value on his Life is
4-52; to this we muft add 1-40, the remanent

Value on the Life of B thefe two put together
will
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~will be §-92; and this will be the Value of the
JIntereft of the Annuitant, in the Life of 4. the
Survivor: To this if we add 8-84, the Value
reccived during the Joint-Lives, the whole will
be 14-76 ; the intire Value of the Intereft of the
Annuitant in thefe two Lives and the Survivor.,
In the other poflible Cafe, that B. becomes the
Survivor ; to the remanent Value on his Life,
which is 1-40, we muft add the remanent Value
on the Life of 4., which is 4-52 ; thefe put to-
gether will be 5-92, and is, the Intereft of the
Annuitant in the Life of B. the Survivor: And
to this, when we have added 8-84, the Value
reccived daring the Joint-Lives, the Whole ot
the Intereft in the two Lives, and the Survivor,
comes out to be 14-76 ; the fame as was before
computed on the Life of 4., if he were the Sur-
vivor. 3
This, indeed, is not the Direction of the Rule
in fo many Words, but ’tis the Senfe of it, and
in the Event it comes to this: for if we put to-
gether the Value of an Annuity for two Lives
fingly taken, and out of this total Value we de~
duc the Value of an Annuity for the Joint-Lives
once, fuppofed to be loft to the Annuitant du-
ring fuch Joint-Lives, what are the Values then
left in the Account? Moft plainly the Values
left in the Account are the Value of the Annu-
ity for the Joint-Lives fuppofed to be taken du-
ring the Joint-Lives, for in the Sum total this
Value is twice included ; and the Surplufage or
Remanet on each of the Lives fingly taken, not

_yet fuppofed cither to be taken orloft : For here
' the
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“the Value of the Annuity for the Joint-Lives
fuppofed to be taken is 8-84; the Remanct on
the Life of A4.is 4-52, and on the Life of B,
1-40; all which put together make 14-76, the
total Value of the Annuity for the two Lives.
If this then be the Rule or the Effe of ir, that
‘the Remanet on both Lives put together is to
be accounted as the Value of the Annuity for
the Life of the furviving Nominee, let us take
a View of it, as fuch Value has Correfpondence
to the Term to which fuch furviving Life is
equal, and we fhall fec the abfurd Confequences.
I fay then, that the Age of the Survivor, at the
"T'ime he becomes the Survivor, is the Meafure
by which we mutt judge of the Puration of fuch
aLrtc, and the Meafure of his Life is certainly
the Meafure of the Annuity, or of the Parts of
the Annuity, which will be received during fuch
Life. Mr. Moivre fays otherwife, and that we
muft take the Value of the Annuity on the Life
of 4. and the Value of the Annuity on the Life
of B.,, not reccived during their Joint-Lives,
and thefe two Values put together are the Valuce
of the Annuity during the furviving Life. Now
in this Way of computing fuch Value, we
plainly takea Part of the ¥alue of an Annuity
on two Lives put togf:thcr as a Meafure of the
PDuration of onc ef the two Lives; when a Part,
or feveral combined Parts, of the Value of an
Annuity are not fo much as a Meafure of the
Duration, even of that very Life on which the
Annutty depends; on the contrary, the Durati-

on of the Lifc is the Meafure of the Value of
the
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the Annuity ; much lefs can a Part of the Value

of an Annuity ononc Life, and a Part of fuch .
Value on a fecond Life, combined together, give
us the right Term to which fuch fccond Life is-
equal, or the proper Parts of the Annuity re-

maining and to be received during fuch Life,

Nay in this Cafe the Lifc of the Survivor is

in Effieé a third Life: For though the Perfon

{furviving muft be one and the fame with one of

the Nominces, yet his Life fhould be and muft

be confidered as a different Life now from what -
it was before, fince he is fuppofed to be advanced

in Age about thirteen Years. To which may

be added, as fomething more extraordinary, that

thefc remanent Parts of the Value of the Annu-

ity on thefe two Lives put together are made the

Meafure of the furviving Life, or, as I may more

properly call it, a third Life, let which will of

the two be the Survivor, and let the Ages of the

two Nominees differ never fo widely.

And farther; if we could f{uppofe that the
feveral Parts of an Annuity on a fingle Lifc,
where fuch feveral Parts have been calculated
annually, on the Chance of Mortality, thro’ the
whole poffible Term of a given Life, and when
put together, do give us the true Value of the
Annuity for fuch Life ; and if we could {fuppofe,
that a Part of the Value of an Annuity on one
Life added to a Part of fuch Value on a fecond
Life would give us the truc Value of the Annu-
ity for the furviving Life of thefe two, which I
call a third Lifes and that this will hold good,
let the Age of the furviving Life be what it will:

‘Which
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Which SUPF‘:nf' tions ‘we ‘muft ‘rriake ‘where we '
f(ﬂhiw the DireQions of this Rulc, though I
confefs T can reconcile neither of them to my”
Uﬁ&erﬁandmg Yet, even upon thefe Suppofi='
tions, as ill groundéd as thr:y are, the Valucs
here- fpccTﬁed that is; ‘the Values not received
dﬁ:rmg the ]mnt-Lwcs cannot ‘be the Values
refting to be received, it being impoffible for the
Annuitant to recéive thnﬁ: individual Values, as
will be obvious when we confi der what are thofe *
Values nareceived. The Vaiur: of the ﬁnnmty
during the ]mnt-Lnea, and“which is ‘received,
18 8-84, and is ‘equal ta a Pérm of 13 Ycars,
very little over ; {o that at the End of i3 Years®
there remains on the Life of z! 4~52;""as the”
Value tobe received on his Life, which 1s cqaal
to a2 Term'ef 14-3-00, or thcrtabouts, and on
the' Life of B. there remains 1540 as the Value !
to be reeeived on his Life, which is equal to a
Term of 3-1-00, or very mear it';* both which
Terms-are Terms in Reverfion after the K pl=
ration of the 13 Years incurred during the Joint=
Inwfs', an& the Values are corre ﬂEyondent

‘Now the ﬂmnultant can’t pofhibly receive, 67 -
have'a Chance to rt:ccwc, both thefe ‘Eums ot
4-52 and 1-46," ‘becanfe in ‘the Cafe ftated we
have fuppofed that the Annvity is ‘only a fingle"
one,’ and that'ficither of “thefe two Values do'
arife¢ and grow due *ill after the Expiration of
13 Years; and the Determination of the Intereft
for the Joint-Lives, ' that is, after the Death of
one of the Nominees:' So that to put the Annu-
itant in a Capacity of receiving boththefe-Sums, -

we
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“We muft fuppofe there are two Annuitics, which
45 contrary to the Cafe ftated and we muftfop-
-pofe 'that ‘4. 'and B. do'both furvive the 'L'efm
“of 17 Years, ‘and’ ea¢h of ' theni one another,
~which not only €oatradicts ‘the: former Suppoli-
tion that one of them'is dead) but common Senfe
‘too, < "Tis certain there is a Charice’thar 4, mdy
farvive B;,"and @ Charice likéwife, ‘that B may
“firvive /4] but the Annuitdnt ‘can’t have both
“thefe Chanées comie up Benefit-Tickets 5 for s
i Natufe_iimpoflible, and"a Contradiction’ in
*Terms, that”A does in Fadt furvive B:;-and'B.
‘at the fame Timefurvive 47 ' So that there s a
“Certainty that the' Annuitant w ill'enjoy the Sum
“attending one of thefe Chances,” but an Impoffi-
‘bility that he fhould enjoy both “And yet this
“Method of ‘Mr. Moivre’s dﬁ&s&ﬁ&tffa’ﬁl y fuppofe
“that he is entitled ‘to, and‘ will receive, both
Annuities ; and I doubt Dr. Halley’s Hypothelis
“fuppofes that both Nominees will become’ the

S rvivossved swesuls/ Isdw Yo =
This Rale may be confider’d in another Light,
and exprefs’d in different Terms, and yet, in
“Effeét; remainthe fame; and in this Light; per-
haps, we fhall fee better what are the Parts of
“the Value of this Annuity which do not belong
~to fuch an "Annuitant, and yet are here bronght
to his Account.  The Rule will then ftand thus.
To take the Value of the Annuity 'for any onc
-of the Lives, intire as it is; and out of the
Valde of the Annuity for the other Lite to {ub-
~ftra& the Value of the Annuity for thofe' two
Lives as Joint-Lives, and to add. the Remainder
(o
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to the Value of the firft Life: And to take thofe
two Values put together as the Value of the
~Annuity for thofe two Lives and the Survivor.
It we ftate the Rule in this Manner, it is in Sub-
-ftance the fame as in the former. There we de-
duét the Value of the Annuity for the Joint-
Lives out of the Value of the Annuity for both
Lives fingly taken and put’ together ; here we
keep the Value of thé Annuity for the two Lives
feparate, and out of thc Annuity for one of the
Lives feparately and fingly taken we deduét
the Value of the, Annuity for the, Joint-Lives:
And then we put together the Value of one of
the Annuities intire; and fo much of the Valune
of the other as remains after the Value of the
Annuity for the ]emt-f.l ves is deducted : And
therefore we dedud the fame Value out of the
fame Value in both Cafes, and the Sum total re-
maining will be the fame.

It the Rule be look’d upon in this View, we
fee more clearly what Values we have 5 iz, the
Value of the firft Life intire, and fo much of
the fecond Life as remains after dedu@ing the
Value of the Annuity for the Joint-Lives. Now
here I admit that ’tis right to take the Value of
the Annuity for the firft Life intire as it is;
and the Quettion is folely, Whether the Annm—
tant for the two Lives and the Survivor has a
Right or a Chance to thofe Parts of the Value of
the Annuity for the fecond Life as are here af=
fign'd to him, and I conceive not ; and for this
Reafon. The Parts of the Value of the Annui=

ty which the Annuitant has a Right to on the
fecond
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fecond or additiondl Life, are the Parts of the
Value of an Annuity in Reverfion after the De-
termination of the Annuity on the firft Life
but the Parts of the Value of the Annuity here
aflign’d to him, are the Parts of the Value of an’
Annuity in Poffeffion ; for the Partsof the Value
deduéted here aré deducted dut of a Value in
Pofieffion, aod confequently the Parts of the
Value remaining, which are the Parts allotted
to the Annuitant, arc Parts .of a Value in Pof-
fefiion. - J
An Inftance will explain and illuftrate this
Pofition. To afcertain the Value of an Annui-
ty for the Lives of 4. and B. both of 12 Years
Age and the Survivor, we arc to take the Whole
Value of the Annuity for the Life of 4. which
is 17-20, and of the Value of the Annuity for
the Life of B., which is likewife 17-20, we aré
to take fo much as remains when the Value of
the Annuity for their Joint-Lives is deducted.
The Value of the Annuity for thefe Joint-Lives
is 13-01, and if we deduct 13-0T1 out of ' 17-20,
the Remainder is 4-19, which 4-19 being added
to 17-20, the Value of the Annuity for the firft:
Life, gives us 21-39 3 which is the Value of the
Annuity for thefe two Lives and the Survivor,
produced by Mr. Moivre's Method, and ‘given in
the Tables. It-appears from hence very plainly,
that this Value 4-19 are Parts of a Value of 2n
Annuity in Poflefiion, for they are Parts of the
Value 17-20, which is the Value of an Annuity
for 29-3-00 in immediate Poffefion : And ’tis a3

plain, that the Annuitant has a Right only to
the
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the Parts of the Value of an Annuity in Rever-
flon, and that on fuch fecond Life they are Values
in Revetfion after the End of 29-3-00,

And if’ we'look upon this Value 4-19 as Parts
of a Value in'Reverfion, asin fome Refpeéts it
may be look’d: upon, and examine what thefe
Parts are’; .we fhall difcover that #hill' they are
fuch Parts asi the: Annuitant has no Right or
Potiibility to receive, « 'The Rule, in the Manner
I have now ftated it, direéts us to take the whole
Value 17-20, which is equal to a Term of
29-3-00 on the Life of 4., as the Value of the
Annuity for that Life; and for the Annuity for’
the Life of Bilithe Survivor to take fo much of
the Value of the Annuity for his Life as remains
when the Value of “the Annuity for the Joint-
Lives is deduted thereout. I admit that the
Annuitant has a Right to fomething over and
befides the Value and the Term on the Life of
A.; but ’tis plainly a Value in Reverfion after
17-20, and aftef.:a Term of 29-3-00:  But the
Value taken by Virtue of this Rule is 2 Value in
Reverfion after 13-01, and after a Term of
18-3-00; and this-¢vidently makes the Rever(i-
on to fall into Pofleffion before in Fact it does,
and makes this- particular Value to be twice
brought to Account; for ’tis already once brought
to. Account in the Life of A4, fo that we have
two Annuities {fubfifting for this Space of Time,-
inftead of one: ‘Whereas the farther or additi=
onal Value which the Annuitant has a Right to,
over and above the Value of the Annuicy for the
firft Life, is a Yalue and Termin Reverfion after

the
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the Determination of the firft Valae and Terim,
that is after 17-20 and the Term of 29-3-coj
the Rule itfelf; as ftated by me, does: fuppofe
fach remaining Intereft on the fecond Life to be
rfo other or greater, From whence ’tis appa-
r¢nt that the Value 4-10, which fs here aflign’d
to the Annuitant on the Life of’ B. the Survivory
i5 not the right one j for the Value which he is
intitled o is the Value of a Term in Reverfion
after the End of a Term of 29-3-00, whereas
the Valuc here aflign’d is the Value of a Term
in Reverfion after the Determination of the In-
tereft for the two Joint-Lives, that is, after a
Term for 18-3-00: And confequentlyy the Parts
of the Valu¢ of the Annuity not belonging to
this Apnuitant, which arc here brought to his
Account, dre the Difference between the Value
of an Annuity for 11 Years in Reverfion after a
Term ot 18-3-00, and the Value of an' Annu-
ity for 11 Years in Reverfion after a Terim of
29-3=00; or the Sumi by which the former Value
¢xceeds the latter.

By Way ot Digreffion a little; e us try what
will be the Effe& of this Rule, which was framed
for adjufting the Value of this Annaity for the
Litc of 4. and B. and thé Survivor, if weapply
it to adjult the Term to which fach’ an Apnuity
is equal: And if the Rule be a right one to af=
certain the Valuc of chis Aonuity, I fee no Reas
fon why it thould not be a right one to afcertain
the Term. I fhould rather fay, that I fec great
Reafon why it fhould be a good Rule to deter-
mine the Term in the Annuity; thouvgh a very

U bad
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bad one to determine the Value. The Value of
the Annuity for the Life of 4. being 17-20 is
equal to a Term of 29-3-00, and the Annuity
for the Life of B. is the fame ; theValue of the
Annuity for their Joint-Lives is 13-01, and is
equal to a Term of 18-03-co, or thereabouts;
and if we deduct this Term out of 29-3-co, the
Term of the fecond Life, the Term left will be
11-00-00; which being added to 29-3-c0, the
Term on the firft Life makes 40-3-00, as the
Term to which the Annuity for both the Lives
and the Survivor is equal.

Now this, for any Thing I fee to the contrary,
may be the true Term to which this Annuity is
equal, I am fure at leaft that ’tis very near the
true one; for in my Way of computing fuch
Term, if each Lifc were fuppofed to be equal
to a Term of 29-3-00, as here they are, the
Term of fuch an Annuity would be 40 Years and
above ; and on a Computation by Mr, Richards’s
Tables, it will come out to be very little more.
If we take the Term of this Annuity from the
Value of it given in his Tables for thofe Annui-
ties, there indeed the Term comes out much
longer ; for the Value in thofe T'ables 1s 21-39,
which is equal to a Term of 49-0-c0, orabove:
But this Value and Term is plainly equal to the
Value and Term of. an Annuity for two Joint=
Lives and a fucceedaneous Life, to be nominated
when the Annuity for the Joint-Lives is deter-
mined and one of the Nominees is dead, and
not of an Annuity for two Lives and the Sur-

vivor of them; as I have clfewhere fhown. But
if
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if 'we fuppofe the Survivor, at the Time when
his Companion dies, that is at the End of
18-3-00, to be, as really he is, of the Age of 30
and above, and if we take the Value and the Term
of a Life of 30 Years old, and the Annuitant
moft certainly has not a Right in a-Life of any
better Value and Duration ; the Value of fuch a
Life is about 14-66 in Value, which is cqual to
a Term of 22-2-00; which being added to
18-3-00 makes 41-1-00, as the Term to which
thefe two Lives are cqual.

This Inftunce thews the Truth and Juftice of
my Reafoning and Obfervations in another Place,
where T alledged, that an Addition to, ora Sub-
ftra®ion from, a Value given was not the fame
Thing as an Addition to, ora Subftraétion from,
a Term given: For that on a Value and Term
cortefpondent given if an Addition were made
to fuch Value of a Quarter, or any other pro-
portionable Part, and an Addition of the like
proportionable- Part were made to fuch Term,
the new Value and Term arifing on fuch Addi-
tion would not correfpond 5 and the Cafe is the
fame, and of Neceffity muft be the fame, on 2
Subftra®ion. And the Reafon of the Thing is
plainly this ; thatin the Cafe of the Term, what-
ever is added or fubffracted is a Term wholly in
Reverfion, but in the Cafe of 4 Vilue, what is
added is a Value in Poffeflion, or Part 6fa Value
i Pofeffion. From hence I infer; fince the
Viluc of Annuitics on Lives depends on the
Time or Term for which any given Lives en-
dure, or on an even Chance may be domputed to

Ua endure 3
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endure; and fince a Part of a Term, with an
Annuity attending it, will not be the fame Thing
as a like proportional Part of the Value of the
Annuity ; that this Rule, afligning on fuch fe-
cond Life a proportionable Part of the Term of
the whole Life as the Term to which a Life
which depends on the Chance of Survivorthip is
cqual, may very well give us the true Term to
which fuch Life {o depending on the Chance of
Survivorfhip is equal ; but where it afligns a
proportionable Part of the Value of the Annui<
ty for the whole Life as the Value of an Annu-
ity for a Lifc which depends on the Chance of
Survivorthip, there the Value fo aflign’d fhall
not be the true Value of the Annuity for the
Life fo depending on the Chance of Survivor-
thip.

Toreturn to the Point,  As Dr. Halley’s Rule
for the Valuation of Annuities on a fingle Life is
faulty, in afligning Values in Reverfion to the
Annuitant on a Life inftead of, and wheres
Values in Pofleffion, if any Values at all; do be=
long to fuch Annuitant;, and by that Means,
the Term to which an Annuity for a Life is
cqual is funk and deprefs’d to a fthorter Term
than the Life nominated has an even Chance to
endure @ So the Method here is faulty on the
other Side, in affigning Values in Pofieffion, or
Values in Reverfion, as taking Place in Poffeffi-
on carlicr than in Faét they do take Place, when
Values in Reverfion cnly, or fuch as are at a
more remote Diftance of Time than is named,
do belong to the Annuitant 3 and by that Means

the
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the Term to which an Anouity for two Lives is
equal, is extended beyond the Term to which it
can in any Reafon be fuppofed to continue.

‘That this muft be the Cafe will appear by
comparing the Chance of the Duration of a fingle
Life and of two Lives and the Survivor, with
the Value and Duration of an Annuity for fuch
fingle Life, and for fuch two Lives: For the
Doéor, as I have before obferved, and thofe
who follow his Rule, make a Difference between
the Chance of the Duration of a fingle Life and
the Chance of the Duration of the Annuity de-
pending on the Life ; and fo they do likewife in
the Cafe of two Lives and the Survivor. If we
compute the Chance of Vitality by the Brefaw
Table on a Lifc of ten Years of Age, fuch a
Life is equal to a Term of 41 Years; but by the
Doétor’s Tables for the Value of Annuities on
Lives, an Annuity for fuch a Life, at 6/ per
Cent. Intereft, is equal only to a Term of 28-1-00,
and on Mr. Richards’s Table much the fame,
By the fame Breflaw Table 1 have made a Cal-
culation ot the Chance of Vitality on two Lives
of ten Years Age, and of the Survivor; and
the Chance of Vitality of one or other of the
Lives reaches to 52 Years, or thercabouts ; and
the Value of the Annuity for the two-Lives and
the Surviver, at the like Intereft on Mr. Rick-
ards’s T able, form’d by this Rule of Mr, Mosvre’s,
18 15-59 ; anfwcring to a Term of 48 Years, or
near it, The Remark which I make upon this
is, that on a fingle Lifc the Chance of the Du-

ration of the Annuity falls fhort of the Chance
U 3 of
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of the Duration of the Life about 13 Year, but
on two Lives fuch firft Chance falls fhort of the
fecond about 4 Years only, when undoubtedly
it ought to exceed the former : And this Difpro-
.portion, Ifay, can no Ways be accounted for,
but by . fuppofing that in computing the Valuc
of the’Annuity for the two Lives, by Mr. Moivre’s
Rule, more Values or greater Values are infert=
ed and brought to the Annuitant’s Account than
do belong to him.,
But this Matter may be carried farther ; for
I am of Opinion, not only that Mr. Moivre’s
Rule for calculating the Value of an Annuity for
two Lives and the Survivor, but even that the
Foundation of his Rule, viz. Dr. Halley’s Hy-
pothefis, for afcertaining the Chance of the Du-~
ration of two Lives and the Survivor, is not 2
right one: And if Mr. Moivre’s Method for cal-
culating the Value of Annuities for two Lives
and the Survivor depends on the Juftice of the
Hypothefis, asT take it for granted it docs, and
I fuppofe is the Thing which he has undertaken
to demonftrate; then, if the Foundation is
wrong, the Method and all the Tables conftruc=~
ted thereby, will be wrong alfo. 1t may be true,
for any Thing T fhall at prefent fay to the con-
trary, that Mr. Moivre has demonttrated that his
Method is right, on a Suppofition that Dr. Ha/-
Jey’s Hypothefis, upon which it is grounded, 1s
right; but thefe Tables of Mr. Richards thow
either that the Hypothefis is wrong, or that the
Method is wrong; for that I may be confident
that thefe Tables conftruéed by the Method arc
not
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not right; and therefore that Mr. Moivre’s De-
monftrations, if they prove that the Method is
agrecable ‘to the Hypothefis, prove that the
Hypothefis on which the Method is founded 1s
wrong. My Way of Reafoning hitherto has
been principally thus. Thefe Tables are wrong;
therefore, either the Method by which they were
conftracted, or the Hypothefis on which the Me-
thod is founded, or both, ‘are wrong. Herel
fhall invert the Argument, and fay ; the Hypo-
thefis and the firft Foundation is wrong, there-
fore the Method is wrong, and confequently the
Tables which were conftructed by it arc wrong
alfo.

Before T enter into the Difcuffion of that Point,
I muft premife, that the Method which Mr.
Richards made Ufe of to form his Tables for
the Value of Annuities for two and {o for three
Lives and the Survivor, is that which Mr. Mosvre
preferibes, and not that which Dr. Halley pre-
fcribes, for that Purpofe; which may perhaps
be thought the fame, but are really very diffe-
rent. The Do®or, in calculating the Value of
Annuities for two Lives, and fo for three Lives,
direés the fame Method which he direéted and
made Ufe of for calculating the Value of Annu-
‘ities for a fingle Life, His Way is this; he cal-
“culates the Value of the Annuity as an abfolute
one for each Year of the Life of the Nominee,
‘dedu&ing out of each Year’s Value a Sum an-
fweting to the Chance of Mortality arifing in
fach Year, and this he repeats for every Year of
‘the poffible Life of fuch Nomince; and all

pow U 4 thofe
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thofe Values, fo colleéted and put together, he
ftates as the Value of the Annuity for that Life.
"The very fame Method he preferibes to culculate:
‘the Value of Annuities for two or more. L;lch,
by taklng the Values arifing in each Year of the
Life of the Nnmmn:cs, or.of any nnc of them,
thmucrh all the pofible Years of the Life of all
or any one of them; - and then puttmg all thefe
Values mbtthcr he ﬁatcs Ihem as thc ‘ira}u:: f,Jt
an Annmry for fuch Lives. In this Way of
compuring the Value of Annuitics for onc or
moxLe Lnr:s, no Regard is had, or :ntcndcd to
be bad, of the eyen Chancc of Vttallt} on the
fingle Life, or on any of the Lives it more than
onc § but [hh. Computation is to be made fnl-:ly
on this. Foot, viz,  fo long *tis pnfﬁblc that the
fng'[t: Pcrﬂ:m, and if mote than one, 1o !ang tis
poflible bath or one of them may live; there-
fore fo long the Lumputal:mn muit be mntmucd

Let us feec now how M Rn:.bards lramf:d h;s
Tables for the Values o ;hcﬁ: Annuities... In
ﬂermg thofe for the Value of, ﬂlmplt:f:s for a
fingle ‘Lifc, he madc Uﬁ: of the fame Method
which Dr Halley prcﬁ.rlbtd and made Ufe of to
form h;s Tables for the Life ﬂunmtles But in
ftating the Value of Annuitics for twe or more
Lives and the Survivor, there, Mr. Richards de-
{erts the Doétor’s Mcthed and no . Wonder,
fince the Opcratlon would | prmc {o_exceflively
tedious and long, and. reforts to Mr. Moivre’s.
Thls, as we have before abf'crvcd, is to put to-
gcgher the ‘.f;llu: of the Annmty on each of two
Lwcs imgl y takf-:n, and out of that Pmduﬂf: to

&edu&
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deduét theValuc of the Annuity for thofe two Lives
as Joint-Lives, and to take the Sum remaining s
the Value of the Annuity for the two Lives and
the Survivor. Now' this Method is manifcftly
founded on Dr.. Halley’s Hypothefis, by which
he calculates the Chance of the Duration of two
or more Lives and the Surviver, and not that by
which he calculates the Value of Anauities for
ewo or: moye fuch Lives: But even this Hypos
thefis for calculating the Chances of the Durati~
on of two.or more Lives is, as I faid before, in
iy Apprehenfion and Judgment, a wrong one,
_-In a Matter of fo ‘much Intricacy and Per-
plexity as this is, whether I fhall be able to exprefs
my Sentiments and Reafons in fuch a Manner as
fatisfy the Underftanding of others, and to prove
my Pofition, I muft leave to the Reader’s Judge-
ment; however, I fhall attempt it.  The Dodor’s
Rule for alcertaing the Chapce of the Duration
of fingler Life, is this; to take the Number of
Perfons living of the Age named,  which Num-
ber is given in the Breflaw T'able, as the Chances
of that Perfon’s Life ; to compute in what Num-
ber of Years thofe Perfons are reduced to an halfy
and the Year whercin thofe Perfons are fo reduced,
is the Time to which fuch Perfon has an even
Chance to live, and beyond that Year he has not an
even Chance tolive 1 And the Number of Perfons
living in the firft or any fubfequent Year, I would
call the Ghances,of Vitality on fuch Perfons Life,
and the Number of Perfons dead within fuch
Year or Years, the Chances of Mortality. The
Number of Perfons living, that is the Chances
| ; : of
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of Vitality on the Life of a Perfon of ten Years
of Age is 661; the Half of that is 330; in 41
Years, or thereabouts, the Number of Perfons
living is reduced to 3303 thatis, the Chances of
Vitality and Mortality are even : Therefore the
even Chance is, that a Perfon of fuch an Age
lives for 41 Yeirs,and not beyond.

* The Rule for afeertaining the Chance of Du-
ration of two Lives and the Survivor, is built
upon the fame Foundation ; but with this Diffe-
rence. On a fingle Life, the Number of Perfons
living of the Age given, is the Chances of Vi-
© tality of that Perfon’s Life ; here on two Lives,
we'are to multiply the Number of Perfons living
of the Age given by the fame Number, if both
Perfons named are of the fame Age ; and if they
are of a different Age, we muft multiply the
Number of Perfons' living of one Age, by the
Number of Perfons living of the other Age;
and the Produces are the Chances of Vitality on
the Lives of thofe two Perfons. In like Manner
for the Chances of Mortality ; we are to multi-
ply the Number of Perfons of the Age given,
who have died within any ftated Time, by the
fame Number, if both Perfons named are of the
fame Age ;' and if they are of a different Age,
we muft multiply the Number of Perfons of the
one Age given, who have died within the ftated
Time, by the Number of Perfons of the other
Age given, who have died within the fame
Time; and the Produces are the Chances of
Mortality on thofe two Perfons for the Time fo
ftated. And here, if we enquire to what Time
1 "t
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»¢is an even Chance that two Perfons named, or
one of them, fhall live, and beyond which they,
or either of them, will not live; we ftate firft
the Chances of Vitality, on the two Lives as be-
fore direéed, and then we compute the Chances
of Mortality on the fame Lives to a ftated Time,
2611 we come to the Time or Year wherein the
Chances of Mortality are a Moicty of the Chances
of Vitality as before fix'd, at which Time both
Chances, in Effect, arc cven; and this is the
Time, or Year, to which ’tis an cven Chance
that one or other of the Nominees will live, and
beyond which they, or either of them, will not

live. |
T'o make the Rule and my Objeétions more
intclligible, T will apply it in an Inftance. If
we take the Life of 4.and B,, both of ten Years
Age, the Number of Perfons living of the Age
of 10 is 661 ; 661 multiplied by 661 produces
436921, and that Produce is the Chances of Vi
tality on thofe two Lives. The Number of Per-
fons of that Age who have died, fuppofe in 55
Years, is 4695 469 multiplied by 469 produces
218761, and this Produce is 2 Moicty of the
former Produce, and a little over, that isin 55
Years, the Chances of Vitality and Mortality
on thefe two Lives, arc come near to aPar; and
therefore the even Chance is, that 4. and B,, or
one of them, will live for 55 Years, or near it,
and neither of them beyond that Time. 1 deny
then that this Calculation gives us the true Chance
of the Duration of thefe two Lives and the Sur-
- VivOr,
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vivor, or that 4. and B, or either of them,
have a Chance to live for 55 Years,

' My Objection to the Rule is this. The Num-
ber 601 is the Number of all the Chances of
Vitality through the whole poffible Life of A.,
and of all the Chances of Vitality through the
whole pofiible Life of B., that is for 90 Years
on cach of them; and confequently 661 + 6671,
or 436921, is the Number of all the Chances of
Vitality on the whole poffible Lives both of 4,
and of B,, that is for 90 Years both on the one
Life and the other. But I fay, an Annuitant,
gr other Perfon, having an Intereft in the Dura-
tion of the Lives of 4. and B. and the Survivor
has not a Right to the Chances of the Duration
of the Lives both of 4 and of B, through the
whole pofiible Lives of each of them, that is
for 9o Years on cach of them. Therefore this
Calculation affigning all the Chances of Vitality
on both Lives, and through thejr whole poffible
Lives, allots to fuch an Annuitant having Inte-
reft in their Lives more Chances on fuch Lives
than belong to them. &

The firft and third Propofitions are fo obvious
and clear as to need no Proof; and the fecond,
V%, that an Annuitgnt, having an Intereft in thefe
Lives, has not 2 Right to the Chances of the
Duration of the Lives both of 4. and of B,
through the whole poffible Lives of each of them,
that is for 90 Years on cach of them, which
only has any Difficulty in it, may thus be proved.
If we compute the Chance of Vitality on the
Lives of 4. and B. fingly and feparately taken,

T ' and
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and make Ufe of the Breflaw Table for that Pur-
pofe, the even Chance on cach of their Lives fs
equal to a Term of 41 Years, or thercabouts;
and if we compute fuch Chance on thofe Lives
as Joint-Lives, and by the fame "I'ables, in my
Way of making fuch Computation, the even
Chance on their Lives as Joint-Lives is equal
to 2 Term of 30 Years, or thereabouts, Now
at the Eind of 30 Years, or whenever, in any
Way of Computation, the even Chance is that
cither 4. or B. are dead, from thence the Annus
itant has the Chance of the Duration of one of
the Lives only, the other being from that Time
to be confider’d as extinét and gone; and con=-
fequently, fo many of the Chances of Vitality as
arc computed to arife en the Life of the Nomi=
nee fo dying, after the Expiration of 30 Years,
and when one or other of the Perfons is on an
even Chance computed to be dead, do, in Faé,
not belong to fuch Nominee, and therefore ought
not to be inferted in fuch firft general Produce
or Account. I admit, that in calculating the
Chances of Mortality on thefe two Lives, we
compute the Chances on both their Lives, and
through the whole pofiible Lives of each, and
deduct them out of the Chances of Vitality s
but it will not from thence follow, as perhaps,
may be urged, that the Calculation of the one
as well as of the other Chances ought to be
made on the fame Foot: For the Cafes I fay
differ; and when we obferve how they differ,
that Difference will fhow us that the one Calcu-

larion
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lation ought to be made and is juftly made on
that Foot, and that the other ought not.

We will fuppofe then, at prefent, that “tis an
even Chance that at the End of 30 Years cither
A or B. is dead, yet I fay we muft continuc'our
Computation of the Chances of Mortality from
thence in the fame Manner as before, becaufe the
Chance of both dying remains the fame at lcaft
after the Death of one, as whilft both are living.
On the other Side, after the End of thefe 30
Years, and the fuppofed Death of one, the
Chances of Vitality do not remain the fame as
before; and if we continue our Computation of
thofe Chances through the whole poffible Lives
of both, that is for go Years, as the Rule mani-
feftly does, we compute as if both were poflibly
living for a Term of 9o Years, when for Part of
that Time we have fuppofed one to be dead,
which is, in Effe&, to fuppofe it poffible that
both are liviag when one is dead. The Raule
here does plainly take it for granted that the
Chance of both being living, and the Chance of
both being dead, go equally through the whole
Courfe of the Lives of both, or for 9o Years,
which is certainly a wrong Prefumption ; for in
any given Number of Years there is always a
Chance that both are dead, but not always or
for the whole Time a Chance that both are
living, becaufe one'may be dead, and for great
Part of the Time the even Chance is that oncis
dead, living the other.

- For Inftance, at the End of so Years there is

a Chance that 4. and B. are both dead, and the
Chance
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Chance that both arc dead is not the lefs, bes
caufe one of them is computed to have been dead
fome Time; but at the End of 5o Years there
is no Chance that 4. and B. arc both living, for
the even Chance is that one of them has been
dead thefe twenty Yecars; and therefore the
Chance on the Lives of 4. and B. at the End of
50 Years muft be a Chance different from and
lefs than a Chance that both are living, for the
Chance is that they are not both living: And
yet the Rule does plainly fuppofe that both are
living, or poffibly may be living ; for the Sum
436921 contains all the Chances through the
whole poffible Lives of both, and for that Year -
gives us the Chances of Vicality anfwerable. And
if we carry this Matter the fartheft it can be
carried, and admit that thercisa poffible Chance
of both being living at the End of thefe 50
Years; yet the cven or probable Chance is that
one of*them is dead, and we cannot put the
poffible Chance of both being living on the fame
Foot with the even or probable Chance that one
is dead, without fuppofing that a pofiible Chance
is as ftrong and as good as an even or a probable
onc.
* The true State of the Chances here is this;
the Chance of Mortality both of A4 and B,
through all the Years of the poflible Life of 4,
and B. on the one Side, and on the other Sile,
the Chance of Vitality of 4. and B. for {o many
Years as A and B. bave a Chance both of them
to live, and after that, the Chance of Vitality
through all the remaining poffible Years of the
Life
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Life cither of A or B. whichfoever fhall become
the Survivor. That this is a true Reprefenta=
tion of the Chances of Mortality, ¥ fuppofe
~will be admitted, becaufe ’tis agreeable to the
Direction of the Rule; and that thefe, and no
other or more than thefe, ought to be taken as
the Chances of Vitality, is evident from this Ar<
gument. No other or more Chances of Vitality
do or can belong to thofe or any other Lives,
than fuch as arife whilft thofe Lives are in Being,
or poffibly in Being, but if’ we take fuch and fo
many as the Rule directs, or any more than [
have aflign’d, we neceflarily fuppofe that 4. and
B. arc both in Being or poffibly in Being, after
the Time when we have fuppofed one or other
of them to be dead. ’Tis indeed poffible that
A. may extend his Life to §0 or to go Years;
and poffible that B. may extend his to the fame
Time, and thercfore that we may fappofe it
poflible that both-may be in' Being at the End of
50 Years v But this Suppofition, that ’tis pof-
fible that 4. and B. are both living ‘and in Being
at the End of 90 or of §o Years, is at an End
and muft ceafe when the other Suppofition takes
Place, that one of the two is dead: Or elfe we
fhall make contradiétory Suppofitions, that 4.
furvives B. and B. likewife furvives 4., and that
both are living when one is dead.

When we compute the Chances of Vitality on
the fingle Life of 4., we fuppofe it poffible that
he may live for 9o Years, or to be an 100 Years
old ; but when on a Computation made we havé
ftated that the even Chance of the Duration of

his
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his Life is equal to 41 Years, we have no farther
Regard to the firft poflible Chances on his Life:
So if we compute the Chances of Vitality on the
Lives of 4. and B. and the Survivor, from the
End of 30 Years, when 4 is fuppofed to be
dead, fuppofing he dies firft, from thence we are
to have no Confideration of the original poffible
Chances on his Life, for they are at an End;
and after they are at an End, 1 {ee no Sort of
Reafon why we fhould make any Account of
them in this Cafe, any more than we do of the
poflible Chances of Vitality on his Life remain-
ing after the Fnd of 41 Years, where we calcu-
lated the Chance of the Duration of his Life on
the Foot of a fingle Life. All that refts to be
done after this, is to compute the Chances of
Vitality on the Life of B. the Survivor as a fingle
Life, and this Computation muft be taken from
the Time of his becoming the Survivor, and be
carried on through all the Years of his poffible
remaining Life. . And that the Doctor’s Hypo-
thefis and Rule for afcertaining the Chance of
the Duration of thefe two Lives and the Survi-
vor brings to the Account of the Chances of Vi=
tality on their Lives as well all the Chances pof-
fibly remaining to arife on the Life of A4, atter
the FEnd of 30 Years, that is after the fuppofed
Death of A, as the Chances poffibly remaining
on the Life of B, fuppofed to furvive A. and the
Term of 30 Years, is cvident from hence; for
that in the firft general Account of the Chances
on both Lives are inferted all the original poflible
Chances on both Lives fingly taken, From

. " whence
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whence I colle@ and conclude ; fince in the
Number 436921 are included all the Chances
which arife on the whole Life of 4 and the '
whole Life of B., as well thofe which arife whilft
both are living, as thofe which may arife on the
Life of B. the Survivor, and thofe which are
compu‘ttd' to arife on the Life of 4. after 30
Years, that is after he is dead, or fuppofed to be
dead ; from hence Tinfer, that fuch and fo many
Chances are inferted in that Sum total more than
ought to be, as are computed to arife on the Life
of A, after he is fuppofed to be extinét and
gone. _
On this Conclufion naturally arifes this Obfer-
vation, that the Doétor’s Rule for afcertaining
the Chance of the Duration of two Lives and
the Survivor, and Mr. Moivre’s Method for cal-
culating the Value of an Annuity for two {fuch
Lives, have one and the fame Defect, grounded
on one and the fame wrong Suppofition, that
both the Nominees ate living when one is dead,
or computed to be dead.  'The Rule for afcer-
taining the Chance of Vitality {uppofes, after
the End of 30 Years, and the Expiration of one
of the Lives, that the Chance of Vitality on
both Lives ftill remains j for the original Com-
putation of thofe Chances is made on the Foot
that both of them have a Poffibility of Exiftence
for g0 Years; and the Method of valuing an
Annuity for thofe Lives does the very fame
Thing. Agreecably to this, when we compute
the Value of an Annuity for thefe two Lives and
the Survivor, the Mecthod is this. We firft take
the
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the Value of the Annuity for the Joint-Lives of
A and B., and afterwards fo much of the Value
of the Annuity on cach of the Lives fingly com-
puted as remains after we have dedudted out of
cach of them the Value of the Annuity for the
Joint-Lives: We put together thefe three Values,
the Value of the Joint-Lives once taken, and
fuch Part of the Value on each of the Lives fingly
computed as remains after fuch Deduétion of
the Valuc of the Annuity for the Joint-Lives,
and the Sum total is the Value of this Annuity
for the two Lives and the Survivor. Juft in the
fame Manner, where we compute the Chances
of Vitality on thefe two Lives and the Survivor,
we carry to Account firft the Chances of Vita-
lity which have arifen during the Lives of both
of them, and afterwards when onc is fuppofed
to be dead, or ought to be fuppofed dead, we
add to fuch Account fuch and fo many of the
original poffible Chances on both thefe Lives as
remain after deduéting the Chances arifen during
the Joint-Lives; or, which is the fame Thing,
fo many of thofe firft Chances as have not arifen
during the Joint-Lives, and are not alrcady
brought té Account.

_Since I have not {een Mr. Moivre's Treatife on
this Subjeét, it may feem a Prefumption in me to
" f{urmife what it is he there demonftrates,  or un-
dertakes to demonftrate; but I apprehend he
only attempts to prove, and it fhould feem {nfli-
¢ient for his Purpofe to prove, that his Mcthod
for calcalating the Value of Annuities for two or
‘more Lives was confonant to Dr. Halley's Hy=
' o W pothelis
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pothefis for afcertaining the Chances of the Du-
ration of fuch Lives; and I very much queftion,
the Reafons of which we fhall fee hercafter,
whether he has proved even {o much as this.
However, whether he has or has not demon-
ftrated it, I think, from what I have offer’d, it
is evident and certain, that the Method of one
is, in fome Inftances at leaft, confonant to the
Hypothefis of the other : The neceflary and un-
avoidable Confequence of which is; fince the
Hypothefis itfelf is falfe, that thofe very De-
monftrations which were brought to ftablifh the
Method do themfelves deftroy it.

I am very fenfible that Dr. Halley endcavours
to explain and fupport this Hypothefis by a
mathematical Scheme, as well as by Numbers
and Figures ; but his Attempt this Way is as
fruitlefs and ineffeGtual as in the other, fince both
are grounded on wrong Suppofitions, and on
fomething which in Fact is not true, nor can
poffibly ever happen; which, perhaps, will be
feen more plainly on a Scheme than in Numbers:

D.| C. 2 i
| * f

T Q
NI, N€. 1L d_l._...... &
B. A. b, e. b a.

In the Scheme N€. 1. we will fuppofe the Linc
A. B. to reprefent the Chances of Vitality on
the Life of 4. aged ten Years, and the Linc

A. C, the Chances of Vitality on the Life of B.
of
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of the fame Age; and the Line 4. b, in the
Scheme N9. 11 to reprefent the Chances of Mor-
tality on the Life of 4., and the Line 4. 7. the
Chances of Mortality on the Life of B. If Fn-
quiry is made, what is the Chance of Vitality
for the firft Year of the Life of 4. and of B.,
cach fingly and feparately taken; if we fuppofe
the Lines 4. 4. and a. ¢. to reprefent the Chances
of Mortality for the firft Year of thele two
Lives refpeétively ; the Anfwer will be, A. B.
minus @ b. is the Chance on the Lifc of 4. and
A. C. minus a. c. the Chance on the Life of B.
If we would be inform’d in what Time the even
Chance is that 4. may die, we compute whatare
the Number of Perfons of his Age dying, or
the Chances of Mortality arifing, in each Year
of his Life, beginning at the Age ten, and of
the Line 4. b. we take in cach Year a-Part in
Proportion to fuch Chances, ’till we come to
that Year in which the Line by fuch Takings
becomes of half the Length of the Line A. B.3
that is when the Nlumber of Perfons of his Age
living and the Number of thofe dead, that is
the Chances of Vitality and Mortality, are even;
and that is the Year to which ’tis an cven Chance
that 4. will live, and not beyond it.

If we carry our Enquiries to the Lives of 4.
and B., and the Survivor of them, and would
know what are the Chances that both are, or
one of them is, living at the End of a given
Number of Years; and what is the Year in
which the even Chance is that both are dead ;
we proceed thus, according to the Doétor’s Rule.

X 3 The
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The Line A. B. reprefents the Chances of ' the
Life of 4., and A. C. reprefents the Chances of
the Life of B.2 A.B. 1+ B.C. produces the
Squarc A. B. C. D., and this Square reprefents
the Chances of Vitality on both their Lives. The
Lines a. b. and 4. i. reprefent the Chances of
Mortality on the Lives of 4 and B. refpective=
ly; and if we fuppofe, as we did before, that
the Lines a. 4. and 4. ¢. reprefent the Chances of
Mortality for the firft Year of cach of their Lives,
then 4. b. 4~ 4.¢. will give us theSquare 4 b.¢. 4.5
and that Square reprefents the Chances of Mor=
tality on both their Lives for fuch firft Year, I
mecan the Chances that both are dead : And con-
fequently A, B. C. D. — a. 2. ¢. 4. is the Chance
that both are, or one of them is, living at the
End of one Year. To fix the Year in which
’tis an even Chance that both are dead, we com-
pute what are the Chances of Mortality arifing
in each Year of the Lifc of 4. beginning at the
Age of ten, and of the Linc 4. b., we takefuch
a Part as bears Proportion to the Chances of
Mortality arifing in cach Year refpectively, and
the fame we do on the Life of B, and take a
like proportionable Part of the Line 4.7.; and
this we repeat ’till we come to the Year in which
the Parts of the two Lines fo taken, being mul-
tiplied one into the other, produce a Square
which is half the Magnitude of the Square A, B.
C. D, and that is the Year in which ’tis an even
Chance that 4. and B. arc both dead. Now if
we fuppofe the Lines A. B. and A. C. to be in
Length each of them 661 Inches, which 661 is

‘ | the
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the Namber of Perfons living of the Age of A
and B., and of the Chances of Vitality on cach
of their Livesy 661+ 661 produces 436921,
and the Square of the two Lines will be A. B.
C. D. It we fuppofe the Line 4. ¢. ‘to-be the
Parts of the Line a. b. which arc taken (fuppofe
in §5 Years) as the Line of Mortality on the
Life of 4, and theLine 4. f. to be the Parts of
the Line a. i, which are taken as the Line of
Moreality on the Life of B. (fuppofe for the
fame Time,) and that thofe Lines are in Length
each 469 Inches; 469 -|- 469 produces 210061,
and the Square of the two Lines will be a. e. f. g
The Sum 219961 is a Moiety of 436921, and
{fomething over, and the Square 4. ¢. f. g is half
the Magnitude of the Square A.B.C. D. and
fomething more : But 55 Y cars, or near it, muft
pafs before we have fo many Chances of Morta=
lity arife on the Life of A., and fo maoy on the
Life of B., as fhall amount to 469 Chances on
cach, and before we take fo many Parts of the
Line a. b. and fo many Parts of the Line a.4. a8
fhall be equal to 469 Inches on each: And there-
fore 55 Years muft pafs before we fhall have the
Number 219961, and the Square 4. ¢ f. 25
therefore §5 Years maft pafs before ’tis an even
Chance that 4. and B. are both dead.

This is the Do&or’s Reprefentation of this
Matter, as to the Senfe and Subftance of it, tho’
poffibly not in his E.xpreffions, his Treatifc not
being now before me 3 but is framed, I fay, on
a Sappofition which ought not, and cannot, in
this Cafe, be made. If we examine and ftate

X 4 what
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what thefe three Squares A, B. C. D, . 4. . d.
and 4. e. f. g., are compounded of, we fhall fee
with Certainty what each of them contains. The
Square A. B, C. D. is made by multiplying the
Line A. B. by the Line A. C.; the Line A, B,
contains all the poflible Chances of Vitality on
the whole Life of 4., that is for 90 Years; and
the Line A. C. all the like Chances on the Life
of B., and for the fame Term : Therefore the
Square A. B. C. D. contains all the poffible
Chances of Vitality on both their Lives for a
Term of go Years. The Square 4. b.¢. d. is
made by multiplying the Line 4. 2. by the Line
@. ¢.; the Line 4. b. contains the Chances of
Mortality arifing on the Life of 4. in the firft
Year, and the Line 4. ¢. the like Chances on the
Life of B. and for the fame Time; thercfore
the Square 4. 2. ¢. 4. contains the Chances of
Mortality on both their Lives for fuch firft Year.
The Square 4. e. f. g. is madc by multiplying
the Linc a. ¢, by the Line a. f.; the Linc a. e.
contains the Chances of Mortality arifing on the
Life of 4.1in 55 Years Time, and the Line a. f;
the like Chances on the Life of B, for the fame
Time: Therefore the Square 4. e. f. g. contains
all the Chances of Mortality on both thefe Lives
for a Termof 55 Years. The Hypothefis then
aflerts, that as the Square A,B.C.D. istoa
fmaller Square, made by multiplying fuch Part
of the Line 4. b. by fuch Part of the Line 4. 7.
as anfwers to the Chances of Mortality arifing
in any given Year, {o are the Chances of Vitality
to the Chances of Mortality on thefe Lives for
that
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that Year ; or, which is the fame Thing, if we
deduct in any Year the fmaller Square belonging
to that Year out of the greater Square, that the
Square or Area fo left reprefents the Chances of
Vitality on thefe Lives for that Year: For In-
ftance ; as A. B, C. D.is to 4. e. f. £., the Square
anfwering to the 55th Year on thefe two Lives,
{o are the Chances of Vitality to the Chances of
Mortality on thofe Lives for that Xcars <O
A.B.C. D. — 4. ¢. f- g 1s the Chances of Vi-
tality for fuch 55th Year on thofe two Lives*
And therefore A.B. C. D. — a. e. f. g, or
the Area left, being in Magnitude rather lefs
than the Square 4. e. /. g, ’tis lcfs than an cven
Chance that cither of them are living at the End
of 55 Years.

I affirm then, firft, that an Annuitant who has
an Intereft in the Lives of 4. B. and the Survivor,
has not a Chance to gain the Whole of the greater
Squarc A. B.C. D. in cach Year for a Term of
55 Years; much lefs for a Term of 9o Years:
And, fecondly, that on the other Side he has 2
Chance to lofe the fmalleft Square, wiz. a. b, ¢. duy
in the firt Year of the Lives of 4. and B., and
in every fubfequent Year a larger Square in Pro-
portion to the Chances of Mortality arifing in
cach Year *till the 55th Year; and in that Year
he will have a Chance to lofe the Square a.e. f. g.-
Therefore a Deduéion of the fmaller Square of
cach Ycar out of the greater Square for the
Term of §5 Years, will not leave to the Annui-
tant for each Year for §5 Years fuch a Squarc as
he has a Chance to; confequently, a Dedution

ol
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of the fmaller Square a.e. f. g., which is the
Square of Mortality for the 55th Year, out of
the greater Square A. B. C. D.; will not lcave to
the Annuitant fuch a Square or Area as he hasa
Chance to for fuch 55th Year.

The Conclufion here is a neceflary Confequence
of the Premifes 5 the fecond Pofition is fuppofed
in the Hypothefis, and if not fo, is apparent
from hence; for that the Squares of Mortality
to be deduéted in each Year contain the Chances
of Mortality arifing in each Year on the two
Lives, neither more nor lefs j and the firft Pofi-
tion I have alrecady proved under the former
Head, ‘and here fhall add only thus much far-
ther to confirm it.

If we admit, that for the firft and every other
Year of the Life of 4. and B. for 30 Years, or
during the Joint-Lives of 4.and B., a Dedu&tion
of the fmaller Square, the Square of Mortality,
out of the greater Square, may leave to the An-
nuitant a proper Square for fuch Year ; the Rea-
{fon of that is, becanfe during thofe Years the
Annuitant may: have a Chance to the greater
Square ; and this Chance he may have, becaufe
A. and B. arc fuppofed on an even Chance both
to live {o long ; but when that Reafon ceafes,
and the Annuitant has not a Chance that both
are living, which after the End of 30 Years he
has not, from that Time he has not a Chance to
the greater Square A. B. C. D From that
Time, I fay, fuch Annuitant has not a Chance
that both are living, becaufe it contradiéts the

former Suppefition, that on the even and pro-
bable
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bable Chance one or other of them is dead:
And if we fhould admit that there is a poflible
Chance, tho’ not a probable ene, that both may
live to be an 100 Years old, fuch Admiffion muft
be grounded on this; that becaufé when we con-
fider cach Life fingly and feparately we fappoie
it poflible that 4. may live fo long, and poflible
that B. may live fo longj therefore, when we
take the ‘Lives of 4. and B, jointly we may fup-
pofe that both of them may poffibly live to that
‘Age. Now I will not fay that tis in Nature
abfolutely impoffiblz that both fhould live to fuch
an Age ; butif’ this Way of Reafoning is right
in the Cafe of two Lives, by the fame Rule we
may proceed to three or any other Number of
Lives in infinitam y for where the Poflibility ends,
or the Impofiibility is to begin, cannot be fix'd:
And if any one can make fuch extravagant Sup-
pofitions, and will make Account of Chances
arifing on fuch remote and imaginary Poffibilities,
he muft go on as far as he pleafes, but 1 defire
to leave him. ‘In Truth, this Hypothefis for
calculating the Chance of Survivance on two or
more given Lives does really fuppofe that all
the Lives conjunily taken, whatever the Num-
ber of them may be, may poffibly live to the
Extremity of Age, that is toan 100 Years old;
and in the Cafc of three Lives does in Fact take
it for granted that all of them poffibly may live
to that Age, and on that Foot makes a Compu-
tation of the Chance of Survivance of one of
them: But there I can precifely and determi-
nately fix the very: Chances of Vitality which

on
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on this groundlefs Suppofition are allotted, but
do not belong to thofe Lives, or any of them
as thall be made appear in its proper Place.

But T confefs T don’t fee why any Regard
fhould be bhad to the Squares of the one Sort or
the other, after the End of the 30 Years, when
onc of the Lives is extinét, or fuppofed to be ex-
tinct; on the contrary, I fee very good Reafon
why no Regard fhould be had to either of them,
and {o will every Man who fees the abfurd Con-
fequences of continuing them to any longer
Period. From that Time, one of the Lives,
fuppofe 4., and onc of the Lines, viz, 4. B.
is cut fhort; fo that there is now no Chance
left on the Life of 4, norany Line 4 B. now
in Being, whereby to frame a Square 5 and it is
therefore very abfurd to carry on the Calculations
toa 'T'ime, beyond which 4 is not living, and
the Line not exifting. On the other fide, when
A. is dead and gone, no Chances of Mortality
can in ftriétnefs arife on the Life of 4, for none
can happen de futuro; and with Regard to the
Line 4. b., the Line of Mortality on his Life, if
we take any Parts of it for the Chances of Mor-
tality, we muft now make a Taking once for all
and take all, for 4. by his Death has filled up
the Meafure of his Life and his Line. And if
after the fuppofed Death of 4, we might con-
tinue our Computations on the fame Foot as if
4. were living as well as B, and with Regard to
the Line 4. B. and 4, C. might take the Square
of them as the Chances of Vitality on them both,
as ftill fubfifting, which is greatly abfurd ; what

muft
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muft we doe with Regard to the Lines 4. b. and
4. i. the Lines of Mortality; muft we go on to
take a Part of each of them, and put fuch Part
on the fame Foot likewife, and continue the
Squares of them too? moft certainly we muft;
for if we fuppofe 4. and B. both to be living,
we do eo ipfo fuppofe neither of them to be dead;
and yet, though we do not fuppofe 4. to be al-
ready dead, fure enough we may fuppofe he will
die, and the Chance of his dying may proceed
pari Paffis, with the Chance of B/'s dying; and
then, if we go on in cvery Year fubfequent to:
the 3oth, to take a Part of the Line @. 4. in the
fame Proportion, as we do of the Line 4. 7, and
from thefe Parts fo taken, we form a Squarc
for the Chance of Mortality for that Year, and
.f we carry on this Procefs till the Square fo to
be formed, is of half the Magnitude of the
greater Square, which will not be the Cafe till
25 Years after the End of 30 Years, ortill 35
Years from the Beginning of our Computation:
If we proceed thus, and the Hypothefis does
manifeftly fo intend and fo praétife, we certainly
and evidently fuppofe fomething, which in Fact,
is not true, or can ever be fuppofed ; for then
we fuppofe that neither 4. nor B. is dead till the
End of 55 Years, and eo ip/o we fuppofe that
both are living at and to the Time, to which we
have computed that onc of them only is living.
And fince we have fuppofed 4. and B. to be of
the fame Age, and poffibly born of a Day, let
us even fuppofe too, as they fay is fometimes
the
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the. Cafe of Twins, that they both die of a
Day. ) @i 3
I Confideration be had of this Square of
Vitality, that is the Square A. B. C. D, after
the Expiration of the 30 Years -and the Death
of 4., fuppofing him to die firft, another abfurd
Confequence following from thence, and which
makes the ftrongeft againft it, s this; that the
Original poffible Chances on the Life of 4., will
be brought to Account twice, once during the
continpance of the faid Term, and again after it
is ended. That they are brought to Account
after the Term of 30 Years is ended, is obvious
from hence; for that in the Square A. B. C. D.
arc contained, all the poffible Chances arifing on
the Life of 4 as well as of B., not only for the
Term of 30, but of 9o Years. And that thefe
fame Original Chances which poflibly may arife
on the Life of A after the End of 30 Years,
arc all brought to Account during the Term of
the 30 Years, is proved from hence ; for that
in computing what is the probable Chance of the
Continuance of both Lives as Joint-Lives, we.
have taken into Confideration all the poffible
Chances of both Lives through  their whole:
Lives, and for a Term of go Years, and confe=
quently all the poffible Chances arifing after, as
well as thofe arifing in the Term of 30 Years;.
and on comparing the Number of them with the
Number of Chances of Mortality, arifing in the
fame Time we have colleéted, that in 30 Years
Time the Number will be equal, and' confe-
quently the even Chance is, that both of them
may
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may live for 30 Years, and one only beyond that
Time. As in afcertaining the Chance of the
Duaration of the fingle Life of 4., we take all
the Chances through his whole Life, to the Fx-
tremity of old Age, in which are included all
the poffible Chances arifing after the End (fuppofc
of 41 Years) as well as thofe which arife during
that Time ; in the fame manner on the Joint-
Lives of 4. and B., and on comparing the
Chance when one or other will die, we take into
our Account all the Chances through their whole
pofiible Lives, and to the Extremity of the Age
of both, and therein arc included all the pot-
fible Chances arifing after the End (fuppofe of
30 Years) as well as thofe which have arifen
during that Time: And from thence, we collect
and ftate the even or probable Chance on the
Life of 4., to beca Term of 41 Years, and on
A. and B. as Joint-Lives, to be a Term of 30
Years: Therefore the Original poffible Chances
on the Life of 4., are here twice brought to
Account.

From hence and upon the Whole : Since the
Square of A. B.C. D, contains all the poffible
Chances of Vitality through the whole Lives
both of 4. and B. that is, for go Years; and the
Hypothefis directs us to take this Square, de-
ducting thereout the Square of the Chances of
Mortality, for a Term beyond 30 Years, to a
Term of 55 Years, and in fo doing, fuppofes
this Square and confequently the poffible Chances
of both Lives, which compofe fach Squarc to
have an Exiftence after the End of 30 Ycats

and
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and to §5 Years, and affirms that Square, de-
dulting as aforefaid, taken for a Term of §5
Years, is the Chance of Vitality for the Lives of
4. and B. and the Survivor; And fince, after
the End of 30 Years, when 4. is fuppofed to be
dead, this Square is determined or can be no
longer continued ; and fince all the poflible
Chances on the Life of 4. through his whole
Life, are brought to Account during the Term
of 30 Years: From hence I infer that the Rule,
in computing the Chances of Vitality for thefc
two Lives and. the Survivor, brings to the Ac-
_count fo many more Chances than belong to thofe
Lives, as arc fuppofed, after the Expiration of
30 Years, and onc of the Lives, to arifc on that
cne Life fo determined.

As this is the Cafe on Dr. Halley’s Hypothelis,
for afcertaining the Chances of the Duration of
two Lives and the Survivor, and on Mr. Moivre’s
Method for adjufting the Value of an Annuity
for two fuch Lives, which is founded upon,
and is purfuant to the Hypothefis ; the fame we
fhall find it to be, where the Rule is applied to
Particulars, as in Mr. Richards’s 'Tables, and
that they all agree in onc and the fame Defeét.

That Defeé which I mean here, and which.1
fay is agrecable to, and proceeds from, the Rule,
is this; that thefe Tables make the Life of the
Survivor of two Lives, after he becomes the
Sutvivor, to be equal to a longer Term than
they make the fame Life to be equal to, when
the Intereft on the two Lives firft commenced,
and even afier fuch Survivor is advanced in Age,

| fome
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fome feventeen or cighteen Years, We will here
make Ufe of the fame Lives of 4. and B. as
before, and inftead of 4/ per Cent. which we
ufed before, here we will compute after the
Rate of 81 per Cent.; becanfe the Defect is moft
vifible and apparent at that Rate of Intereft,
though at all Rates it continues in fome Meafure.
The Value of an Annuity for thofe two Lives and
the Survivor, is 12-02, whichis equalto a2 Term
of 43-3-00 3 the Value of an Annuity for thofe
two Lives as Joint-Lives, is 9-32, which 1s
equal to a Term of 17-3-00 therefore to make
the Term in the two Lives and the Survivor to
be equal to 43-3-00 in the whole, we muft com-
pute the Life of the Survivor to be equal to 2
Term of 26-0-00; for no lefs Term will make
17-3-00, the Term for the Joint-Lives, to be
in the whole 43-3-00. But the Value of an An=
nuity for the Life cither of 4. or B. fingly taken,
and taken when they are 12 Years old, isno
more than 10-6%7, which is equal only toa 'Term
of 25 Years; and the Survivor, at the ‘T'ime he
becomes fuch, is advanced in Age near 18 Ycars,
and is near 30 Years old; and therefore his Life
fhould then be equal to a Term fhorter, and it
is impoffible it fiould be equal to a Term longer,
than it was at firt. This Error is fo apparent
and fo grofs, that nothing to be fure candefend ;
and ifthe Tablein this Inftance is rightly conftruct-
ed according to the Rule, as upon Experiment I
find it is,and ifthisValueis the neceflary Produce of
theRule as moftcertainlyitis,theRule, has thefame

Fault, agd is as indefenfible as the Produce of it-
b 4 If
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If we carry our Inquiries a little farther, and
examine how it comes to pafs, that the Term in
the Annuity for the Joint=Lives is fo fhort, and
the Term in the Annuity for two Lives and
the Survivor is fo very long, we fhall difcover
what makes this Variance, and that the Defeét
in the Rule is the fame, and no other than that
which T have afligned. I have before taken
Notice, that if in our Computation we make
Ufe of 44 per Cent. as our Intereft, then the
Term in the Annuity for the two Joint-Lives is
equal to 18-3-00, and if’ 8/ per Cent., then the
Term will be equal to 17-3-00, according to
Mr. Richards's Way of ftating the Value of fuch
Anpnuities, And I have aflferted, and it will be
admitted, that ncither 17-3-00, nor 18-3-00,
are the Terms of the Duration of thefe two
Joint-Lives 3 but that the even Chance is, where
we compute by the Brefaw Table, which makes
cach of the Lives fingly taken cqual toa Term
of 41 Years, that then both Lives will continue
in Being fora Term of 30 Years or thereabouts:
"T'he Chance then of the Duration of both thefe
Lives, being eqnal to a Term of 30 Years; if
we inquire why the Chance of the Duration of
the Annuity for thofe Joint-Lives, is a Term
io much fhorter as to be equal only to 18-3-co
at one Rate of Intereft, and at another Rate,
no- more than 17-3-00; the Reafon is obvious,
T'o compute the Value of Annuitics cither on a
fingle or on two or more Joint-Lives, the Rule
direéts that in each Year of Life, the Value cor-
refponding to the Chances of Mortality arifing
' in
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in fuch Year, be deduéted out of the Value of
the Chances of Vitality, and fo for every Year
of poffible Life; and by that Mean the Term to
which the Duration of the Life is equal, and the
Term to which the Value of the Annuity is
equal, cannot co-infide; but the T'erm in the An-
nuity is fhorter than the Term in the Life. I
thall not here difpute the Juftice of the Rule,
which makes the Term to which a given Life or
Lives is equal to be one, and the Term to which
the Value of an Annuity which depends on thofe
Lives is equal to be another, but Juft or not Juft,
{fo the Fact is. Accordingly, in Dr. Halley’s
Table for the Value of Annuities on a fingle
Life, we fece the Value of an Annuity on the
Life of a Perfon of ten Years of Age, isequal
to a T'erm only of 28 Years and a little over;
and yet in his Way of computing the Chance of
Vitality of fuch a Perfon, by the Breflaw Table,
and the Way is undoubtedly a right one, the
even Chance is, that he lives for 41 Years and
above. The fame, as we have feen, is the
Cafe on Mr, Rickards’s Table for the Value of
Annuities on a fingle Life, and at all Rates of
Intereft; and {0 it is on his Tablcs for Annui-
ties on Joint-Lives.

The Difficulty then which arifes here, 2ni
wants to be accounted for, is this; fince in An-
nuitics for a fingle Life and two Joint-Lives,
the T'érm in the Aanuitiy is much fhorter than
the Term in the Life or Lives, what it is that
gives occafion that in Annuitics for two Lives
and the Sarvivor, the Term in the Aonuitics is

Y 2 in
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in fome Inftances longer than the Term in the
Lives ; at leaft in the Cafe of the Life furviving,
the Annuity; for that Life is computed to laft
longer than the Life on which it depends.  The
Account that muft be given of this Matter is,
for fince the Operator has performed his Part in
Mode and Figure, no other Account can be
given buc this; either that the Hypothelis in
Calculating the Chances of Vitality on two Lives
and the Survivor, or the Method in fettling the
Value of Annuities for thofe two Lives, have
inferted more Chances of Vitality, or more or
greater Values than do belong to fuch Lives; or
rather, that both of them are refpectively guilty
of the Error,

To fettle the Value of an Annuity for the
Lite of 4. and B. and the Survivor, Mr. Morvre
dire&s us to take the Valuc of the Annuity for
their Joint-Lives once, and afterwards and be-
fides, that fo much of the Value of the Annuity
for the Life of 4. fingly taken, and wholly taken,
as remains after deduéting thereout the Value of
the Joint-Lives, and to doc the fame on the
Life of B., and to ftate all thofe three Values
put together, as the Value of the Annuity for
thofe two Lives and the Survivor: And do not
we, in this, fuppofc that the Annuity continuces
on the Life of 4., and continues likewife on the
Life of B., after the Time when the Intereft in
the Joint-Lives is determined, and when one of
the Lives on which the continuing Annuity de-
pends is extinét? To compute the Chance of

the Duration of thefe two Lives and the Survi=-
VOI,
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vor, Dr. Halley dircs us to take all the Chances
of Vitality on the Life of 4, for his whole poffi-
ble Life, that is for go Years, and the famc on
the Life of B., which are found by Multiplying
the onc by the other, to deduct thercout the
Chances of Mortality, which arife on the Life
both of 4. and of B, for a certain limited
Time ; and to look upon the Chances remaining,
as the Chances of the Duration of thofe Lives,
or the Survivor of them, for fuch limited Time:
And do not we here, in the firft Inftant, and in
every Year, through which we carry our Com=
putation, ncceflarily {uppofe that 4. and B., arc
both then living or poffibly living; for the
original Sum out of which we make our Deduc-~
don, is the fame through all the Years of the
Computation; and when we compute the Chance
of the Duration of thofe two Lives and the Sur-
vivor, do not we continue this Computation for
§5 Years, when the cven Chance is, that one or
other of them is dead in 30 Years, and his
Chances all extinét? moft certainly, and molt
evidently this is the Cafc, both on the Hypothe-
Gs and on the Method, and there I reft the
Matter, leaving it to the Authors to make them
good.

Upon looking into Dr. Halley's Scheme for
the Chance of Survivance of two or more Lives,
I find I have not reprelented it in the fame
Manner and Expreffions, which he has done;
but I fec no Reafon to retract what I have ad-
vanced, being almoft confident that the Dodor,
on a Revifal of his own Reprefentation, wilt

[ s admit
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admit that I have reprefented the Matter, in the
Manner in which he thould have done, though
not in the Manner in which he has done. In the
Cafe ftated by me, which is on two Lives of
cqual Age, the Number of Chances of one Life,
multiplied by the Number of Chances on the
other Life, produces a Square Number; and
a Line reprefenting the Number of Chances
on one Lite, multiplied by a Line reprefenting
the Number of Chances on the other Life, pro-
duces a Square : And the Number produced by
{uch Multiplication of the Figures, is the Num-
ber of Chances on both Lives, and the Square
produced ' by the Multiplication of the two
Lines, is a Square anfwering to the Chances on
both Lives. Upon the Cafc ftated by the
Dogtory, which is on two Lives of unequal Age,
the Number of Chances on one Life, multiplied
by the Number of Chances on the other Life,
produces the Number 298900, which may be
called a Parallelogram Number ; and a Line re-
prefenting the Number of Chances on one Life,
multiplied by a Line reprefenting the Number
of Chances on the other Life, produces an Area,
which is a Parallellogram.

To make my Reafoning on the Dodor’s
Scheme more intelligible, I have here inferted it

D. B G
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The Dodor in the fubfequent Part of his Re-
prefentation, fubftitutes N# in the Room of; and
as equal to the Number 2986003 and f{uppofes
the Line A B to reprefent the Number of
Chances on one Life, and the Line A. C, to re-
prefent the Number of Chances on the other
Life, and that thofe two Lines multiplied one
into the other, will produce the Parallelogram
A. B. C. D, and that A, B. C. D. will be N n,
or the Produ@ of the two Numbers reprefenting
the Number of Perfons of the two Ages given.
Agreably to this; the Inquiry he makes being,
what are the Chances that both are dead in 8
Years, he multiplics the Number of Perfons of
one Age, dead in cight Years Time, by the
Number of Perfons of the other Age, dead in
the fame Time, and the Produce is 3650; and
here, as before, in the Room of the Number
3650, he fubftitutes Y y as cqual to that Num-
ber. He goes on and fuppofes the Line C. E.
to reprefent the Number of Perfons of one Age,
dead in cight Years, and the Linc C. F. to re-
prefent the Number of Perfons of the other Age,
dead in the fame Time: And I add, though he
has omitted it, that thefe two Lines multiplied
one into the other, produce the Area C.E.F.G.
Thus far the Dodor’s Reprefentation is undoubt-
edly right; but the Part which follows, is un=
doubtedly wrong, and wrong for that very Reca-
fon, becaufe the firft Part is right, and itis im=
poflible both fhould be right. Where he fays,
that the Re@angle F. E. is the Product of the
deceafed, or Yy an equal Number of both dead;

Y 4 he



[ 344 ]

he is miftaken: For Y y is not the fame or equal
to the Rectangle F. E., but to the whole fmaller
Area C, E. F, G.; for Yy reprefents the Num-
ber 3650, and that Number is made up by
multiplying the Number of Perfons of one Age
dead, by the Number of Perfons dead of the
other Age, in cight Years; whereas F. E. is no
more than a meer fingle Line put into fuch a
Pofition, as to form a Retangle, and can repre=
fent only the Number of Perfons of ore Age
dead in cight Years, added to the Number of
Perfons of the other Age, dead in the fame
Time. And whereas he fays, that as the whole
Rectangle A D or N n is to the Gnomon F A
BDEGorNn—Yy, fois the whole Num-
ber of Perfons or Chances, to the Number of
Chances, that one of the two Perfons is living 3
this again is certainly wrong: For Nn is not
the fame, or equal to the Retangle A D, but
to the whole Parallelogram A B C D, and he
himfelf fo ftates it; and, as before obferved,
Yy is not the fame or equal to the Redtangle
E F, but to the whole Arca CE F G. But the
worit Part of the Reprefentation is in this Part,
vz that the Gnomon F A B D E G is intend-
cd to be, and manifeftly is an Area, and the
Rectangle A D is no other than a meer Line, or
two Lines joined, formed in fuch a Manner as
to create a right Angle; and we can make no
Comparifcn, or frame an Idea of any Proportion
between a meer Line and an Area, whether a
Square or a Parallelogram, In the next Sentence
he pepeats the fame Miftake, wheh he fays; as

: the
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the Redtangle A D or Nn is to (the Reétangle)
FE or Yy, fo are all the Chances, to the
Chances that both are dead.

Now, I apprehend, that in all thefe Places,
and in fome others in the fame Paragraph, we
fhould read rectangular Parallelograms, inftead
of Reétangles; and if we read {o, then our Re-
prefentations of this Matter will agree, faving.
only, - that his Inftance is of Lives of uncqual
Age, and the Lines multiplied muft produce Pa-
rallelograms,and minc is of Lives ot equal Age,and
the Lines muft produce Squares. And that we
ought fo to read, is paftall doubt, by his Reprefen-
tation of the Cafe on three Lives, There he makes
all his Products Parallelopipedes, as wellthe feveral
Chances of Survivorfhip, as the Chances of fome be-
ing living, and all being dead : Now we cannotbya
fingle Multiplication, of the Lines of a Rectangle,
immediately torm any Solid, but of neceflity we
muft make an intermediate Operation, and fir{t by
a Multiplication form an Arca, and a Multiplica=
tion afterwards, will in this Cafe produce a Paral-
lelopipede 3 but here, unlefs the intermediate Chan-
ccs on two Lives are fuppoled to be Area’s, we
form Solids from meer re&angular Lines.  For
this Reafon on the Cale ot two Lives, and be-
caufe the whole Number of Chances is in the
firft Inftant calt’d, and rightly call’d, a Paralle-
logram, [ conclude that the feveral Chances on
thofe Lives, fhould all have been called rectangu-
lar Parallelograms, and not merely Reétangles.

‘However, be the Reprefentation right or
wrong, 1 have afferted, and do infift on it, that

this Rule, whether it be confider’d in the Shape
of
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of Numbers or of Lines, doesnot give us the
true Chances of the Duration of two Lives and
the Survivor, for that the Proportion is not as
the whole Number of Chances is to the Chances
of both being dead, or as the Area of the whole
Square or of the whole Parallelogram is to the
Gnomon of the Square or of the Parallelogram,
or as the greater Square or as the greater Pa-
rallelogram is in Magnitude when the lefs Square
or lefs Parallelogram is deducted thereout. I
have already given my Reafons for this Afferti-
on, and thall not repeat them, but crave Leave
to add here a Proof fomething of a different
Kind, to confirm it.

I obferve, that the Method here prefcribed by
the Doétor for computing the Chance of the
Duration of two or more Lives differs from that
made Ufe of on the Breflaw Table; for I have
made a Calculation of the Chance of the Dura-
tion of the Lives of two, of three, and of four
Perfons, all fuppofed to be of the Age of ten
Years, to difcover to what Age the even Chance
is that one of the two, one of the three, and
one of the four, refpeétively may live, or with-
in what T'ime the even Chance is that all will be
dead. On{uch Computation it appears that of
the two Perfons one or other of them has a
Chance to live for 55 Years or near it; one or
other of the three for 61 Years or near it; and
one or other of the four for 6§ Years; that is,
one or other of them may live to be of the re-
fpeftive Age of 65, 71, and 75. But if we make
Ufe of the Breflaw Table as a Rule to adjuft

- thefe
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thefe Chances on thefe feveral Lives, the even
Chance will be that one or other of the two may
live for 52 Years, onc or other of the three for
58 Years, and one or other of the four for 61
Years; that is, one or other of them may live
to the refpe@ive Ages of 62, 68, and 71. The
neceflary and obvious Inference from hence is,
that the one or the other of thefe Mecthods for
adjufting fuch Chances cannot be right. |
If we compute, by the fame Breflaw Table,
how many Perfons of the Age of ten Years live
to 65, 71, and 75, which are the feveral Ages
to which the Survivor of thefe Perfons refpec-
tively may live according to the Do&or’s Me-
thod of calculating the Chances of Survivance,
which we are now confidering, it appears there
are 192 live to 65, 132 live to 71, and 88 to
The Number of Perfons living of the Age
of ten being 6615 if we divide that Number
feverally by 192, by 132, and by 88, the feve-
ral Quotients will be 3 %, 5, and 7 +; that is,
of 661 Perfons of the Age of ten Yecars one
only in 34 lives to 65, one in § lives to 71, and
one in % % to%§: Therefore 2 ¢ in 3 3 dicin
55 Years, 4in §in 61 Years, and 6 in 7 3 in
65 Ycars, ;
My Way of reafoning and computing on the
Breflaw Table is this. Two Perfons in three of
a given Age die within fuch a Time, three Per-
{ons in four within fuch a Time, 99 in an 100
within fuch a Time ; or, on the Reverfe, onc
Perfon only in three of a given Age lives to fuch
a Time, onc only in four to fuch a Time, 2nd
one
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one only in an 100 to fuch a Time ; therefore
if a Perfon would have an Annuity on Lives
adequate to fuch Terms refpeétively, he muft
have fuch and fuch and fo many Lives. And
this is the very Mecthod which Dr. Halley pre-
{cribes, for adjofting the Chance of the Duration
of a fingle Life, when the Bre¢aw T'able is
Rmadc Ufe of;; @iz, one Perfon in two of a given
Age, dies within fuch a Time, or, on the Re-
wverle, one only in two lives to fuch a Time; or
of a greater Number of Perfons, one Moicty
Jives to fuch a Time, and the other Moiety dies
within the Time ; therefore the even Chance is,
that a fingle Perfon of the given Age, may live
to fuch Time; and not beyond that Time.

If we apply this to the prefent fuppofed Per-
fons of ten Years Age; two in three die in 52
Years, three in four dic in §8 Years, and four
in five in 61 Years; and therefore, if a Perfon
would bhave an Annuity on Lives adequate to
fuch Terms; for the one he muft have two Lives,
for the other three Lives, and for the third four
Lives, all of ten Years Age: Butif he expects
an Annuity for the feveral Terms of 53, 61, and
65 Years, which are the Terms refpectively, to
which two Lives, three Lives, and four Lives,
are cqual, in the Docétor's Method of
calculating the Chance of the Duration of
two or more Lives, now under Confideration;
in the one Cale, he muft have two Lives and an
half, in the fecond four Lives, and in the laft fix
Livesand a half, otherwife he will not have an
even Chance, that his Annuities will continue

for
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{or the feveral Terms intended; for that any
Number of Lives lefs than thefe, will not leave
the Annuitant an even Chance, that any onc of
his Nominzees fhall furvive, to the End of the re-
{pective Terms.

That this Way of computing the Chances of
Survivance on the Breflaw Table, is aright onc,
G far as the Table itfelf is a juft one, I make no
doubt: But I think the Computation here made,
is a ftrong Indication that this Table 1s not a
juft one, or at leaft that it will not fuit any
other Place, if poffibly it may that City. Itis
very improbable, and I believe contrary to all
Experience elfewhere, that of the Perfons who
live to ten Years of Age, onc in three lives to
the Age of 62, onc in four to the Age of 68,
and one in five to the Age of 715 of, which 1s
pretty much the fame Thing, that of the Perfons
born alive, one in fix arrives to the Age of 62,
one in eight to 68, and one in ten to 71: And
more nearly, oncin § 3, oncin 7 3 and oncin 9
* to thofe Ages refpedtively. I cannot to be fure
affirm, that this is never the Cafe in any indivi=
dual Place, in this or any other Kingdom ; but
whether it be foor no, Iappeal and muft leave it
to every Man’s own Obfervation, and any Man
may make the Obfervation, and with great cafe.
If it be true that one Perfon (fuppofe in 10) in
any given Place, lives to be of the Age of 71,
it is grounded upon this, or this muft be the
Confequence, that onc Perfon in 10 of that
Place, atany given Time in general, is of the
Age of 71 or upwards; and this is calily known

and
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and computed in Places not over great. 1If In-
quiry were made for this Purpofe, 1 believe we
fhould more readily find one or more Places,
where there are not one in 50 living of that Age,
than we fhould find one Place where there was
onc in 10 living.  And yet, as if this Compu-
tation were not fufficiently extravagant, the
Doctor’s Method for calculating thofe Chances,
gives us the Ages of 65, 71, and 74, as the
Ages to which one in three, one in four, and
onc in five, does refpe@ively live.  And fince I
cannot, in my Underftanding, reconcile and
make confiftent, thefe different Produces of the
Chances of the Duration, of two or more Lives,
which arife on thefe two Methods of computing;
otherwife than by fuppofing, as I before con-
tended, that in the Doétor’s Hypothefis, more
Chances of Vitality, or fewer Chances of Mor-
tality than belong to thofe Lives, are fomewhere
infereed ; I think the great excefs in the Com-
putation in the Hypothefis, muft be accounted
for in that Way, and can be accounted for no
other Way,

After ally it may very well be made a Quettion,
whether the original Pofitions about the Chances
of Vitality and Mortality, and which are the
Grounds of the fubfequent ones, are themfelves
right or no: I mean the Pofitions, that the
Number of Perfons living of one Age, multi-
plied by the Number of Perfons living of the
fame, or of another Age, does give us the
Chances of the Lives of two fuch Perfons; and
that the Line A B reprefenting the Number of

Chances
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Chances on one Life, and the Line A C repre~
fenting the Number of Chances on a fecond Life,
that if thefe Lines are multiplied one into the
other, which will produce the Parallclogram
A B C D, that fuch Parallclogram will reprefent
the whole Number of Chances on both thofe
Lives. The Cafe is the very fame, with Re-
gard to the Chances of Mortality, {o I fhall not
repeat them. Thefe Pofitions which in Effect
and in Senfe, are one and the fame, only onc is
exprefs’d in Numbers, and the other by Lines,
the Doéor lays down without Proof, at leaft L
fee none that he offers to that Purpofe; and an
Affertion in the Negative, is juft as good as one
in the Affirmative, unlefs it be fupported by
Argument ; which in my humble Opinion, i8
wanting in this Cafe. Sure Iam, if the Doctor’s
Reprefentation of this Matter, in the latter
Part of it, in that Part I mean, with which 1
before found Fault, be true and a right one ; 1t
can be fuch on that Foot folely, and upon a Sup-
pofition, that the Rectangle A D, which is &
meer Line made by adding two Lines together,
and not the Parallelogram, which is formed by a
Multiplication of the two Lines, does truly
reprefent all the Chances on both thofe Lives.
However, as I have fuppos’d that this Part
of the Reprefentation is erroncous and ought
to be re&ified, I do not infift on that: But fay,
that there is nothing in the Life of 4., or of B.,
or in any other Number of Lives whatever, or
in the Line A B, as reprefenting cthe Life of 4.,
or in the Line A C, as rep refenting the Life

of
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of B., which can b a fufficient Ground for fup-
pofing thofe Lines to be, or forming them into,
a Planc; whether Square, Parallclogram, or any
Arca whatever. . The Line A B is fuppofed to
be, and is a meer ftraight Line, and the Line AC
1s fuppofed to be fo likewife ; and it being afcer-
taincd, as far as the even Chunce goes, that the
Line AB, when contidered by itfelf, will be ex-
tended to fuch a Length, and the Line A € to
fuch a Length, and there being: a Chance that
-one or other of the two Lines, when confidered
as combined, will be extended to a-greater Length
than any one of the Lincs fingly taken; the In~
quiry is folely what fuch greater Lengthis.  To
difcover this, we are direted to form thefe two
Lines into Squares, or Parallclograms, as the
Cafe happens, to be of two equal’ or unequal
Lives and Lines; and from thence ’tis fuggefted,
that we may colleét, what will be the Length of
the Life and the Line of the lenger liver. Now
here we form thefe Lines into Squares and Pa-
rallelograms, which yet we cannot do, without
fuppoting them to be fach Things as they are
not, nay fuch Things as we are not concerned
in, for our Inquiry is upon meer Lines; and to
what Purpofe do we this? When we have in-
troduced thefe Squares and Parallelograms, we
can frame no Proportion betwzen the Length of
a Line, and the Magnitude of a Plane of any
Sort or Kind, and if we could conceive any fuch,
thefe Squares and Parallelograms are made to re=
prefent fomething, to which they have no Sort of
Refemblance, for the Lives of two Perfons can

have
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have no Refemblance to an Area of any Deno-
mination whatever. - The Length of the Life
of 4.and of B., arc meerly the Space of Time,
through which the one or the other may live ;
and if fuch fpace of Time may be reprefented
by two Lines, as- well enough it may, yect we
cannot form thefe Lines into Areas, without
fuppofing the Liies and the Lives to be {ome-
thing which they are not, or ever can be, and
that they are to be Meafured in Breadch as well
as Length. And by the Way, I wifh that this
were the only Inftance, in which Mathematicians
form Lincs into Areas, without fufficient Reafon,
or any Foundation in the Nature of the Thing,
for fo doing. S5 ke
If thefe fame Lines do not reprefent the Livés
of thefe Perfons, but the Number of Chances
belonging to their refpective Lives,. yet the
Difficulty is not removed, only fhifted off {rom
one Pofition to the other; for it-wants to be
proved and ftill remains to be proved, that the
Chances of one Life, multiplied by the Chances
of the other Life, give us the Chances on both
Lives. This I fay ought to be proved, for it
is more natural, and in my Judgment more ra<
tional to fay; if the Number of Perfons living
of one Age, are added to the Number of Per-
fons living of the other Age, that the Sum pro-
duced, is the Number of Chances on both
Lives ; than it is to fay, if the Number of Per-
fons living of on¢ Age, arc multiplied by the
Number of Perfons living of the other Age,
that the Sum produced, is the Number ot
' Chances
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Chasices on beth Lives. The Chances on the
Life of one Perfon named, are the Perfons
living of the fame Age as thc Perfon named ;
and 1f the Perfon named, fuppofe 4., asin thc
Doétor’s Inftance, be nf the Age of 18, the
Number of Perfons living, and con{'equr:ntly the
Chances on his Life will be 610; to this if we
add the Life of a fecond Perfon, fuppofe B., of
the Age of 35, the Number of Perfons living of
that Age are 490, and thofe are the Chances on
the fecond Life.. Admitting then, as we do
admit, that 610 are the Chances on the Life of
A., and 490 the Chances on the Life of B.; if
thefe two Sums are added together, the Produce
will be 1100, and if they are multiplied one in-
to another, 610 4 490 is 208900; and the
Confequence is as eafy and as juft, therefore
1100 are the Chances on both Lives, asis the
other Confequence; therefore 2989c0 are the
Chances on, both Lives: Nay the Advantage is
manifeftly on the fide of the former, becaufe
1100 is the real Number of the Perfons living
of both Ages, and 193900 is not fo, and the
Number of Perfons living, is admitted to be the
Meafure of the Chances of Vitality on Each of
their Lives, when fingly taken.

And as 1 fec no juft grounds in the Nature of
the Life of Man, to multiply thefc Numbers or
to form thefe Lines into Areas, {o neither do I
{ee any occafion for making fuch Multiplications;
for if thefe Numbers and thefe Lines added to~
gether only, will afcertain what is intended to
be done by the Numbers multiplied, or by the

fuppofed
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fuppofcd Afeas; that'is, will difcover what are
the Chances of furvrvnrfhlp on thefe two Lives;
thefé Transformatiotis are unncceffary: Bt if
thefe Numbers, which are the real Numbers of
the Chances on thefe Lives, and thefe Lines which
truly reprefent thefe Lives ot their Chances; will
not make fuch difcovety; it is very unlikely that
thefe multiplied Numbers, which are not the
teal Number of Chances, or that thefe Arcas;
which do in no fort refemble thofe Lives, thould
give us any Afliftance towards fuch difcovery:
And the Thing perhaps, is not difcoverable by
either of the Ways,

To purfue this Matter a little farcher in the
Doétor’s Inftance and in his Manner ; the Lives
of A. and B. being propofed, the Ch-.mccs on
thofe Lives are requifed after 8§ Years. The
Number of Chances for 4. is 610, and for B:
490; #nd in 8 Years there are 50 dead of the
Ageof A; and 73 of the Age of B. There
arc in all 610 |- 490, or 2989co Chances; of
thefé there are 50 + 73, or 3650, that they are
both dead : And as 298900 is to 298900 —
3650, or to 295250, fo are the Chances that one
or other of them lives 8 Years; now this I deny.
In this Matter, where the Chmces of Vitality a¢
the End of 8 Ycars arc to be determined and
finally adjufted, by dcdu&mg out of fuch firft
and original Chances, the Number of Chances of
Mortality arifing in thofe 8 Years; it is the very
fame Thing, and the Error “111 be as fatal,
whether a greater Number of Perfons are f'up-
pofed to be living, than really are living, or a

L 2 fewer
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fewer Number fuppofed to be dead than really
arc dead ; or if the Number produced on fuch a
Computation, does not give us the right Num-
ber of the Chances of Mortality arifen in that
Time, or not the right Number of the Chances
of Vitality funk in that Time. The Chances of
Vitality on thefe two Lives, inthe firft Year of
thefe 8 Years, are 298900 ; and the Chances of
Mortality arifing in thofc 8 Years, are 3650
therefore 298900 — 3650, or 295250, are the
Chances of Vitality left at the End of thofc 8
Years, as the Doctor flates it. - Now this Sum
of 295250, is not the Number of Chances that
both are living, at the Beginning of the oth
Year ; for the Number of Perfons then living of
the one Age will be 560, and of the other Age
417 ; and 560 -+ 417 makes no more than
233520, which are therefore the Chances that
both are living. This will cafily be admitted to
me, fince the Door’s Pofition ftates it in that
Manner, viz. not that 2935250 are the Chances
of both being living, which may be no morc
than 23352C, but the Chances that one or other
of them is living. Now: if this Sum of 295250
is folely the Number of Chances, that onc or
other of them is living at the End of the cighth,
and the Beginning of the ninth Year, then fome
Chances of Vitality have been funk during thefe
cight Years, of which no Notice is taken, or
fome Chances of Mortality have arifen. within
that Time, which are omitted out of this Ac-
count; for 3650, is evidently not the whole
Number of Chances funk on thefe two Lives

within
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withinfuch Time. During thefe 8 Years, and
indeed in the firft Year, and in every other fub-.
fequent Year, there aredouble Chances of Mor-
tality arife, viz, that both may die, and-alfo
that one or other may dic; but 3650 are no
other, or more than onc or other of thefe
Chances, cither that they both die in thofe 8
Years, or the Chances that one or other dies in
that Time, but does not include both Chances.
And it is one and the fame Thing, as I obferved
before, whether the Number of Perfons living at
the Beginning of a determinate "T'erm, give us
too many Charices of Vitality, or the Number of
Perfons dying within fuch Term, give us too
few Chances of Mortality ; in either Cafe, the
Sum total of the Chances of Vitality at the
Foot of the: Account, will be a wrong one.

If it be urged, that this Sum 3650 contains
the double Charices of Mortality, I meanas well
the Chances that both are dead ; as the Chances
that one or other is déad, . we muft of nezceflity
fay, that the Sum 298900 contains likewife the
double Chances of Vitality, I mean as well the
Chances that both are living, as the Chances
that the one or other is living 3 otherwife we fet
Chances againft onc another, which are not op=
pofite onc to the other. Now if this fhould be
right in the firft Inftant, and 298900 thould con-
tain the double Chances of Vitality, yet in the
very next ftep we take, we arc furc to be wrong:
For at the End fuppofe of 8 Years, the Sum
205250 is not the Number of the double Chan-
ces of Vitality, for that as we havc feen before

Z 3 1S
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s 569 4 417, which makes-no moze ‘than
233520, and 295250 is folely the Wumber of
Chances that one or other is living, and is {o
ftated by the Doétor himfclf j  and the Cafe, will
be the very fame at the End, even of the firft
Year, for the Sum arifing will be the Number of
Chances, that one or other is living, and not
ghat both are living,

The Truth is, this Number 3650 can enu-
merate only, and is intended to enumerate only,
the Chances that both are dead, for it is made
up by multiplying the Number of Perfons dead
of one Age, by the Number of Perfons dead of
the other Age. From hence it appears, that
no Notice is taken, or any Account made, of
the Chances that onc or other is dead in the 8th,
or any precedent Year, of thefe two Lives;
and if we fhould admit, which is making the
beft of it we can make ; that, whilft it continues
an even Chance that 4. and B. are both living,
for fo many Ycars the Chances that both are
living, and the Chances that one or other is liv-
ing, are weli fct in Oppofition to the Chances
that both are dead, and the Chances that one or
other i3 dead; yet from the Time when the
cven Chance commences, that one or other of the
twa 1s dead ; from thence undoubtedly we muft
increafe the Chances of Mortality, or decreafe
the Chances of Vitality, for it is obvious'and
certain, that from that Time fome Chances of
Virality are funk and gone, and the Chances of
Mortality not grown lefs,

The
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The Hypothefis therefore is miftaken, in one
Refpet or other ; cither in fuppofing that the
Number of Perfons living of one Age, being
multiplicd by the Number of Perfons living of
another Age; will give us the Chances of Vita-
lity on two Lives of thofe Ages, for in fo doing
it fuppofes,. that the Chances of Vitality conti-
nue through all the Years of the poffible Life of
both Perfons, which moft certainly is not the Cafe;
or it-is miftaken in fuppofing, that the Number
of Perfons of one Age dead within a determinate
Time, 'being multiplied by the Number of Per-
{fons of the other Age dead within the fame

Time, will give us all the Chances of Vitality
funk-in that Time ; foriin fuch Way of comput-
ing we have folely the Chances that both are
dead, when there is a farther Chance that one or
other is dead: Or laftly, it is miftaken in fup-
pofing, that the Sums produced by fuch Multi-
plications; ‘may properly be fct one againft the
other, whereas the Chances contained ‘in the
Sums fo produced, arc not oppofite to one
another: And fince thefe Suppofitions are made
without any Grounds or Foundation, nay, ifany
one of them only were fo made, it is fatal to the
Hypothelis; it follows that the Hypothelis is
wrong. -

Before T conclude this Head, I will make
one Obfervation more; and as it has lefs Intri-
cacy in it than fome others which 1 have before
infifted on, it may perhaps for that Reafon more
plainly prove, that we thall certainly mifcompute
the Chances of the Duration of two Lives, il we

7 4 pro=



[360 3

pma:c:d upon the Do&or’s Hypothefis, takmg
it in which Senfe we will, and fuppofing it ca~
pable of two Senfes. Hc undertakes, as I have

“already’ obferved, upon the Lives.of 4. and B,
fuppofed to be of the’ Agés of 18 and " 35, to
ftate’ what are the ‘Chanlces that one or other is
living at the end of eight Years,’ and what are
the Chances that the elder is dead in that Time
living the younger, and what are the Chances
that the younger is dead living the elder 3 and
this he docs, both by the Way of Numbers and

~of Lines. Tn computing thefe Chancés by Way
‘of Numbers, ‘the’ Doétor keéeps clofely enough
‘to his mulnphcd Numbers, thuugh by the by,
his: Expreflion in oné Place’ is' very deficient ;
but when' he ftates thé Chances by Way of Lines
and Figurcs, he gives 'us'the Line A B, as re-

prefenting the Number of Perfons living of the
younger ‘Age, and ‘A C; 'as reprefenting  the
Number of Perfons living of the elder Age, and
tells us, that ‘thofe two' Lines multiplied- into
onc another, will produce' the Parallclograms
A B CD, and that fuch Parallelogram will re-
prefent the Number of Chances on the Lives of

both Perious. After this he drops his Parallelo-
gram, and we find nothing throughout but
Reétangles, or Letters reprefenting Rectangles ;
and the Proportions afterwards ftated, of which
there “are many, “are all between Re&angles of

one Kind of other; except in one Inftance, and

there'it is between an Arca and a Reétangle.
Now a Re&angle; is no more or other than two
meer Lines joined together, in fuch a Pofition
= 28 o by
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as to form a right Angle; and if a Re@angle
reprefents the Number of Perfons, and the
Chances of two Lives, it muftbe on this Ground
and for this Reafon, becaufe the Number of Per-
fons living of ‘onc Age, being added to the
Number of 'Perfons living of the other Age,
gives us the Number of Perfons living, and the
Chances on the Lives of both Ages. Whether
or no the Do&or intended here, to prefcribe or
o make ufe of two Methods for calculating thefe
Chances, wiz. by Numbers and Lines added to-
gether, and by Numbers and Lines multiplied
one into anothery I don’t know ; but this I do
know, whether he meant them for two Rules or
did not mean them for two, that neither of them
is a right one, to afcertain thefe Chances.

To fhow this, I have made 2 Computation of
the Time to which ’tis an even Chance that one
or other of thefe two Lives, given by the Doctor
may live, apd this I have donc in both Ways;
I mean by Numbers multiplied, or by Lines
form’d into Parallelograms, which, in Effect, is
one and the fame; and by the Numbers fingly
taken and put together, or by Lines fingly taken
and form’d into a Reétangle, which alfo, in Ef-
fe, is one and the fame, In the firt Way of
computing, the Term to which one of the two
may live, and beyond which ncither of them
will live, is a Term between 40 and 41 Years,
and in the other Way the Term is about 39
Years. Now cither of thefe Terms feems to be
near the Mark, and yet the Methods by which
the Computations are made are certainly both of
aive them
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them wrong ; - at leaft, neither of them will fit
all Inftances, 1f the Lives given are of great
Inequality in Age, the one fuppofe of 10, and
the other of 60, or any Age beyond that, if we
ufe the firlt Method of Computation, wiz. by
Numbers and Lines multiplied one into another,
the Term to which the two Lives will be equal
will be no longger than the Term to which the
youngeft Life by itfelf is equal : And if the Per-
fons are of equal Age, and we ufc the latter
Method, viz. by Numbers and Lines added to-
gether, the Cale will be the fame, and the Term
for any one of the Lives will be -as long as for
both Lives. ' The Perfons living of the Age of
10.are 661, and of the Age of 6o are 242 661
- 242 s 1509625 in 41 Years, or thereabouts,
one  Moicty, or 331, of the Perfons of the
younger Age are dead, and all thofe of the elder
Age: 331 4 242 is 80082, which is juft about
a Moiety of the Whole or firft Number; that -
is, in fo many Years as the even Chance is® that
one is dead, it will be an even Chance that both
are decad. If the Perfons named are bothof the
Ageof 10, the Perfons living are 6615 and it
both Numbers are put together, the Whole will
be 1322, in 41 Years, or thereabouts, one Moi-
ety of cach will be dead, that is, a Moiety of the
‘Whole will be dead, and the Term on both the
Lives the fame only as on any one of the fingle
Lives. From whenee I conclude, and there 1
reft theMatter, that neither of the Doétor’s Me-
Jthods if he really intended them for two, will
gwe us the Term to which two Lives are equal.
Having
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‘Having confider’d Mr. Richards’s Tables for
the Value of Annuities on two Lives and the
Survivor, and produced fuch Errors in them as
fufficiently fhow that they arc falfe 5 and having
demonftrated, as I apprehend, that the Rule by
which they  were  framed muft neceflarily’ be
wrong ; We will now proceed to cxamine the
Tables made for the Value of Annuities on three
Lives and the Survivor, Upon View of them it
will appear that they have-the fame Errors as
the former Tables, with an Addition of fome
others more extravagant and more grofs : And
thefe too, as far as I can judge, muft bave their
Foundation, in fome Meafure at leaft, in the
Method prefetibed for forming them, or in the
Hypothefis on which fuch Mcthod is founded.

I have before obferved that thefe Tables for
the Value of Annuities on three Lives and the
Survivor make an Annuity for three fuch Lives,
each of 12 Years Age, and at 5/ per Cent. In-
tereft, equal almoft to the Inheritance ; for the
Value there given is 19-54, and the Inheritance
at that Intereft is no more than 20: Which
Value 19-54 is equal to a Term of 78 Years,
To this Obfervation I add another here, that by
thefe Tables fuchan Annuity, and on the fame
Lives, at the Rate of 7 /. per Cent. Intereft, is
made 13-46,  which is equal only to a Term of
41-2-00, which is 36 Years lefs than an Annuity
on the fame Lives at §/. per Cent.; which i$ to
fay,-in plain Language, that if’ one be the Rate
of Intereft 4. B.and C. will all die in 41 Yeurs
and an half; but'if another be the Rate, one or

other
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other of them will live 8 Years. Now this
Value 13-46, and the T'erm 41-2-00, is ccrtainly
as much below “Par as the Value and the Term
at the Rute of g/ per Cent. is above Par. 1
don’t mcan to fay here, that an Annuity for three
{uch Lives, at 7 L. per Cent. or at any other Rate
of Intereft, is equal to a longer Term than 41
Years and an Half; “for by Accident that may
be fomething near the Truthy but when I fay
this Value and Term are below Par, I mean be-
low the State which they fhould be when com-
pared with theValues'and Terms at other Rates
of Intereft, and according to his Method of
Calculation in other Inftances. =

To make this Error more vifible, though ’tis
of fo enormous a Size that it cannot well mifs
being feen, I have drawn a fhort Scheme 3 give-
ing the feveral Rates of Intereft,: the Value which
Mr. Richards’s Tables put upon an Annuity for
three Lives of 12 Years Age, and the Term to
which fuch Values are refpectively equal, drawn
by me, but from his Taubles for the Value of
Terms for Years.

Intereft. Value. Term.
4] 23-o1 | 65-0

5119-54]78-0
6] 16-19 ] 61-0

71 1346 | 41-2
8| 12-29 | 56-0
N. B. 13-46 fhould be

read 13-44.

“The Value and Term of
an Aanuity for three
Lives and the Survivor,
all of ten"Years Age,

'The
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Phe Fault then in this Table, which evident=
1y fhows itfelf in this Scheme, is 2 Want of that
Proportion which the Term in an Annuity for
three Lives at onc Rate of Intereft ought to bear
to the Term in fuch an Annuity at other Rates
of Intereft, particuiaﬂy in the Inftances given at
the two Rates of §/ and 7 L per Cent.; admit-
ting it at prefent to be right, though ’tis un-
doubtedly not right, that the Term in fuch an
Annuity can vary as the Rate of Intereft varics.
The Term to which fuch Annuitics are equal, at
the Rates of 4/ 6% and 8/ per Cent. are 56,
61, and 65 Yecars; and this is fuch a Variation
in the Terms as would and muft arife meerly
from the Table of the Value of Annuitics on a
fingle Life; becaufe in that Table on a fingle
Life an Annuity at 4 /. per Cent. is ftated as equak
to a longer Term than one at 5l per Cent., and
one at 6 /. as longer than one at 8 /3 and in {uch
a Degrec as might produce this proportionable
Variation in the Term to which three Lives at
hefe Rates of Interett are refpeétively made
equal. DBut how comes it to pafs, or how can it
be right, that an Annuity for three Lives, at 5.
per Cent. is equal to 2 Term longer by 13 Years
than fuch an Anonity at 47 per Cent., for the
one is equal to a Term for 28 Ycars, and the
other only for 65 Years; when an Annuity for
one Life at §/4 per Cent. 13 equal to a fhorter
Term than fuch.an Apnuity at 4/ per Centes
for the firft is cqual to a Term of 29-1-44, and
the latter toa Term of 29-3-C0 ? On the other
Side, How comea it to pafs, ‘that an Annuity

Nk - for
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for thiee Lives, at'7 /. per Cent. is equal o a
Term fhorter by 15 Years than the like Annuity
at 8. per Cent., when an Annuity for one Life
at 7 I per Cent. is equal to a longer Term than
the like Annuity at 8. per Cent.? Whence
thefe particular Errors have arifen may not be
very clear, but they are {o apparent and fo grofs
that no one can avoid fecing and acknowledging
them now they are pointed out; or ¢an in any
Sort defend. e
~But whencefoever thefe Errors may bave
arifen, or whoever was the Author or the Caufe
of thefe extravagant Eftimates of the Value of
thefe Annuities at the Rates of §/ and 7/ per
Cent. Interefty which it may be not very material
to know; I have computed what Number of
Lives of 12 Years Age an Annuitant muft have;
whofe Annuity for their Lives thall be in Value
10-54, and equal to 2 Term of 78 Years. To
have a Number of Lives of 12 Years Age which
fhall be cqual to 78 Years, ’tis obvious we muft
have fo many Lives at leaft that the Chance fhall
be an even one that one of the Number lives to
be 9o Years old. If we look into the Brefaw
Table, it appears, that of 646 Perfons of 12
Years Age cight only, that is onein 8o, lives
to 9o Years Age; and from the Bills of Mor-
tality for London, or my Extrad, we find, that
of the Perfons above ten Years old dying in a
Year; one in an 100, by a Medium, is of the
Age of 90: So that, inftead of three Lives of
12 Years Age, an Annuitant muft have 80 by
one Rule, and by the other he muft have an
100
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100 Nominees, to have an even Chance that one
of them lives to the Age of 9o Years.

* This proves beyond Contradition, as'I ap-
prehend, that this Table for the Value of An-
‘nuities for three Lives of 12 Years Age, and at
5 1 per Cent., cannot be right; and I affert far-
ther, that this Table, form’d by Mr. Mosvre’s
Method, is wrong in every other Inftance, and
at cvery Rate of Intereft, unlefs meerly by Ac-
cident 3 and this, I think, will appear very evi-
dent from the Cafe I fhall ftate, and from this
Author’s own Tables for the Value of Annui-
ties on a fingle Life, on two Joint-Lives, and
on three Joint-Lives, which are the Foundation
on which he computes the Values of Annuities
for three Lives and the Survivor.

We will fuppofe then, that N°, 1. has an An-
nuity, purchafed after the Rate of 6/, per Cently
for the Lives of 4. B. and €. and the Survivor,
all of 12 Yéars Age; and the Valuc of this In-
tereft is the Point of Enquiry. We will fuppofe
alfo, that N¥ 2. N€, 3. and N°. 4. have cachof
them a feparate Annuity id this Manner @ N 2,
for the Joint-Lives of the fame 4. B. and C. to
detéermine on the Death of the Nominee who
fhall dic firft ; and to avoid Reperitions and In-
tricacics, we will fuppefe 4. to die firft, B.{c-
cond, and that C. becomes the laft Survivor;
N€. 3. for the Joint-Lives of E.and C to com-
mence on the Death of 45 and to determine on
the Decath of B.; and N9, 4. for the Life of C.
the Survivor, to commence on the Determinati-
on of the two precedent Eftates. We will fup-
RS pofe,
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pofe, in the third Place, that N°, 5 hasa hk.:
Annuity for the Joint-Lives of the fame 4. B.

and C., with this Priviledge annexed to his Grant,
that on the Death of 4, fuppofed to die firft,

he fhall have a new Grant for two ]mnt—Lwr:s,
and be at Liberty to exchange the Lives of B.

and C.; and in their Stead to nominate two Othef
Pcrﬁans, fuppofe D.and E., who at the Time of
Nomination fhall be 12 YEJ.I'S old, and no more;
and on the Death of D. or E. {hailhavc another
Grant with the like Liberty to exchange a Llfe,
and inftead of the Survivor of them to infert
another Perfon’s Life, fuppofe F., who at the
Time of fuch Infertion fhall be 12 Ycars old;

and no more. _

To apply this in a particular Inﬂanr:f:, and
upon Mr. Richards’s Tables for the Value of
thefe feveral Annuities; the Matter ftands thus.
The Intereft bclungmg to N©, 1. being an An-
nuity for three Lives and the Survivor, all of
twelve Years Age, as ftated in thefe Tables, is
in Value 16-193 which is equal to a Term of
61 Years: And this, Ifay, is not the true Value.
The Intereft of NC. 2., being an Annuity for
the ]oint—Liv:s of 4. B. and C., they being 12
Years old, is in Value 9-50, cqual to a Term of
14-2-00 The Intereft of N°. 3., being an An-
nulty for the Joint-Lives of B. and C., they be-
ing 26 Years old, or thereabouts, at the Death
of A., that is, when the Intereft in their Lives
commences, isin Value 9-60, equal to a Term
of 14-3-c0: And the Intereft of N 4., being

an Annuity for the Life of C. the Survivor, he
being
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being about the Age of 41 at the Death of B.,
that 1s, when the Intereft in his Life commences,
is in Value 10-90, equal to a Term of 18-0-00:
Which three Terms 14-2-00, 14-3-00, and
18-0-co, make in all 47-1-00; which is in
Valae about 15-60. The Intereft of N©. 5. in
the Joint-Lives of 4. B. and C,, they being 12
Years old, is in Value 9-350, equal to a Term of
14-2-00 j - his Intereft in the Joint-Lives of D,
and E., they being 12 Years old, is in Value
11-13, equal to a Term of 18-3-00; and his
Intereft in the Life of F., he being likewife 12
Years old, is in Valae 13-36, equal toa Term
of 27-3-00: Which thrce Terms, 14-2~00,
18-3-00, and 27-3-00,  make in all 61-0-c0 ;
and are in Value 16-10.

Now ’tis certain and obvious, that the Inte-
reft of N, 1. is juft equal to all the three Inte-
refts of N©. 2., N©. 3., and N°. 4., put together;
for that the Intcr:fts of N° 1. and N©. 2. are
fuppofed to commence at one and the fame
Time, and the Intereft of N, 1. will continue
juft as long as the Interefts of N°. 2., N©, 3,
and N°. 4., or any of them, and no longer; and
they muft all determine at one and the fame
Time, viz, upon the Death of 4. B. and C,, and
the Survivor of them. ’Tis as certain, and as
evident, that all the threc Interefts of "N€, 2,
N©.3., and N°. 4., put together, are not eqnul
to the fingle Intereft of N©. 50 The Intereft of
N€ 2. in the Joint-Lives of 4. B. and C. is
plainly the fame as the Intereft of N©, 5, in the
{fame Lives; but the Intereft of N©, 5. in the

R s Joint=
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Joint-Lives of B. and C. 1s evidently not fo
valuable as the Intereft of N9 5. in the Joint
Lives of D. and E., nor the Intereft of N 4.
in the Lile of C. the laft Survivor near fo valuable
as the Intereft of N®. 5. in the fingle Life of K.
for that the Intereft of N©. 3. in the Joint=Lives
of B.and C. commences at the fame Time as the
Intereft of N©. 5. in the Joint-Lives of D. and
'E. and at the Commencement of fuch Intereits
D. and E. arc fuppofed to be 12 Years old, and
no more, and B. and C. are fuppofed to be then
26 Years old, or, in Faé, are fo many Years
older than 12 as have incurr’d during the Joint-
Lives of A B.and C.: And fince this Way of
R cafoning is as ftrong, and has a greater Eficél,
when a Comparifon is made between the Intercit
of N©, 4. in the Life of C. the Survivor and the
Intercft of N-. 5. in the fingle Life of F.; there
being near 30 Years Difference in their Ages.
From hence ’tis plain, as plain as Numbers and
Figures, and a Computation made on Facts evi-
dently and notorioufly true, can make it, that
the Intereft of N°. §. is greater than the Interefts
of N .2, N~ 3. and N°, 4. put together ; that
the Tatereft of N° 1. is the fame as the Interefts
of No, a2, No, 3., and N 4., put together;
confequently the Value 16-19, and the, Term
61-0-00, being the Value and the Term belong=
ing to N°, 5. cannot be the Value and the Term
belonging to N°. 1; that is, cannot be the Value
and the Term of the Annuity for thefe three
Lives and the Suryivor; which was the Thing
to be proved. From whence, fince this Table

for
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for the Value of thefe Annuities was all con-
ftruéted by the fame Rule and in the fame Man-
ner, it follows neceflarily, that the whole of it
is falfe. .
 And as this Error vifibly runs through the
whole Scheme, and therefore muft arife from a
Defe& in the Rule, fo does that which I menti-
on’d before, viz. the great Deviation of the Value
of thefe Annuities at the Rates of § and 7 per
Cent., from the Value of them at other Rates,
Thus much, at leatt, is certain, that this does not
arife folcly from Mr. Richards’s Tables for the
Value of Annuities for three Joint-Lives, for
two Joint-Lives, and a fingle Life ; for if he
had contented himfelf with a Method anfing
from thence, and not gone in S¢arch of one in
the Clouds, the Tables might have had an’ Ap-
pearance of Truth, or to be furc had avoided
this grofs Deviation. I will take Leave then to
vary the Cafc juft put, and fuppole this Annui-
ty of Ne. 5. to have been granted at the Inte-
refts of §/ and 7/ per Cent.: And let us ex-
amine to what Term fuch an Annuity would be
¢qual, and what would be the Value of it, if
we confult only thofe three Tables of this Au-
thor, and go no farther. The Intereft of N°, §
in the Joint=Lives of 4. B. and C., they being
12 Yearsold, is in Value 10-00, equal toa Term
of 14-1-00; his Intereft in the Joint-Lives of ‘D.
and E., they too being 12 Years old, is in Value
12-0 ;, equal to a Term of 18-3-00, and fome-
thing above; and his Intereft in the Life of F.,
he being of the fame Age of 12 likewife, 1s in

Aa2 Value
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Value 15-23, equal to a Termof 29-1-00; and
fomething above : And thefc three Terms;
14-1-00, 18-3-00, and 29-1-c0, make in all 2
Term of 62-1-00, in Value 19-05, or theres
abouts. If we fuppofe the Grant to No°, s, to
have been at 7 /. per Cent. and compute his Inte-
reft in fuch Grant in the fame Manner as we have
before done on the Grant at 54 per Cent.y it will
come out to be in Value 13-97, equal to a T'erm
of §7-c1-co, . The Intereft cthen of thefe fevea
ral Grants to N~ 5., at thefe feveral Ratcs
ftanding thus; wiz. at. 5k per Cent., the Tf:rm
62-1-00, in Value 19-05; at 6/. per Cent. the
Term 61, in Value 16-19, and at 7/, per Cent.
the Term §7-0-00, in Value 13-97; where
Computation is made on Mr, Richards’s three
Tables, without entering into any farther Cal-
culations & And fince the Intereft for thefe three
Lives, intended to be three concurrent Lives
and the Survivor, comes out to be at §7, per Cent,
the Term 78 Years, in Value 19-54; at 6/, per
Cent. the Term 61 Years, in Value 16*19: and
at 7/, per Cent. the Term 41- 2-00, in Value
13-44; where the Calculation is made in the
Manner prefcribed by Mr. Advivre’s Table : *Tis
evident from hence, if Mr, Rickards had relied
on his own Tables, and omitted the feveral
Additions, - Subftradtions; -and Combinations of
Values, which he was led into by purfuing that
Rule, that he would have avoided thefe extra-
vagant Variations, and had given us the Value
of Annuitics for fome Sort of combined Lives,
though
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though not for three concurrent Lives and the
Survivor: And that the Values fet down in thefe
Tables as the Values of Annuities for three fuch
Lives, which will correfpond with no three
Lives in Natare, which Way {ocver combined,
was the Produce of this imaginary mathemati=
cal Rule.

I may go farthery and affirm, if thefe Tables
for the Value of Annuities for three Joint-Lives,
two Joint-Lives, and a fingle Life, were rightly
form’d, or if any fuch could be rightly form’d,
which is 3 Matter of much Difficulty, fpecially
in Lives of uncqual Ages, that from thence,
without any farther Calculations, we might very
cafily and readily form a Table for the Value of
Annuities for three concurrent Lives and the
Survivor : For ’tis certain, if a Computation be
made in the Manner I have computed the Inte-
reft of No, 2., N°. 3., and N, 4., the Produce
will be the true Value of an Annuity for three
fuch Lives; it being evident that the Intereft of
N° 1., which is an Intereft in three concurrent
Lives and the Survivor, is equal to the Intereft
N~ 2, N2 3., and N° 4., put together; for
they are the Value of an Annuity for three Joint=
Lives, for the two joint furviving Lives, and
for che fingle furviving Life: But then fuch two
joint furviviag Lives, and fuch fingle furviving
Life, muft be computed equal to fuch a Term
only,as their two Joint-Lives and the fingle Life,
refpeétively, ‘are equal to at the Time when the
Iatergtt in them refpe@ively takes Place.

Aa 3 Befides
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Befides this Defc in thefc Tables, on the
Value of Annuities for three Lives of 12 Years
Age, and at the Ratc of 5/ and 77 per Cent.,
the fame Fault occurs again, in another Period of
Life, and at a different Rate of Interett, viz. in
three Lives of g2 Years of Age, and at 81 pex
Cont. Intereft.  1f we look into thefe Tables for
¢he Value of an Annuity for three fuch Lives,
it appears, ' that the Term to which fuch Lives
arc equal at the Rates of 47, 5/, 6 1., and 7/,
per Cent. Intereft, is in fome tolerable Proportion,
¢hat is in fuch a Proportion as is anfwerable to,
and is the neceffary Confequence of, the Term
of a fingle Life being longeft at the loweft Rate
of Tntereft, and being the fhorteft at the higheft
Rate of Intercft, that being the Manner in
which the Value of Aunuities for fingle Lives is
calculated ; according to which proportional de-
creafe we find that three Lives of the Age of 32,
in the Eftimate of them given by thefe "Tables,
arc cqual toa Term of 44 Years at 4./ per Cent.,
and at §4, 6/, and 71/, arc equal to a Term
gradually lefs: But at 8 2 per Cent. they are made
equal to a Term of 50 Years, wanting only a
Decimal, or about half a Year, fo that the Term
corrcfponding to the Value of three Lives, in
this Period of Life, and at this Rate of Intercft,
is extended much beyond the Term to which
any fuch Lives at any other Rate of Intereft are
cqual,

I muft add here, that I have made a Calcula-
tion of the Value of Annuities for thofc threc

Lives at 8/ per Cent., according to the Mcthod
preferibed
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prefcribed by Mr. Moivre, and find that Mr.
Richards has purfued it, except only that he has
committed a fmal!l Miftake, and has madc the
Value of thofe Lives 12-18; which fhould be
12-16, which laft Value is cqual to a Term of
49 Years and an Half. T have likewife calcu-
lated to what Term three fuch Lives at this In-
tereft would be equal, if Mr. Rickards had con-
tented himfelf with his own three Tables, iz,
thofe for three Joint-Lives, two Joint-Lives,
and a fingle Life ; and the Term to which they
would be equal is 41 Years, or thereabouts,
which is a Term bearing a tolerable Proportion
to the Term to which thofe Lives, at theother
Rates of Intereft, are equal: So that the Devia-
tion here in three Lives of 32 at 81 per’ Cent.,
muft be placed to the fame Account, as the like
Deviation in three Lives of 12 at 5. and 7/
per Cent. was placed, that is to the Defect in
Mr. Moivre’s Method of calculating the Values
of Annuities for fuch Lives.

It is unneceffary, and would be too tedious,
to enter into all the Errors of this Table for
the Value of Annuities for three Lives, but I
cannot forbear taking Notice of another ; viz. a
Want of a Decreafe in the Value of Annuitics
for thefe Lives and in the Term to which fuch
Lives are equal in the different Periods of  Life,
in a Proportion anfwerable to the Increafe of
Age. I choofe to mention this Iault, becaufe
it runs through, and goes to the whole Perfor-
mance ; and undoubtedly take its Rifc from the

Hypothefis itfelf, and the Foundation on which
Aayg all
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all the Tables are grounded. I obferve then §
of Annuities for threec Lives of 12 Years Age
at 4/, per Cent. the Value is 23-1, equal to a
"Term of 65 Years, and of Annuitics for three
Lives of 32 Years Age at the like Intereft, is
20-63, cqual to a. Term of 44 Years: Of An-
nuities for three Lives of 12 Years Age at 81
per Cent.y the Value is 1229, equal to a2 Term
of 56 Yecars, and of Annuities for three Lives
of 32 Years Age, at the like Intereft, is 12-18,
read rather 12-16, equal toa Term of 50 Years,
or near it. Here then in one Cafe, where In-
tereft is computed at 42 per Cent. the Value is
funk 2-38 Decimals, and the Term decreafed
twenty Years by an Advance of 20 Years in the
Age,, which 1s very extracrdinary, {pecially in
the youngeft Part of Life; but ’tis much more
fo, that in the other Cafe, where Intereft is com=
puted at 8 . per Cent., in the like .Advance in
Age, and in the fame Period of Life, the Value
1s decreafed 11 Decimals only, and the Term
no more than fix Years.  But for the Smalnefs
of the Decreafe in this Period of Life, at this
laft Rate of Intereft, the Author has taken Care
to make a {fufficient Amends in the next ten
Ycars of Life; for he has given the Value of
Aannuities for three Lives of the Age of 42
11-52, cqual to a Term of 33-2-00, that is, in
thefe ten Years he has funk the Value 64 Deci-

mals, and the Term fixteen Years and an half.
This Excefs of the Decreafe in the Value and’
in the Term, in thefe different Periods of Life,
- cand



[i$rz

and at this Rate of Intereft, thé Decreafe inone

being fo much too great, and in the other fa

much too fmall, is fo grofs and {o obvious, that
I am furprized that Mr. Richards, .on the meer

View of his Tables, did not fce-it; for there

it ftands thus ; three Lives Age 12, Value 12-20;

Age 22, Value 12-27; Age 32, Value 12-18,

read 12-16; and Age 42, Valuc 11-52. Butit
an Infpection anly would not kave difcoverd

thefe Errors, ’tis impoffible he could have mifs'd ©
feeing them if he had reduced thefe Values to

the Terms correfponding, which he might cafily
and readily have done by his own Table; and

the Terms ftand thus. Value 12-29, the Term

565 Value 12-27, Term §5; Valuc 12-16, Term

49-2 ; and Value 11-52, Term 33-2: Whereit-
appears that the Decreafe in the firft Period of

ten Years is in- Decimals 2 only, and in 'the

Term oné Year; and in the laft Period of ten

Y.ears the Decreafe is in Dcmma s'64, and in the

Term 16 Years.

If any lonk is not convinced, on the View of
the feveral Values and Terms, that the Decreafes
in thefe Inftances are wrong ;- what follows will -
demonttrate it. From this Auathor’s Table for .
the Value of Annuities on a fingle Life at 8/
per Cent., it appears that the Decreafe in the Term
on a fingle Life anfwering to the Advance of
the Age of fuch Life from 22 to 42, is only
three Years and one Third; for a Life of 42 1s
cqual to a Term of 15 Years and above, and a .
Life of 3‘1 1s not :quai toa Term of 18 Years

and
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and an half; and therefore the Decreafe for three
fuch fingle diftiné Lives, when all fuch Decreafes
are put together, can amount to.no more than
ten Years. Now it may cafily be true, aud moft
certainly is true, that the decreafe of the Term
on three combined Lives of that Age, on fuch
Advance in the Age, fhall be lefs than the de-
creafes in three fuch fingle diftinét Lives, when
fuch decreafes arc put together, that is fhall be
¢fs than 10 Years; but on the other fide it can
never be true, that the decreafe of the Term on
the ‘three combined Lives on fuch Advance in
the Age, fhould be greater than the decreafes
in three fuch fingle diftin& Lives, when fuch de-
creafes are put together, that is fhould be more
than 10 Years; unlefs it thould be true that the
Whole may be bigger than all the feveral Parts
which make up the Whole; for the Whole in
this Cafe, that is the decreafe on the three
Lives combined has no other Parts, and can
have no other Parts, befides the feveral decreafes
on the fame three Lives fingly and diftinétly
taken ; and in Truth has not the whole even of
them : From whence it neceflarily follows, that
the decreafe of the Term, ftated herc at 16
Years, and the decreafe of the Value of the

Term, ftated here at 64 Decimals, are both”

falfe,

The decreafe in the other Period of ten Years
of Life, isasill fixed on the other fide, and is
proved to be fo, by an Argumcnt as ftrong and
as plain as in the former Cafe. This decreafe,

in this Period between 12 and 22, in the Way
of
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of ftating by the Value, is two Decimals only 3
and in the Way of ftating it by the Term, is
only one Year 3 yet in his Table for the Valae
of Annuities on fingle Lives, a Life of 12 is'in
Value 10-67, equal to a Term of 2§ Years ex~
2étly 5 and one of 22 is in Valuc 10-17, equal
to a Term fhort of 22 fo that the decreale on
a fingle Life from 12 to 22, is in Value 50 De-
cimals, and in the Term three Years and above;
{o that this decreafe of two Decimals in the Va-
lue, and in the Term one Year only in three
Lives, is as abfurdly and prepofteroufly out of
all Bounds of Proportion on one fide, as 64
Decimals and a Term of fixteen Years is on the
other fide 3 for il the decreafe of the Term upon
each Life of three when fingly taken, is threc
Years and above the decreafc upon all the fame
three Lives, when cambined, muft be at lcaft as
much as the decreafe of one of the three Lives,
that is, muft be three Years and above; butis
made here one Year only : That is in fhort, in
one Period of Life, the decreafe on the three
Lives combined, exceeds the decreafe on all the
three Lives fingly taken and put together ; and
in the other, the decreafe on all the Lives com-
bined, is not fo great as the decreafc on one
of the three Lives fingly taken.

On this Excefs in the decreafe of the Term
and Value of an Annuity, according to the Ad-
vance in Age, which in one fhape or other, ap-
pears almoft in every Period of Life, and at
every Rate of Intereft; T obferve that it labours
under two material Defeds, ncither of whichis

jufiified
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juftified by any Thing in the Life of Man,
The one is, that this decreafe in the Term, and
the Value correfponding, is greater, in fome
Inftances at leaft, in a younger Period of Life
than in an older; and the other, that this de-
creafe, for the fame Periods of Life, is not uni-
form through all the Rates of Intereft, but va-
rics as the Rate of Intereft varies; fo that we
have a different decreafe of the Term, for every
different Rate of Intereft, for one and the fame
Period of Lite; and how far chis difference is
carried in fome Cafes we fhall fee prefently.

T'hat the Chance of Murmhty increafes as the
Life of Man advances in Age, muft be, and is
admitted on all Hands; the neceflary Confe-
quence of which is, that the Term to which
the Lives of three Perfons in an advanced
Age of Life is equal, muft be fhorter than
the Term to which the Lives of threg
Perfons in a younger Age of Life is cqualj
and yet in thefe Tables, no Regard is had to
this Circumftance in Life, but on the contrary,
as if the Rule were the Reverfe, and the Chance
of Mortality the greateft in the youngeft Periods
of Life, the decreafe in the Term is there made
the largeft. An Annuity for three Lives of 12
Years of Age, at §/ per Cent. is by thefe Tables
made cqual to a Term of 8 Years; one for
three Lives of 22 Years of Age, equal to 2
Term of 58 Years; and one for three Lives of’
32, cqual to a Term of 43 Years; fo that the
decreafe for the firft Period of ten Years, is

twenty Years, for the fccond is fifteen Years,
and,
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and for both put together 35 Years. An Annai-
ty for three Lives of 52 Years of Age, is made
equal to a Term of 28 Years or near it; one for
three Lives of 62 Yecars of Age, equal to a
Term of 19 Years, {fomething over, and one
for threc Lives of 72, equal toa Term of 11
Years and a half, or thercabouts; fo that the
decreafc for the firft of thefe Periods of ten
Years, is ¢ Years and a little over, and for the
{fecond, isncar 8 Years; and for both put together
about 17 Ycars. Here we fee that this decreafe
grows gradually lefs, when it thould grow gra-
dually greater, and in the twenty Years of older
Life, is not half fo much as in the like Number
of Years of the youngeft Life ; and this Want
of a proper decreafe, a decreafe proportionate
to the Advance in Age, fhows itlelf in every
other Rate of Intercft in fome Degree, but
not always for the fame Peried of Life;
which makes an Additional Irregularity in thefe
Tables. | |

As to the fecond Defect which T mentioned
betore, wviz. that this decreafe in the Term, and
in the Value, is different, for every different
Rate of Intercit; -1 have affirmed, that it ap-
pears in fome Periods of Life, but I believe the
Fact 1s {o in all Periods, becaufe I think the
Foundations on which the whole Scheme is
framed, makes it ncceffary that it fhould be fo:
However, we will take the Period of ten Years
of youngeft Life, and fee how this decreafe ftands
there.  We have already obferved, that at 5/
per Cent. the decrcafe for this Period is twenty

Yc‘ars,
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Years, and at 82 per Cent. only onc Year; and
it appears by the Thables, that at 4/. per Cent. it
1s about fix Years, and at 6/. per Cent. about four
Years: Butat?7/ per Cent. we have fomething
more extraordinary than any Thing which has
as yet occurreds At all other Rates of Intereft,
there is {fome decreafe in the Value and the
Term in each Period of Life, and undoubtedly
fome there ought to be, in Regard of the Chance
of a lefs Duration of Life, muft lyc on the fide
of Lives as they grow older; and in particular,
we have feen that at one Rate of Intereft, this
decreafe for the firft Period of Life, is no lefs
than a Term of twenty Years ; notwithftanding
which, at 7L per Cent. Intereft, and for the
fame firft Period of Life, we have not only a
want of any decreafe, but we have inftead of'it,
an Increale of the Value and the Term: Thele
Tables giving us for the Value of Annuities for
three Lives of” 12 Years of Age, 13-46; and
for the Value of Annuities for threc Lives of
22 Years of ‘Age, 13-58; the one equal to
a Term of 41 Years only, the other to 43
Years.

Thefe Tables T fay, give us 13-46 as the
Value of Annuitics for three Lives of 12 Years
of Age, and [ obferve that they give us the
very fame for the Value of three Lives, where
two arc 12, and the third is 22 Years of Age;
but upon a Computation made in Mr. Mojvre’s
Method, I find that 13-46 is not the truc Value
for ecither, but the firft is 13-44, cqualtoa
Term’ fhort of 41 Years; and the fecond 18

13-60,
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13-60, cqual toa Term of 44 Years, or very
near it. I belicve that thefe Produces for the
Value of Annuities for thefe two Scts of Lives,
if the Framer of the Tables found them to be the
fame as I have done, might a little puzzle him,
and perhaps miftrufting his own Calculation, ra=
ther than his Inftrucor’s Mathematical Rule, he
might give us the Values as they ftand in the
Tables; but whether he did it voluntarily or
did it inadvertently is not material, fince he has
not perfedly cured the Fault; for thefe Valucs,
take the one or the other, are both erroncous;
fince it is as untrue that the Value of both thefe
Annuities are one and the fame, as it is that
the latter is greater than the former, though the
Error in both Cafes may not be of equal
Magnitude.

We have then here a Set of three Lives, one
of which Lives is of a greater Age than 12, and
yet the Value of Annuities on fuch Set ot Lives,
is greater than the Value of Annuitics for a Set
of three Lives, where they are all 12 Years old
and no more; but befides this, we have another
Set of Lives where two are of 12, and the third
of 52 Years of Age; the Value of which is fet
down 13-90, cqual to a Term of 53 Ycars and
above ; we have afecond Set of Lives where one
is of the Age of 12, and two of the Age of 22,
the Value of which is ftated at 13-62, cqual to
a Term of 44 Years; and a third Set of Lives
where all are of the Age of 22, the Value of
which is fixed at 13-58, equal to a Term ncar
44 Years; when in the fame Table 13-46, or

' rather
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rather 13-44, is given us as the Value of Apn-
nuities for three Lives all of 12 Years of Age,
which is not equal to a Term longer than 41
Years. ' What Conclufion Mr, Richards or Mr.
Moivre will draw from thefe Premifes, 1 deter-
mine not ; but fome Things there are which are fo
repugnant to common Senfe, that all the Mathe-
matical Demonftrations in the Univerfe can never
prove to be true, at leaft not to the Satisfaction
of'a Man of common Underftanding. Amongit
thefe fomethings I may undoubtedly place this ;
that an Annuity for three Lives, where fome
one, two, or all three of the Lives, are of a great-
er Age than 12, fhould be of better Value and
equal to a longer Teérm, than an Annuity for
three Lives, where all the Perfons are of the
Age of 12 and no more.

Where are we now to' place this Faule? Tt
does not arife from hence, that Mr. Richards has
not purfued Mr. Moivre’s Method ; for in moft
Inftances he has followed it reafonably well, and
where he has fallen into another Method, there
a clofe Purfuit of it would have made the Error
till greater; and therefore the Faole mutt lye in
the Method itfelf; or perhaps in the Foundation
on which the Method is built, and poffibly they
may both be wrong: And this particular Fault,
I mean that the decreafe in the Term, for one
and the fame Period of Life, is different accord-
ing to the different Rates of Intereft, arifes from
the Hypothefis itfelfl T have already obferved
on Mr. Richards’s Table for the Value of An-
nuities on a fingle Life, that fuch Table gives

us
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us fuch a Value that the Term correfponding is a
different one, as the Rate of Intereft is different
for Inftance, that thc Term of an Annuity for
one Life, Intercft computed at 4/, per Cent., is
near thirty Years, at 8/ per Cent.only 25 Years.
The neceflary Confequence of which is, that the
Term to which an Annuity for two Lives and
three Lives is equal, muft likewife vary as the
Rate of Intereft variecs; and thefe Tables for
Annuities for two and three Lives do in fome
Meafure agree with fuch Variation: The Confe-
quence from thence is, that the Decreafe in the
Term, for each Period of Life, muft differ too
as well as the whole Term for each Period dif-
fers; and if thefe feveral Differences are a necef-
fary Confequence of the original Hypothefis,
and fuch Differences are really a Fault in the
Tables, it follows that the Hypothefis itfclf is
wrong.

That thefe Differences, which are all confe-
quent or dependant onc on another, are really
Faults in the Tables, both that for a fingle
Life, for two Lives, and for threc Lives, is
proved very manifeftly by the Arguments which
I produced in another Place, where I undertock
to prove, that a Table for the Value of Annui-
tics on a fingle Life, could not be a right one
which gave us fuch Values of Annuities on a
fingle Life, as that the Terms correfponding to
thofe Values were different, according as the
Rate of Intereft was different: And I crave
Leave here to repeat the Force of iny Argument,

Bb 1n
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in fhort, as there applied to the Table for the
Value of Annuities on fingle Lives, and to ap-
ply it here to the Tables for the Value of An-
nuities on two and three Lives, and it ftands
thus.

If the Notion is right, and the Foundation on
which it is built is right, that an Annuity for a
fingle Life, for two Lives, or for three Lives,
is of fuch a Value that the Term correfponding
to the Value fhall be different, as the Rate of
Intereft is different; for Inftance, if at 4.2 per
Cent. the Value of an Annuity on a fingle Life of
12 Years of Age is fuch, that the Term corre-
fponding is 30 Years or ncar it, and at 8/ per
Cent. the Value is fuch, that the Term corre-
fponding fhall be 25 Years only ; if at 4/ per
Cent. the Value of an Annuity on two Lives of
12 Years of Age is {fuch that the Term corre-
fponding is 49 Years, and at 8/, per Cent. the
Value of the like Annuity is fuch, that the
Term correfponding is 44 Years only ; and if at
4/ per Cent. on three Lives of 12 Years of Age,
the Value of the Annuity be fuch, that the
Term correfponding is 65 Years, and at 8/, per
Cent. the Value of the like Annnity has a Term
correfponding of §6 Years only: And this evi-
dently appears to be the Cafe on Mr. Richards’s
three Tables: and this likewife is the Cafe on
Mr, Hayes’s Table for the Value of Annuities
for a fingle Life, and the Difference in a much
greater Proportion.

If
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If thefe Values, and the Rule by which they
were afcertained, is right; then, if two different
Perfons purchafe an Annuity at the two different
Rates of 4/ and 8/ per Cent. Intereft, on one
and the fame fingle Life, the fame two Lives,
and the fame three Lives; the neceflary and
evident Confequence of this, is that with Regard
to fuch Purchafors the Chance of Vitality of
the Perfons on whom their Intercft depends,
though they are one and the fame Perfons, muft
be different : For with Regard to the Purchafor
at 8/ per Cenr. the Chance of Vitality on his
fingle Nominee determines at the End of 25
Years, of his two Nominees at the End of 44
Years, and of his three Nominees at the End of
56 Years; and yet at the fame Time, on the
very fame Perfons, with Regard to the Pur-
chafor at 4/ per Cent,, the Chance of Vitality
continues, to 30 Years, to 49 Years, and 63
Years, refpectively : And thisis another of thofe
Somethings which, I fay, all the Mathematicks
in the Univerfe can never reconcile to common
Senfe and common Underftanding.

Now if the Term, to which the Value of an .
Annuity on a Life and Lives is equal, varies ac-
cording as the Rate of Intereft varies, and this
be the neceffary Produce of the original Hypo-
thefis, as Laffirm it is, and have already proved
in page the 177th; fuch Varicty, if nothing clfe
could be offered, would be fufficient to deftroy
the Hypothefis. 1 do not mean to fay here
that this Hypothefis, and the Rule formed upon
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it, will produce a Varicty in the Term identi-
cally the fame which Mr, Richards’s Tables give
us, nor is it neceffary I fhould ; becaufe any
Variation in the Term, ifa neceflary Confequence
of the Hypothefis, is fatal to the Hypothefis:
For the Chance of Vitality on the Life of one or
more the fame individual Perfons cannot vary
in the leaft, unlefs it could be demonftrated that
the Life of one and the fame Perfon, and the
Lives of the fame Perfons if more than one, may
have both a longer and a fhorter Duration;
which I fuppofe has not yet becn done.

I put in this Caution with refpect to the Va-
ricty in the Term, which may poffibly arife on
a Calculation made by the Doétor’s Rule, and
the Varicty given in Mr. Rickards’s Tables;
becaufe the great Variation in the T'erm which
appears in the Tables on the Value of Annuities
for three Lives, at §. and %7/ per Cen., from
what the Term is at thefe Rates of Intereft,
may have arifen, in fome Meafure, from the
Method which Mr. Richards made Ule of to
compute the Value of Annuities for a fingle Life
at thefe two particular Rates of Intereft; wviz.
not by the Doctor’s Rule abfolutely and firictly,
but by an Equation, for that is an infullible
- Way, let who will Ufe it in fuch Computations
as thefc, to have a wrong Value; atleaft to
have fuch a Value, as that the Term correfpond-
ing to the Value, fhall not be a Term between
the two Terms, at 4/ and 6/, and between 67,
and 8/, for a proportionate Valuc does not

give
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give a proportionate Term, nor on the Re-
verfe, does a proportionate Term give a pro-
portionate Value; as I have demonftrated under
a former Head, in page the 177th,

I obferve upon this; fince Mr. Richards in
forming his Tables for the Value of Annuitics
for a fingle Life, at §7. per Cent., made Ufe of
Fquation and not Dr. Halley’s Hypothefis di-
teétly, and fince ‘thefe arc the Foundation of
his Tables of Annnities for three Lives; -that
the Valuc 19-54, given in thefe Tables,  which
is equal to a Term of 78 Years, might arife, in
Part at leaft, from ufing fuch Kquation and not
from a Defe&, cither in the Doctor’s Hypothe-
fis, or in Mr. Moivre’s Mcthod. Admiting this
to be the Cafe at that Rate of Intereft, yet it is
not the Cafe at the Rate of 4/ per Cent., for in
that Inftance he made Ufe of their Rule through-
out; but I affirm that 23-o1, which is given as
the Value of an Annuity for threc Lives of 12
Years of Age, and at the latter Rate of Intereft,
cannot poffibly be the true Value of fuch an An-
nuity. ‘This Value 23-01 is equal to a Term of
65 Years, but this Term exceeds the Term to
which any one of three fuch Perfons has a Chance
of living by fome Years, cven on Dr. Halley's
Rule for calculating the Chance of the Dura-
tion of fuch Life; for on fuch Calculation the
Duration of any one of thofe Lives, hardly
comes up to a Term of 59 Years; and it is im=
poffible the Annuity thould laft longer, or have
a Chance to lait longer than any onc of the

Bb 3 Lives
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Lives on which it depends, has an Exiftence or
a Chance to an Exiftence. The Calculation of
the Chances of Vitality and Mortality on thofe
three Lives, according to the Doctor’s Rule, is
an ealy and a fhort onc, and ftands thus.' The
Number of Perfons living of: the Age of 12+is
646 : 646 |- 646 18 417316 5 417316 |- 646 is
2695861365 and this is the Number of Chances
of Vitality on thefe three Lives. The Number
of Perfons dead of that Age in 59 Years is
51505154 5151 2654255 265425 4 515 is
136693875 and this is the Number of Chances
that all threc are dead in 59 Years. But this
laft Sum:is more than a Moiety of the Sum of
the Chances of Vitality ; therefore it is more
than an cven Chance that all the three Perfons
are dead in" 59 Years. '

In the Cafe of an Annuity on a fingle Life it
may be alledged, and the Allegation is a plau-
fible one ; though the even Chance of the Dura-
tion of a fingle Life is 41 Years, yet that
there 18 2 Chance of Mortality occurring during
that Term, and therefore during that Term
there is a Chance of the Termination of the
iife and of the Annuity, and that a Value equi-
valent to fuch Chance muft be deduéted out of
the Annuity for fuch Time : but when we pro-
ceed farther, and to this one Life we make an
Addition of two more Lives of the fame Age,
and inquire what is the Chance of the Duration
of thofe three Lives or of one of them, and what
is the Value of an Annuity for thofe.Lives, and

to
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to what Term fuch Value is equal : To fay here
that the Value is fuch that the Term in the
Annuity will be longer than the Term in the
Lives, not only runs counter to the Cafe on a
fingle Life, for there the Term in the Annuity
is thorter than the Term in the Life, but it is in
Effe to fay that the Annuity has fome Chance
of Continuance after the Lives on which it de-
pends have no Chance of Continuance : which is
fo contradi¢tory to Reafon and common Senfe,
in my Underftanding, that I muft leave it with
the Author to reconcile it if he can. I muft
here do Dr. Halley the Juftice to take Notice
that this abfurd and prepofterous Value is not
the Produce of his Hypothefis, notwithftanding
Mr. Moivre's Allegation that his Method is
founded on that Hypothefis, but is folely and
only chargeable on the Method, as we fhall fee
prefently when we confider the Method, by
which fuch Value is produced; which we fhall
proceed now to do.

The Rule then which Mr. Moivre preferibes,
and which Mr. Richards made Ufe of, to com-
pute the Valye of Annuitics for three Lives and
the Survivor of them, and by which this extra-
vagant Value of Annuities for three Lives of 12
Years of Age at 4/ per Cent., viz. the Value
23-01, is produced, is this. To put together
the Value of all the three Lives fingly taken,
and to this Sum to add the Value of the three
Lives jointly taken once; to compute the Value
of thefe Lives jointly taken, two and two com-
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bined and croffed, and to put thefe three Values
together ; to fubftract the laft Sum total out of
the firft Sum total ; and to take the Remainder
as the Value of the Annuity for the three Lives
and the Survivor,

To treat this Matter diftinétly, and to fhew
clearly the Manner of ufing this Rule, we will
apply it in an Inftance on the Lives of 4., B., and
C., and Survivor, all fuppofed to be of the Age
of 12 Years, and at 4/. per Cent, Intcreft.

An Annuity for the Life of 4. is
in Value B |

The fame for the Life of B. is' 17-20

The fame for the Life of C,is  17-20

17-20

All thefe Annuities put together

2 }> 51-60
An Annuity for thefe three Joint-
Lives is said o

Thefe Values put together 3'1‘}62-—04--6:-04
mount to Haalat
An Annyity for the ]nin_t—Livcs)?
of A. and of B.is i At
The fame for the Joint-Lives of}
A, and C, 13 | }'1 -t
The fame for the Joint-Lives of )
B. and C, is

13-01

Thefe three Values put together '
amount to iy EIp3RoamIR0;
This
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This laft Sum total, being dedue-
ed out of the firft Sum total,
~leaves a Remainder, ‘as the >—w== 2301
Value of the Annuity for thefe |
- Lives. -

This Remainder, 23-01, is the Sum given in
thefe Tables, as the Value of this Annuity. We
will examine then here, as we did under the Ar-
ticle of Annuities for two Lives, what are the
Parts of the Value of the Annuity for thefe
Lives which by this Rule are directed to be
brought to Account as Parts of fuch Value:
and by that Mcans we {hall difcover whether
the true and right Values, or whether more or
greater Values are not brought to the Account
of an Annuitant on thefe -Lives than do really
belong tofuch Lives: And hereIcannot only cer-
tainly fay that more Values are brought to fuch
Account than ought to be, but I think I can
alfo determinately fix thofe more Values fo
brought to this Account. ’

The firft Sum brought to fuch Annuitant’s
Account, or left ftanding in his Account, is
10-44, the Value of the Annuity for the Joint-
Lives of 4. B. and C.; for by the Rule this
Value is added to the firft Sum total, and is no
where fubftracted ; and this Sum to be fure ought
to be, and is rightly brought to the Account, as
a Sum which the Proprictor will receive during
the Joint-Lives of 4. B.and C. If we proceed to
¢xamine what is farther carried to fuch Account

or
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or left flanding on fuch Account, it will appear
to be fo much of the Value of the "Annuiry on
the Life of 4. B. and C, each fingly taken, as re-
mains when the Valde of  the Joint=Lives two
and two combined is fubftradted, By the Me-
thod in which Mr. Richards puts it, we colle&
together the Value of' the feveral Annuities for
the three Lives fingly taken, ‘and into fuch ge-
neral ‘Account we infert the Value 6f the three
Joint-Lives-once, and make one grofs Sum, and
out of this Sum we-fubftra& the Whole of the
Value for the Joint-Lives, two and two com-
bined. Now this Sum thus fubftradted in EE
fet and in the Event is fubftra®ed out of the
Value of the Annuitics for the thrée Lives fingly
taken and put together, and might be previoufly
{o fubftracted, and the Value of the Annuity for
the three Joint-Lives be afterwards added to the
Sum remaining : or the Value of the three In-
terefts during the two Joint-Lives may be fingly
and feparately fubftradted out of the Value of
the Annuities for each of the three Lives fingly
taken, and the Value of the Annuity for the
three Joint-Lives be afterwards added to the
three Sums remaining : And in either Ways of
the three the final Produce will be one and the
fame Sum. From whence ’tis evident that the
Parts of the Value of the Annuity here taken
are in the whole 5 the Value for the three Joint-
Lives once, and fo much of the Value of the
three Lives fingly taken as remains when the
Value of the Joint-Lives two and two come

bined
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bined is fubftracted ; “whether fuch Subftradtion
of the three Intcrefts on the Joint- Lives two and
two combined be made fingly out-of the Value
of each Life fingly takén, or out of the Value
of the three Lives fingly taken and put together,
or out of fuch laft Value when the Value for the
three Joint-Lives is.added.

This, perhaps, will more clearly appear to be
the Cafe, if we pat the Rule into a different
Form; as thus. To take the Value of the An-
nuity for the three Joint-Lives once, and out of
the Value of the ‘Annuity on cach of the Lives
{ingly taken feparately to fubftract the Value of
the Annuity for one of the Sets of the Joint-
Lives two and two combined, by which Mcans
all three Sets will be fubftracted, in this Way as
well as the other: And to take the three Re-
mainders, together with the Value of the An-
nuity for the three Joint-Lives, as the Value of
the Annuity for the three Lives and the Survi-
vor. In cither Way of ufing the Rule the
Values will, and neceffarily muft, come out the
{ame, for the Difference is only this: In onc
Cafe we fubftract three Sums out of three Sums
feparately, and in the other Cafe we firft collect
each of the fame three Sums into one Sum, and
then make the Subftraction colle&ively. To ufc
the fame Inftance we had before,

The
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The Value of an Annuity \
for the Joint-Lives of A,} — 1Ce44

. .B:, and C., is

The Valuc of an Annuity
for the fingle Life of 4 is € 1772°

The Value of an Annuity
for the Joint-Lives of 4. % 13-0I
and B. is :

"The fecond Sum {ubftraéted
out of the firft leaves

The Value of an Annuity
for the fingle Life of B. is
The Value of an Annuity %

2 extg — 1

17-20

for the Joint-Lives of 4,
and C. 1s '

The fecond Sum fubftraéted
out of the firft leaves g Ot gea g

The Value of an Annuity
for the fingle Lifc of C. is g 17-20

The Value of an Annuity .
% 13-01

13-0%

e T

tor the Joint-Lives of B.

and C. is

" The fecond Sum fubftradted

out of the firft leaves g S A e

Sum total—23-01-00

Now it will readily be admitted that 10-44
the Value of the Annuity for the three Joint-
Lives of 4. B. and C. is to be brought to Ac~
count; and I affirm, that the other Values to be
taken into this Account are, the Value of the
Annuity for the Joint-Lives of the two Survi-

vors,
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vors, and the Value of the Annuity for the Life
of the fingle Survivor; each of thofe Values to
be computed from the Time when the Intereft
in thofe Lives refpetively commences, or on an
"even Chance may be eftimated to commence.
But whatever are the Values to be added, I fay,
tis impoffible that the three Values here afign’d,
wiz. 4-19, 4-10, and 4-19, can be the right
Values ; for this Aflignment, moft affuredly, has
a double Error in it.

In the firft Place, no Value, direQtly and
ftrictly as fuch, is brought to Account, or left
remaining in the firft and general Account; for
fuch Parts of the Value of this Annuity as arife
after the Determination of the Intereft for the
three Joint- Lives, and during the Continuance
of the Interct in the two furviving Lives ; when,
paft all Peradventure, the Apnuitant for three
Lives and the Survivor has a Right to, and muit
reccive, fome Parts of the Value of his Annuity
during the Joint-Lives of thofe two who become
the Survivors; and therefore the total Omiflion
of this Valuec can no ways be juftified. And
that this Omiflion will creat¢ an Error in the
total Value of the Apnuity for the three Lives,
is evident from hence ; for that the Annuitant
here is intitled to a Value and a Term in imme-
diate Reverfion, and the Value and Term af-
fign’d to him by the Rulc is a Value and Term
in remote Reverfion. The Value firft aflign’d
to him is 10-44, which is equal to a Term of
13-3-00; after which ’tis plain the Annuitant
has a Title to a Valuc in immediate Reverfion

atter
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after 10-44, and to a Term which fhould take
Place on the Determination of the former Term
“of 13-3-00: But the Value here allotted to him,
Viz. 4-19, is 2 Value in Reverfion after 13-o01 ;
and the Term allotted to him is 2 Term which
takes Place after the Determination of a Term
of 18-3-c0; that being the Term to which the
Value 13-01 correfponds.  From hence ’tis plain
that for five Years, that is from the End of the
Term 13-3-00 to the End of the Term 18-3-00,
no Value or Term at all is allotted to the An-
nuitant ; and if any other is allotted to him as
an Equivalent, ’tis impoffible that it fhould be
a right one, and we fhall fee prefently what it
15, and that ’tis a wrong one.

The fecond Error committed in the Rule is,
that when one of the Nominees in the Annuity
is dead, fuch a Sum is brought to Account as
is equal to the Value of an Annuity, asif all
three of them were ftill living, and the Sum to
be received by the Annuitant were three diftinét
Annuities, and each of them equal to the Whole 5
when ’tis fuppofed in the Cafe, that one of the
Noininees is dead, and that the Annuity is no
more than a fingle one. “Tisindeed poflible that
A. may be the Survivor of the three, and pofiible
that B. may, and poffible that C. may ; but that
every one of them fhould in Fact become the Sur-
vivor, is Nonfenfe in Terms, and in Nature im-
poflible. And as to the Parts of the Value of the
Annuity to be received in the Life of the two
Survivors, that is when the Intereft in the Eftate
for the three Joint-Lives is determined, there can

be
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be no more Reafon to bring the Value of the
Annuity to Account oftner than once during
fuch furviving Lives, than there is for bringing
it to Account oftner than once during the three
Joint-Lives ; and yet this Rule brings it to Ac-
count but once only during the Term of the
three Joint-Lives, and for the Reft of the Time

brings it to Account threc "T'imes.
If we look back and obferve what are the
Parts of the Value of an Annuity, which by
this Rule are brought to Account in the Valua-
tion of an Annuity for two Lives and the Sur-
vivor, we fhall find, that there the Value of the
Annuity for the two Joint-Lives once taken,
and fo much of the Value of the Annuity on
both the Lives fingly taken as remains when one
only is {urviving; that thefe Values put toge-
ther arc ftated as the Value of fuch an Annuity.
Here it appears, that the Value of the Annuity
for the three Joint-Lives once taken, and fo
much of the Value of the Annuity on the three
Lives fingly taken, as remains when two are fur-
viving; that thefe Values put together arc ftated
as the Value of the Annuity for three Lives.
This being the Cafe, and the Rule proceeding
on the fame Foundations here as before, and
having thown, I think demonftrated, that other
and more Parts of the Value of an Annuity for
two Lives are brought to Account there, than
do or can poffibly belong to fuch an Annuitant,
I might very well refer myfelf to my Reafoning
under the former Head ; but fince I can deter-
minately fay what are the particular Parts of the
Value
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Value of the Annuity here which by the Rule
arc brought to the Annuitant’s Account, but do
not belong to him, T will go on, and try to fix
thofe Parts by the Inftance following; on the
Lives of 4. B.and C,, each of 12 Years Age..
We will fuppofe then, that N 20 grants an
Annuity to N9 1. for thofc three Lives and the
Survivor of them: and that N°. 40. grants 4
like Annuity to N9 2. for thofe three Joint-
Lives; to N©, 3. the like Annuity for the Life
of 4. if A furvives either B.or C,, and to
commence on the Death of B. or C.,, whichfo-
ever of thofc two dies firft; to N 4. the like
Annuity for the Life of B. if B. furvives either
A. or C, and to commence on the Death of 4.
or C., whichfoever of thofe two dies firft ; and
to N°. 5. the like Annuity for the Life of G if
C. furvives cither 4. or B., and to commence on
the Death of 4. or B., whichfoever of thofe
two dies firt. The Value of the Annuity
granted by N® 20. to N9 1., as given in the
"Tables and computed before, is 23-01. Let
us compute, in the next Place, what is the Value
of the four Annuitics granted by N°. 40. to
N©, 2., 3.,'4., and §. ~ Thé Value of" the An-
nuity granted to N, 2., being an Annuity for
the Joint-Lives of 4. B. and C., is in Value, as
by the Tables, 10-44. The Value of the three
Annuities granted to N% 3., 4., and §., are
evidently the fame; becaufe they are all to com-
mence on an cqual Contingency, and on an even
Chance are to commence and determine at one
and the fame Time : So that a Computation of
the
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the Value of one gives the Value of each. The
Annuity granted to N©. 3. is for the Lile of A
in Reverfion after the Death of B. or C., and i
Cafe he furvives either of them, that is, after
the Determination of the Joint-Lives of B. and
C:: An Annuity for the Life of 4., abfolutely
and in the Whole, is 17=20, and an Annuity for-
the Joint-Lives of B.'and C. is 13-01, as given
in the Tables and the Computation above; and
if 13-01 be deduéted out of 17-20, the Sum re=
matning will be 4-19, which is the Value of the
Annuity granted to N€ 3. The Annuity be-
longing to N°. 4. and N, 5. being cach of the
fame Value as that belonging to N9 3. muft
cach be 4-19. If we put together all thefe four
Annuities granted by N 4o., they ftand thus.

The Annuity to N°% 2.  10-44
That to N°. 3. 4-19
Thatto N% 4. . 419
That to N® 5. 4-19

Total Value  23-o1

This being the total Value of all the four
Annuities put together, and the Value of the
fingle Annuity belonging to N9, 1., as ftated in
the "Tables, being the fame, viz. 23-015 let us
{fec how the Cafe ftands with Regard to the re-
fpeCtive Grantors, N°. 20, and N°. 40.: And,
to avoid Confufion, we will fuppofe 4. to die
firft, B.fecond, and C. to be the Survivor. Now
during the Joint-Lives of 4 B. and C; N°. 20.

Cc and
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and N°, 40: are on the fame Foot, that is, each
muft pay one Annuity; on the Death of 4. the
Annuities to N°. 4. and Ne. §. are both to com=
mence, and N°. go. will have two Annuitics to
pay ; but N 20. will have onc only to pay;
and on the Death of B. each of the Grantors
will be again on the fame Foot, and each of
them have one Annuity only to pay. This In-
ftance demonftrates, that the Value of the four
feparate Annuities is no more than 23-01 5 that
the Value of the fingle Apnuity for the three
Lives and the Survivor cannot be fo much § thae
during the Joint-Lives of B.and C., the two fur-
viving Lives, two Annuities are in the Compu-
tation calculated to be coming to that Annui-
tant, when in Fa& only onc belongs to him:
Confequently, that one of thefe two Annuities
is brought to his Account more than belongs to
him.

To confirm the Juftice of this Calculation, if
it needs any Confirmation ; or rather to fhow,
if Mr. Moivre’s Method of computing the Value
of Annuities for three Lives and the Survivor is
purfued, that the Cafe is and neceflarily muft be
fuch that this particular Chance of a double An-
nuity during the Continuance of the two furvi-
ving Lives is always inferted and brought to the
Annuitant’s Account, I crave Leave to make Ufe
of the Inftance given by Mr. Rickards, Pagethe
83d, €3¢. He there fuppofes a Man to give his
three Daughters, whom I will call 4. B. and C,,
an Annuity of 20/ per Annum each during their
Lives; and to order, that when any of them

dies,
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dics, thc Annuity of the Sifter dying thould
fall to the other two in equal Shares; and at the
Death of another, that the whole thould belong
to the Survivor for her Lite. He goes on thence
to compute the Value of this Gift to each of
thefe Women; and gives us the Value of the
Share of the eldeft Sifter thus. Firft 207 per
Annum during her own Life. Secondly, 104
per Annum in Reverfion of the youngeft, to con-
tinue from thence during the Joint-Lives of the
other two, Thirdly, 10/. per Aunum in Rever-
fion of the Second, to continue from thence du=
ring the Joint-Lives of the Firft and Third.
Fourthly, 40/ per Annum in Reverfion of the
two youngeft Lives during her own Life. T have
here omitted the Values, becaufe I do not intend
to enter into that Matter, whether the Values
there given, or the Method by which they are
computed, be right or no, though that too may
very well be queftion’d ; but the fingle Point I
infift on here, is that more Articles are inferted
than do belong to, or can poffibly ever be en-
joy’d by this Sifter.

I will not charge the Author with ufing fome
Art in the Expreflions here ; but he muft give
me Leave to vary them a little, and I would ex=
prefs the Thing thus.  Firft, 20/ per Annamto
A. during her own Life. Secondly, 10/ per
Aupum in Reverfion after the Death of C.,, to
continue during the Joint-Lives of 4. and B.
Thirdly, 10/, per Annum in Reverfion after the
Death of B., to continue during the Joint-Lives
of 4.and C. If we read the Account thus, it

Ce¢ 3 appcars
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appears cvidently that there are two Articles or
two Annuities of 10 /A per Aun. each, on the feve=
ral Joint-Lives of 4. and B., and of A. and C.:
And a Man may read as he runs, that this ne-
ceflarily fuppofes that B. furvives C., and at the
fame Time that C. furvives B.: But fince “tis
impoflible in Nature that both fhould happen,
’tis impoflible in Fact that 4. thould cnjoy both
thofe Annuitics. She has undoubtedly a Chance
to one or other of thofe two Annuities, and to
determine to which of the two fhe has a Chance,
and to compute the Value of it, may have fome
Difficulty in it, but there is none at all to fee
fhe cannot poffibly have a Chance to both. . Her
firft reverfionary Intereft commences on the Death
of C., and not before, and from thence during
the Joint-Lives of herfelf and B. fhe will receive
10/ per Aumum: But when, or which Way,
will the fecond reverfionary Intereft -arife and
commence, or how can fhe-cver receive the 107,
per Annum on the Joint-Lives of herfelf and C.,
when C. is already dead and gone? 'We fee then
in this Cafe, juft in the fame Manner as in the
Cafe of Annuitics for three Lives, that in both
Accounts the Annuity during the Joint-Lives
of the two Survivors is twice inferted, when it
ought to ftand there once only. From hence
therefore, as Mr. Richards concludes that his
Computation of each Sifter’s Portion is 2 right
one, from its Agreement with the Valuc of the
whole Eftate of all the three Sifters on the Sur-
vivor of the three Lives; fo from the fame
Agreement I conclude, fince his Computation

of
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of the Value of cach Sifter’s Portion is a wrong
one, that the Computation of the Value of the
whole Eftate on the Survivor of the three Lives
is a wrong one likewife.

If we carry our Enquiries further, and exa-
mine whence this Excefs in the Valuation of thefe
Annuities arifes, we fhall fee plainly that it arifes
from the original Hypothefis, cither in part or in
the whole, for moft certainly it affigns more
Chances of Vitality on the Lives of three Per-
fons'and the Survivor of them than do or can
poffibly belong to them. The Hypothefis af-
{crts, that an Annuitant on the Lives, fuppofe of
A. B. and C, and the Sutvivor of them, hasfeven
Chances of Vitality, or {feven Chances that fome
or one of them is living 3 and I affirm on ‘the
contrary, that he has fix only, and that he can=
not poffibly have more than fix, ecither at the
Commencement, or at any Time during the Con=
tinuance, of the Intereft in their Lives. The
Seven feveral Chances of Vitality aflign’d to the
Annuitant upon thefe three Lives and the Survi-
vor by the Hypothefis ftands thus; and may be
rank’d in three Clafles, as follows.

The firft on the Lives of 4. B.and C. all living.

The fecond on the Lives of 4. and B. C. dead.
The third on the Lives of 4 and C. B. dead.
The fourth on the Lives of B.and C. 4. dead.

The fifth on the Life of A4. B. and C. dead.,
The fixth on the Life of B. A.and C, dead.
The feventh on the Life of C, A4, and B. dead.

Cc 3 In
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In the Order and Manner in which I have
placed thefe Chances, which does not in Sub-
ftance vary from that in which the Hypothefis
places them, ! think it appears on the View,
that in the third or laft Clafs there is one Chance
inferted which the Annuitant has no Right or
Pretence to, there being in Fact no fuch Chance.
At the Commencement of the Intereft in the
Lives of thefe three Perfons, and whilft they are
all living, there is undoubtedly a Chance that 4.
mav become the laft Survivor, that B. may be-
come fuch, and that C. may become fuch: But
the Hypothefis docs not ftate it in this Manner ;
and if it did fo ftate it, then there muft be three
{uch Chances reckon’d, for fo many are then fub-
fitting, or there are none, and thus we fhall have
nine Chances inftead of Seven. But the Truth
is, and the Hypothefis ftates it in this Manner,
wiz. when, and if A is dead, that either B. or
C. is the laft Survivor ; when, and if B. is dead,
that either 4 or C. is the laft Survivor; and
when, and if C. is dead, that cither 4.or B. is
the laft Survivor. Now thefe Chances, or any
of them, do not commence and accrue to the
Annuitant, unlefs and until either 4 or B. or
C. is dead; and when any one of them is dead,
fuppofe 4., ’tis as plain as Words and Figures
can make it, that between the two Survivors B.
and C. there remain to the Annuitant no more
than two Chances of Survivorfhip, viz. either
that B. or that C. will furvive; for after A is

dead there can be no fuch Chance that 4. will
furvive;
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furvive; it being now, to this Purpofe, the fame
Thing as if 4. never had any Being atall.

And that the Chances of the third Clafs, that
is the Chances of the laft Survivor, do not com=
mence ’till one of the three is dead, is as evident
a Pofition as the former; becaufe whilft all three
are living, the Annuitant’s Chances are thofe of
the fecond Clafs, and no other; and the Hypo-
thefis ftates it in this Manner. But whether it
does fo ftate it, or does not fo ftate it, in the
third Clafs, and aftcr one of the three is dead,
there are then but two Chances left; and ’tis
impoffible to make three Chances of them, but
by fuppofing that they are all three living. Now
if we make this Suppofition, that all three of
them are a fecond Time living, as in Truth the
Hypothefis does; the Confequence muft be, and
we f{ee the Confequence in the Computation is,
that the Chances on the Survivorfhip of two are
a fecond Time brought to Account ; for {o long
and as often as all three are living, or fuppofed
to be living, fo long and as often the Chances
of the Survivorfhip of two muft continue and be
accounted.

To fhew more apparently, that this Hypo-
thefis for calculating the Chance of Vitality on
thefe Lives, does certainly infert more Chances
than belong to them, if not the individual one
juft mentioned ; I crave leave to add one Argu-
ment more, which in Subftance is the fame, as I
urged under the Head of the Chances of Survi-
vorfhip on two Lives, and which perhaps may
appear more obvious and open than the former,

Ce¢ 4 It
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If we make a Calculation of the Chance of the
Duration ‘of three Lives or one of them, all
fuppoled to be of ten Years of Age, according
to the Method preferibed by the prefent Hypo-
theﬁs., fuch Duration comes out to be equal to
a Term t;:f 61 Years or near it. If we makea
Calculation of fuch Chancc and on the fame
Lives. b} the Brefaw Tablc, and that Table is
by the Doétur recommended, and moft certainly
15 2 gm}d Rule, fo far as thc Table itfell is a
juft one, to calculate the Chance of the Duration
of a fingle Life, and thc Reafon which proves
fuch Table to be a good Rule, for calculating
the Chance of the Duration of a fingle Life, is
the very fame and equally good to prove, that
the Table is a good Rule to calculate the Chance
ot the Duration of two, three, or more Lives,
and the Survivor of them, at leaft where the
Lives are of equal Age: Now by this Table,
the Chance of the Duration of thefe three Lives
or any one of them, is equal only to a Term of
58 Years; the Method of making which Calcula-
tion, and the Reafons confirming the Juftice of
it, may be feen in page 346 of this Treatifc,
to which I crave leave to refer myfelf.

Since then the Chance of the Duration of
thefe Lives, in one Way of computing, is cqual
to a Term fhorter by three Years, than in the
other Way of computing the fame, and fince
it is impoflible both fhould be right, Imuﬂ: leave

it with the Favourers of this Hypothefis to make

out, that the Error docs not lic on the fame fide
' on
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on which the Excefs lies; and an Error-on one
fide or the other, there muft certainly be.

This being the Cafe, if Mr, Moivre has de-
monftrated that his Rule for calculating the Va=
lue of Annuities for threc Lives, 1s confonant
to the Do&or’s Hypothefis, for calculating the
Chance of the Duration of three Lives, which 1
have Reafon to believe he has not done, though
I never faw his Treatife ; yet, admitting it to
be fo, Ido not fec any Thing is gained by his
Demonitrations, unlefs the Satisfaction of fecing
that fuch his Demonftrations have deftroyed that
very Thing, which they were calculated to
ftablith ; for if the Hypothefis is falfc, the Rule
too, if it be mathematically confonant to it, and
for that very Reafon, muft be falfc too. But 1l
will venture to fay, whatever Mr. Moivre has
demonttrated, cor fuppofed himfelf to have de-
monftrated, that his Calculations have not prov'd
that his Rule is in all Inftances confonant to the
Hypothefis, unlefs they have provd, which 1
may be very confident they have not done or
ever can do, that a Term for 59 Years is equal
to and one and the fame Thing, asa Term for
65 Years. I have made a Calculation, and fct
it forth in page 389 above, of the Term to
which three Lives of 12 Years of Age or one of
them, has an even Chance of Duration, where
fuch Chance is calculated by the Doctor’s Hy-
pothefis, and the Term is barcly 59 Years: But
an Annuity for three fuch Lives, computation
being made at 4l per Cent. Intereft, at which

Rate of Intereft Mr. Richards tells us he ftri¢tly
purfued
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purfued Mr. Moivre’s Rule, in forming his
Tables, is in thofe Tables ftated at 23-01 ; and
the Value 2 3-01 is equal to a Term of 65 Years.
Now this Term of 65 Years, for which the
Annuity muft continue, or the Value of it can-
not be 23-01, isnot only monftroufly abfurd, as
making the Annuity to have a Chance of Contr-
nuance, longer than any one of the Lives on which
it depends has any Chance of Continuance,
but it demonftrates that Mr. Moivre’s Rule for
calculating the Value of Annuities on fuch Lives,
is not agreeable to the Doctor’s Hypothefis for
calculating the Chance of the Duration of thefe
Lives.

And as the Rule for calculating the Value of
Annuities on thefe Lives, does notin all In-
ftances agree with the Hypothefis for calculating
the Chance of the Duration of fuch Lives; for
we fee here it varies in the moft material Point;
fo neither does this Rule in any Sort agree with
the Rule which the Doéor prefcribes, for cal-
culating the Value of Annuitics on thofe Lives.
The Do&tor’s Rule for calculating the Value of
Annuities on two, three, or more Lives, is the
fame in Subftance, with that which he ufes for
calculating the Value of an Annuity on a fingle
Life, viz. by cftimating the Annuity on a Life
or Lives, as an abfolute one for fo many Years as
fuch fingle Life, and where more Lives than one,
for fo many Years as any one of the given Lives,
can poflibly have a Continuance; after having
dedutted thereout a Value correfponding to the
Chances of Mortality, which in cach Year of

fuch
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fuch Life or Lives may have arifen, or incur’d
during fuch poffible Continuance. By this
Means, as well in the Cafe of a fingle Life, as
of two or more Lives, the Chance of the Dura-
tion of the Annuity in the Lives, is not ade-
quate to, but is always lefs, or fhould be lefs,
than the Chance of the Duration of the Lives
themfelves; and the Doctor does not alledge or
fuppofe, that his two Rules would produce one
and the fame Term for the Annuities and for
the Lives, though if they had concurred in fuch
Produce, I do not think fuch Concurrence would
have been any Objection to the Rules; but Mr.
Myivre’s Rule, whatever he may alledge or
might mean, does not agree with cither of them,

The Doctor’s Method for calculating the
Value of Annuities on two or more Lives, as
he himfelf very juftly complains, requiring 2
very long and tedious Calculation, and being at-
tended likewife with fome Intricacies, Mr. Mosvre
has found out, or imagines he has found out,
another Rule for this Purpofe, which is lefs dif-
ficult and more concife, and which is furmifed
to be built on the Doctor’s Foundations, and
agrecable thereto. Whether there be any and
what Agrcement between thefe two Rules, we
fhall fec prefently ; but in the Values which
they feverally produce, as the Values of Annui-
ties on the fame Lives, and in the Terms to
which thofe Values correfpond, fure I am that
they differ very widely, and that Mr, Mojvre’s is
by much the worft. 1 have by the Doctor’s

Rule made a Calculation, and a tedious Picce of
Work
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Work it was, of the Value of an Annuity for
two Lives, and for three Lives, and the Survi-
vor, all fuppofed to be of ten Years of Age,
and at 6/ per Cent. Intereft; and the Value of
the firft Anpuity is 15-41, which is equal to a
Term of 45-0-00, and the Value of the fecond
is 15-91, which is equal to a Term of 55-0-00.
If we confult Mr. Richards’s Tables for the
Value of Annuities on twe Lives, and three
Lives of 12 Years of Age, which is the Age at
which his Computations are made ; ‘and he affares
us,  thofe Tables were framed by Mr. AMoivre’s
Raule, and upon Tryal, I am fatisfied that they
are rightly and juftly fo conftruéted ; we find
the Value of the firft of thele Annuitics, viz.
that for two Lives to be 15-59, which is equal
to a Term of 48-0-00, and the Value of the
fecond, wiz. that for three Lives to be 16-19,
which is equal to a Term of 61-0-c0. Now
the Value of an Annuity muft be greater, and
the Term correfponding to it longer, where the
Annuity depends on two, or on three Lives of
10 Years of Age, than where it depends on
the like Lives of 12 Years of Age, and if the
Rules which produced thefe Values and Terms
were confonant to each other, would certainly
be fo; whercas we fee here that the Annuities
depending on the elder, and confequently the
fhorter Lives are of a greater Value, and equal
to a longer Term, than thofe which have their
Dependance on younger, and confequently longer
Lives; the one an even three Years, and the

other fix Years; which is not only very abfurd,
but
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but evidently demonftrates that the two Rules
are not the fame in Subftanccj but that Mr.
Moivre’s of the two, is the moft faulty, as mak=
ing an Addition to a Value already too great,
and to a Term already too long.

Having fufficiently prov’d that Mr. Mbivre’s
Rule, for calculating the Value of Annuities on
three Lives, does not, in all Circumitances,
and in thofe which are moft Material, agree,
cither with Dr. Halley's Hypothefis for calculat-
ing the Chances of Vitality on fuch Lives, or
his Rule for computing the Value of Annuities
on fuch Lives, fince his Rule producesfucha Value
and Term for thefe Annuities, as varics greatly
from the Value and Term which the Doctor’s
Hypothefis or Rule produces: Let us examine
now wherein thefe two great Authors agree, for
in one Particular at leaft, they certainly doagree;
but it is in a very unhappy Particular, viz. the
moft weak Part of the Doéor’s Hypothefis.
This, as I have before obferved upon it, in ftat-
ing the Chances of Vitality on three Lives, has
ftated them at feven, whereas there are no more,
and I think I have prov'd beyond all Contradic-
tion, that there can be no more than fix; and
herein the Rule of the one, is confonant to the
Hypothefis of the other ; for it makes Account
of fuch feventh Chance, and inferts a Value in-
ftead of, and as an Equivalent for, fuch Chance,

There being then this Cotifonance between
them, it may bc ask’d, What gives occafion
that they produce fuch a Variety in the Values,
and in the Terms of the Annuitics on thefe

Lives
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Lives? The Anfwer to this Queftion will plain-
Iy fhew, there is a Fault in Mr. Moivre's Rule,
confider’d feparately and diftinétly by itfelf, ovep
and befides the Defe@ which is in it, in that
Inftance wherein it agrees with the Doéor’s
Hypothefis. The fupernumerary Chance of
Vitality, which the Hypothefis brings to Ac-
count on three Lives, is a Chance arifing be-
tween the Determination of the Intereft on the
three Lives, and the Commencement of the In-
tereft on the fingle Life, that is during the In-
tereft of the two furviving Lives; for it gives
three Chances of Survivance between thofe two
Nominces, when there can be no more than two ;
by which means the Chance of Duration of one
or other of the three Lives, is extended beyond
its due Limits, for a certain Number of Years
cqual to fuch extraordinary Chance. Mr. Moivre
enters into the fame Notion, fuppofes the fame
fupernumerary Chance, and in his Rule inferts
a Value correfponding to fuch Chance, and in
the fame Place: And very likely he may have
demonttrated, for in Faé the Cafe is fuch, that
his Rule does infert fuch and no other, or more
Values on fuch Lives, than correfpond to the
Chances on fuch Lives, which the Hypothefis
has inferted. But the Chance extraordinary in-
duced in one, is a Thing fo different from the
Value extraordinary induced in the other, that
thefe Things, fuppofed and feeming to be the
fame, create the Difference of the Values and
Terms on thofe Lives, according as they are

computed by the one or the other of the Rules.
That

s
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That this Chance in the Hypothefis, is of
a different Nature and Account from the
Value in the Rule, will appear from hence.
The Hypothefis, by inducing this Chance too
much, inlarges the Term, to which all three
Lives are equal for a Term, fuppofe of feven
Years, and whether this be the exaét Number
of Years, by which fuch Term is inlarged,
is not here material ; but a Term of feven
Years, or any other Number of Years, whe-
ther inferted during the three Joint-Lives, or
during the two furviving Lives, or during the
Life of the fingle Survivor, or wherever it
be inferted, does no more and goes no far-
ther, than to add feven Years too much to
the Term to which thofe Lives are equal. But
where a Value correfponding to fuch fupernu-
merary Chance, or to fuch additiopal Term, is
to be added to fuch Account, or is inferted
more than belongs to fuch Account, there is
great Difference, whether fuch a Value, as corre-
fponds to the like Term, be taken during the
three Joint-Lives, or during the two furviving
Lives, or during the fingle furviving Life, or in
Reverfion after them all, A Term of feven
Years added, let us fuppofe it inferted where
we will; is only an additional Term in Rever-
fion after the End of a prior Term, and inlarges
fuch Term no farther than the feven Years fo
added ; but a Value equal to feven Years, if
taken and inferted in the middle of a longer
Term, is not a Value wholly in Reverfion of
the former Value, but fhall increafe the original

Term,
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Term, perhaps twice feven Years, and of
neceflity muft increafe fuch Term more than
feven Years; becaufe the Value of a Term in
Reverfion, fuppofe after twenty Years, is much
greater, and theTerm correfponding much longer,
than the Value of aReverfion, and the Term cor-
refponding, fuppofe aftera T'erm of forty Years.
Now fince Mr. Moivre’s Rule inferts, as it ma=
nifeftly does, a Value correfponding to the Term
{u pﬂﬁ:d to arifc immediately after the Deter-
mination of the Intercft on the three Joint-Lives,
and during the Lives of the two furviving No-
minees 5 the Value of a Term for {feven Years in
Reverfion, then and there taken and added to
the Account, will add fauch a Value to the
Whole, as fhall greatly exceed a Term of feven
Years. -
For Inﬂancc, and not that this is exactly the
Cafey -if the true and proper Term of thefe
th-rr:c Lives was a Term of forty Years, the
Valuec of an Annuity for thofe Lives at 4 L per
Cent. would be 19-78; if to this Term we add
feven Years, as we fuppofe the Hypothefis to
do, the Term would then be 47 Years and no
more, and the Value of that Term is 21-05:
But if to the Value 19-78, we add the Value of
a Term for feven Years in Reverfion after 20
Years, as we ihppaﬂ: Mr. Moivre’s Rule to do,
and as In Fa& it evidently does, the Value -:JF
the whole Annuity will ftand thus: The Valuc
of thofe feven Years in Reverfion after 20 Years
is 2-74, and if this Sum be added to 19-78, the
total Value will be 22-52, which is cqual to a

Term
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Term of 59 Years. From hence ’tis apparent
that Dr. Halley's Hypothelis and Mr. Moivre’s
Rule do not agree in all Inftances; and it fol-
lows likewife, though the Hypothefis were ad-
mitted to be right, yet that the Rule muft be
falfe throughout, for that onc and the fame Fr-
ror runs through the whole Scheme of it. The
Error I mean is, that it fuppofes that to add to
or fubftraét from a given Value a proportional
Part of it is one and the fame Thing, as to add
to or fubftract from a given Term a like propor-
tional Part, which we have before proved, and
which appears from the Inftance juft now given
to be entirely wrong,

Now this Defe¢t in the Rule has {o ftrong
an Operation in all Computations of this Kind,
that if we could {fuppofe an Annuity on a fingle
Life, Interet computed at 4/. per Cent., to be in
Value 19-78, and to be equal to a Term of 40
Years; and it the Breflaw Table be a good Rule
to eftimate the Duration of a Life, a Perfon of
10 or 12 Years of Age has an even Chance to
live 40 Years; and if the Lite be cqual to that
Term, I make no doubt but the Annuity de-
pending on that Life will be equal to the fame
Term: Upon thefe Suppofitions, and if we
make vie of this Rule to calculate the Value of
an Annuity for three fuch Lives, the Value pro-
duced will exceed the Value of the Inheritance
confiderably. Buat in Truth, to difcover the
Extravagance of the Eftimates of the Value of
Annuities on thefe Lives, when made according
to this R ule, and that fuch Extravagance does

Dd not
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not proceed intirely from Dr. Halley’s Hypothe-
fis, but from the Rulcitfelf as introducing a Value
inftead of a Term, we need not to go out of Mr.
Richards’s Tables which were conftruéted by the
Rule. If we confult them, the Value of an Annui-
ty for three Lives, fuppofc of the Agcof 15, as a
Medium between 12 and 17, is 23-01, Intereft
ftated at 4/, per Cent.; which is cqual to a Term
of 65 Years; but if we make Ufe of the Breflaw
Table to compute the Daration of thefe Lives
or any one of them, and I am fure thofe Tables
extend the Chance of fuch Duration beyond
the Term which can well be juftified, yct the
Term of thofe Lives is no more than 53 Years
and an half; and if we follow Dr. Halley’s Hy-
pothefis in making fuch Computation, the Term
is only 56 Years and a Quarter. If we put
this Matter into another Light, and compute
upon the Breflaw Tables how many Perfons of
the Age of 1§ live to be of the Age of 80, and
here again the Allowance is fufficiently large, it
appears manifeftly that not one in 15 arrives
at that Age; the Number of Perfons living of
the Age of 15 being 628, and thofe of the Age
of 80 no more than 413 and if we divide 628
by 41, the Number arifing is 15 and fomething
over; which fhews, that to have an even Chance
that any one of our Nominees fhall live to be
of the Age of 80, we muft nominate morc
than 135 Perfons. But Mr. Richards’s Tables for
the Value of an Annuity for three fuch Lives,
which were formed by Mr. Moiwre’s Rule, fup-
pofe there is an even Chance that one Perfon in
' three
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three of fuch Age will live to be 8o Years old,
for they compute the Annuity to continue for
65 Years from the Time of the Grant made, at
which Time all the three Nominees in the Grant
arc of the Age ot 15. This, I think, is fo plain
and clear a Cafe, that I nced not to add any
Thing farther to prove, what I have undertaken to
prove, that in this Value of an Annuity for three
fuch Lives, which makes it an even Chance that
onc of the Lives continues in Being for 65
Years, more or greater Values; though it does
not difcover in particular what thofe more or
thofe greater Values are; have been carried to
the Account, than do or can belong to the

Proprietor of an Annuity for three fuch Lives.
Since then,  ncither Dr. Halley’s nor Mr.
Mboivre’s Rule, for calculating the Value of An-
nuities for two, three, or more Lives and the
Survivor of them, nor any Tables which have
been conftructed by thofe or by any other Rules,
do give us the right Valae of them; I fhall pro=
ceed now to propofe my own for that Purpof2,
My Mecthod, and which I believe is the only
one to do this within any Degree of Juftnefs, is
to compute here, as we did in the Cafe of An=
nuities'on a fingle Life, to what Term the given
Lives or one of them has an even Chance of Dus
ration 3 for the Aanuity moft certainly depends
on and muft continue as long as any of the Lives
continues; and when we know for what Term
the cven Chance is that any one of the Lives
and the Annuity acttendant on it will continue,
we know on the fame ¢ven Chance what the Value
Dda of
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of the Annhity is, for ’tis equal to that Term
to which the Lives arc equal.

To compute the Term to which two, three,
or more Lives, meaning concurrent Lives and
the Survivor of them, are equal; I propofe this
Method. Where two Lives are of equal Age
and Goodnefs there can be no Difference which
of the two is fuppofed the Survivor, the Chances
of Survivorfhip between them being equal ; there
then we may take the Term to which cither of
the Livesis equal, fimply as itis, as Part of fuch
Term. 'The fecond or other Life we muft look
upon as 2 Life or Term in Reverfion, as in rea=
lity it is; and when it falls into Pofieflion, we
muft not account of it as a Life equal to the
fame Term, as it might be effimated at the Time
when the Tntereft in the two Lives firft com-
mences ;- becanfe fo many Years are elapfed be-
foré it commences, as incurred during the conti=
nuance of the firft Life; but we muft ftate fuch
feconid Life as equal to fuch a Term only, as fuch
Life will be cqual to at the Time of its fuppos'd
Commencement. This then would be the Term
to which fuch fecond Life would be equal it it
were a Thing certain that it did ever take Place;
but there being a Contingency, by the Death of
fuch fecond Perfon during the Life of the firft,
that it may never come into Pofleffion at all, 2
Deduion is to be made out of fuch reduced
Term cqual to that. Contingency : And thefe
two Terms, viz. the Term to which the firlt
Life +is equal taken fimply as it is, and the
Term to which the fecond Life is equal when

computed
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computed in this Manner on thefe two Reduc-
tions ; thefe two Terms put together are the
Term to which the two given Lives and the
Survivor of them are equal.

This Method purfucd will give us the Term
for any three or more given Lives. - The Term
for two firft Lives being known ; the third Life
as well as the fecond being only a reverfionary
Intereft, and to have its Continuance from the
"T'ime when it commences, and {uch Commence-
ment depending likewife on a Contingency :
Such reverfionary Life muft be computed to:
commence from the Expiration of both :the
precedent Lives, and for the Contingency of
Non=commencement a Deduction muft be made
from the reduced Term, in Proportion to the
Number of Years by which the Lives of both
the precedent Perfons; or the Terms to which
their Lives are equal, exceed the Term to which
the third or laft Life is equal.  And thefe three
Terms, viz. the Term of the firft Life, taken
fimply as it ftands, and the Term in both the
other Lives, fuch double Reduétions being firft
made, give us the Term for the three given
Lwcs and the Survivor.

I do not pretend to prove this Rule nght by
a- Mathematical Demontftration, for I am not
Mafter enough of the common Procefles in Al-
gebra to enter into that Sort of Proof, and pof-
fibly the Thing may not be capable of it; and
even that Proof fometimes fails us for Want of a
proper Application; fo we muft content our
felves with an Inftance or two, which may explain

Dd 3 my
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my Mecaning and Method ; and at the fame T'ime
ihc:w the Grounds and Euuudatmn of the Rule.

We will fuppole then the Eftate, whofe
Value {or two or for three Lives we are enquir-
ing aftér, - to be 100/ per Annum; the Rate of
Intereft to be 6L per Cent.; and the Term to
which a fingle Life for the different Stages of
of Life is equal, to be according to the Efti-
mate exhibited in my Table: Though at every
other Rate of Intereft, and upon any other fix’d
E.ftimate of the Term to which any fingle Lives
are equal, the Method will be the fame, and
will produce the Term to which two or three
Lives are equal. We will put it then that N°. 1,
has an Intereft in fuch an Eftate for a Term of
28 Years in immediate Poffeflion; N¥. 2. for a
fecond Term of 28 Years to commence from
the Determination of the firft; and N 3. for
the like Term to commence from the Detcrmi-
nation of the fecond ; that N 4. has an Intereft
in the like annual Eftate for the Lives of 4. and
B. and the Survivor; and N9 s. for the Lives
of 4. B.and C.and the Survivor, allof 12 Years of
Age. Now let us examine what is the Value of
thefe feveral Interefts belonging to thefe diffe-
rent Perfons, and compare them together; and to
avoid Perplexity, we will confider them feparately.

The Value of the Term belonging to N°, I.,
being a Term for 28 Years in immediate Potief-
fion, is 1340/ : the Valuc of that belonging to
NC, 2., being a Term for 28 Years in Rever-
fion after 28 Years, is 260/; and the Value
of that of N°. 3., being a farther like reverfion-

ary
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ary Term, is 54/.; and the Value of all the
three Terms, being all together a Term of 84
Years, i1s'in all 1654. ‘The Intereft of N©. 4.
in the Life of 4 is equal to the Intereft of
N, 1., for they are both fuppofed to be Eftates
in Pofleflion, and by my Table the Life of 4, is
cftimated to be equal toa Term of 28 Years;
the Value of that Intereft therefore is 1340/,
The Intereft of N€ 4.in the Life of B. fup-
pofed to be the Survivor is not equal to the
Intereft of N©. 2., becaufe the Intereft of N¥, 2,,
though in Reverfion, is an abfolute Term, and
certain both as to its Commencement and
Continuance ; whereas the Intereft of N€. 4. in
the Life of B., if ever it takes Place, cannot be
computed to have a Continuance for a Term of
28 Years, but for fuch 2 Term only as the
Life of B. is cqualtoat thc Death of 4,; and
befides fuch Intereft may never take Place at
all, becaufe of the Contingency that B. may die
before 4. At the Death of 4., that is at the End
of 28 Yecars, the Age of B. will be 40, a Life of 40
by my eftimate is ftated to be equal to a Term of
21 Years, omitting the Fraction, and the Value
of a ‘Term for 21 Years, in Reverfion after 28
Years, is 228 : And this would be the Value of
the Intereft of N°. 4. in the Life of B., if the
Intercft were fure to take Place. But, there be-
ing a Contingency that B. may dic before 4., a
farther Deduction is to be made out of this
Term in Proportion to fuch Contingency; and
this Proportion is thus to be adjufted, viz. 4
and B. being of the fame Age, the Chance is

Ddg juft
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juft an equal one which of the two becomes the
Survivor; and an equal Chance to the Whole
being the fame Thing as an even Chance to a
Moiety, one half of this Term of 21 Years
muft be deduéted or withdrawn, and then 10
Years and an half will be left, as the Term to
which the Life of B. is equal ; and the Intereft of
N, 4. in the Lifc of B., will be in Value 14973
and his Intereft in the two Lives of 4. and B.
will be equal to a Term of 38 Yearsand an half,
in Value 1489/

If we proceed in this Method and compare
the Intereft of N©. 5. in the Life of C. with the
Intereft of N©. 3. in his reverfionary Term of
28 Years, it will appear on the Comparifon that
the Intereft of the former falls much fhort of
the Intercft of the latter, for the fame Reafons
and under the fame Heads as in the Cafe pre-
cedent, The Intereft of N §. in the Lifc of
C. cannot be computed-equal to 25 Years, be-
caufe at the Commencement of the Intereft of
WO, s.in the Life of C, which is after the De-
termination of the two precedent Intercls in the
Lives of 4. and B., there can be no Pretence
that C, fhould have an even Chance to live 28
Years; but his Life muft be computed cqual to
a Term anfwerable to the Age he will be' of at
the fuppos’d and computed Time of the Ex-
piration of the former Lives ; and it being fup~
pofed that A lives 28 Years, and computed
that B. will live 10 Years and an half; in all 38
Years and an half; the Age of C. at the Com-
mencement of the Intereft in his Life will be

50
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50 and above, and a Life of 50 by the Eftimate,
in my Table is ftated at 17 Years, and a Term
of 17 Yecars, in Reverfion after 38 Years, isin
Value 107/4: This therefore would be the Va-
lue of the Intereft in his Life, were it furc to
take Place. But this being uncertain, becaufe of
the Contingency that C. may dic before 4., or
B., or before cither of them, this Term muft be
reduced as before; and the Chance with him
that he outlives them both being one in three,
and the Chance againft him that one or other
of the two others outlive him being two in three,
and a Chance of one in three to the whole Term
of 17 Years being the fame Thing, as an cven
Chance to a third Part of the Term, the In-
tereft of N-. 5. in the Life of C. will be equal to
a Term of five Years and two thirds of a Year
in Reverfion after 38 Years, which is in Value
about 42/.: The Intereft theretore of N°. 3, in
the three Lives all together, will be equal to an
abfolute Term of 44 Years, and in Value 15314
or thercabouts.

To thefe Computations of the Term, and
Value of the.feveral Annuities of N°. 4. and
N°. 5. refpeétively, I fee no Objection which
can be made ; and on the contrary, I apprehend
they are confirmed by Dr. Halley’s Maxim,
which with a very little Variation may be ap-
plied, and will be rightly applied here. The
Purchafor of an Annuity for the Term of 2
given Life, muft pay for fuch Parts, and only
fuch Parts, of the Term and the Annuity at-
tending on it, as he has Chances, or the even

Chance
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Chance, that his Nominee is living, and that he
enjoys the Annuity. That the Intereft of N-. 4.
in the Life of 4. is equal to a Term of 28
Years will admit no Difpute; becaufe it is fup-
pofed in the Cafe that the Life of 4. is equal to

a Term of 28 Years: and that his Intereft in the-

Life of B. is cqual to the very Term which I
have affigned, neither more nor lefs, will I think
almoft as little admit of a Difpute. Upon the
Intereft of N°. 4. in the Lifc of B. there can be
no Sort of Pretence that it is at any Value during
the Life of 4.; or when it commences, that it
can be computed to continue any longer than
for fuch a Term as the Life of B. is equal to,
or has a Chance to continue, from the Time of
fuch Commencement: And here again ’tis fup-
posd in the Eftimate, that the Life of B., when
the Intereft in his [ ife commences, is equal to a
Term of 21 Years, he being then of the Age of
40. As to the Dedudtion made out of this
Term of 21 Years, by which it is reduced to 10
Years and an half; it muft be admitted, that
there 1s a Contingency that B. does not furvive
A., and they being of the fame Age, ’tis plain
that the Chance of Survivorfhip is juft equal ;
and I fuppofe it will be admitted without an
Algebraical Calculation, though it is capable of
being fo prov’d, that he who has an cqual
Chance or one Chance in two to the whole
"Term of 21 Years, has juft an even Chance to a
Moicty of it ; and fince the Intereft of N°. .
in three Lives, in all refpes ftands on the fame
Foot; I conclude that the Terms and the Value

of
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of the Annuities attending on them, which I
have affigned to the refpective Annuitants, are
the very Terms and Values which they have
refpeétively the Chance to enjoy.

If then thefe my Computations of the Term
and Value of thefe feveral Interefts are right,
the Intereft of N°. 4., which is for the Lives of
A. and B, and the Survivor, is equal to 2 Term
of 38 Years and an half, and is in Value 1489¢:
And the Intereft of Ne, 5., whichis in the Lives
of 4 B. and C. and the Survivor of them, is
equal to a Term of 44 Years, and in Valuc
1531, or thereabouts, To which I add by way
of Corollary, that the Term to which fuch two
or fuch three Lives and the Survivor are equal,
at every Rate of Intereft, whether it be higher
or whether it be lower, is and muft be the fame;
for that the Rate of Intereft has no Influence,
and it is impoffible it fhould have any, on the
Chance of the Duration of the Lives,

I cannot forbear obferving here the great
Difference which there will be in the Value of
the Intereft of N°. 4. in the Life of B., if fuch
Value be computed by taking a Moiety of the
Term, and what it will be if we take a Moicety
of the Value of fuch Term. Here, where we
take a Moicty of the Term of 21 which is 10
Years and an half, the Value correfponding to
fuch 10 Years and an half, which is undoubtedly
the Value of the Intereft in the Life of B, is
144: But a Term of 21 Years, in Reverfion
after 28 Years, is in Value 2-28, and if we take
@ Moicty of fuch Value, we fhall have no more

than
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than 1-14, as the Value of the Intereft in the
Lifc of B; and the Value of the Annuity for the
two Lives and the Survivor will be no more than
14-54, equal toa Term of 35Ycars and fomething
over. And if we compute the Intereft of Ne. 3.
in the Life of G, on the Chance of Sarvivorfhip in
the fame Manner; by taking onc third of the
Value of  the Term when we fhould have one
third of the Termv itlelf; we fhall find the like
Deficiency ; and inftead of the Value 42, which
is the Value of the third Part of the Term, and
which on my Compautation is the Value of the
Intereft in the Life of €., we fhall have no more
than 38, as being a third Part of the Value
1-14: So that, in this Way of computing, the
Value of the Annuity for the three Lives would
be no more than 14-92, equal only to a Term
of 39 Years or lefs. - ]

To make this Obfervation applicable to the
prefent Purpofe, I muft take Notice that Mr.
Richards, in his Table for the Value of Annui~
tics on a fingle Lile, makes the Term, to which
a fingle Life of 12 Years of Ageis equal, to be
a Term of 28 Yecars or near it, Intereft com-
puted at 6/, per Cent.; and that an even 28
Years is the Term to which I eftimate a fingle
Litc of that Age to be equal, at that and at every
other Rate of Intereft: But in his Table for the
Value of Annuities for two fuch and three fuch
1ives, he makes the one equal to a Term of 48
Years and above, -which I make no more than
38 Yearsand an half ; and the other 60 Years
and above, which Imakeonly 47 Years. Now,

fince
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fince in forming thefc Tables he made Ule of
Mr. Moivre's Rule, and that Rule direéts the
Ufe of the Value of the Terms and not the
Terms themiclves, in making our Computations
of the Value of thefe Annuities; and fince, as I
obferved before, the Way of computing by the
Values produces a fhorter Term, as the Term
to which two and three fuch Lives fhall be equal,
than the Way of computing by the T'erm pro-
duces: From hence I infer, if all the Chances
of Vitality and the Terms correfponding to
them are brought to Account in my Calculati-
ons, as I am almoft confident they are, that in
thefe Calculations there are inferted, where or
by whofe Hands I fhall not here difpute, more
Chances of Vitality, as belonging to two and
to three fuch Lives, than do or can belong to
them ; otherwife the Term to which two fuch
Lives would be equal, in that Way of Compu-
tation, would be little more than a Term of 335
Years ; and the Term to which three fuch Lives
would be equal would not only fall fhort of
being 2 Term of 60 Years, but even of a'T'erm
of 39 Years.

What Values too great or too many arc by
Mr. Moivre's Rule here inferted fo as to {well
the Values and the Terms in thefe Annuities to
fo monftrous a Degree, we have already confi=
dered ; and have thown, that upon a fictitious
Suppofition that 4. has a Chance to farvive B.,
and B. alfo a Chance to furvive 4., and fuch a
Chance that both may happen and take Effedt,
a Value anfwering to fuch double Chance is
brought to the Account ; and this appears evi-

dently
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dently to be the Cafe here on thefe two Lives.
Here where the Value of the Chance of Survi-
vorfhip on the Life of B. only is inferted, the
Value is no more than 14-54; but if we add to
this Sum 1-14, which is the imaginary Value of
the Chance of Survivorfhip on the Life of 4,
the total Value will be 15-68; which is the
Value, within few Decimals,. given in Mr. Rich-
ards’sT'able as the Value of 2n Annuiry for two
fuch Lives and the Survivor. Now ’tis not only
impofiible that 4. thould in Fac furvive B. and
B. alfo furvive 4., and an Annuity cannot fubfift
unlefs the Life on which it attends fubfifts; but
there is this farther Error, that we have already
inferted in our Account a Term and a Value an-
fwerable to the whole Life of 4.; therefore no
Value or Term or any Chance of cither can be
now remaining, And if on the Life of 4. there
is' no Chance left, and when he is dead {fure
enough there is none, and if the Chance on the
Life of’ B. furviving is only a Chance to a Moi-
ety of the Term to which his Life is equal at
the Time he becomes the Survivor, which T
think is very evident; it follows that my Rule
inferts all and the Whole, and Mr. Moivre’'s Rule
more than all‘and the Whole, of the Term be-
longing to fuch Lives.

In the Inftance already given, the Lives are
fuppofed to be of the fame Age, but the more
common Cafes are  that they are of different
Ages; but there the fame Rule will give us the
Term to which two or three Lives are equal.
T'he Calculation is indeed fomewhat longer; but

#ands on the {ame Reafon as in the former Cafe,
Here
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Hete the youngeft of the Lives, whether they
be two, three, or more Lives, fhould be placed
firtt; and the Term to which fuch firft Life is
equal cftimated as it ftands by itfelf, muft be
taken as Part of the Term. As for the fecond and
third Life, they muft be placed in Order as they
are in Juniority of Age; and out of the Term
to which they are refpeétively equal at the Time
of their Nomination, a double Deduction muft
be made here as before: One muft be made in
Regard that the Intereft in their Lives is a rever-
fionary one, and commences only from the Ex-
piration of the precedent Eftates; and this is
regulated by computing thofe Lives as equal to
fuch a Term as Lives are computed at which
arc of that Age ot which the Nominees are when
the Intereft in their Lives refpectively commences.
Another Deduétion is to be made on the Ac-
count of the Contingency, that by Death inter-
vening fuch their Intereft may be prevented from
ever taking Place: And this is adjufted by fub-
ftracting out of the Term, when reduced in the
Manner before direéted, fo many Years as are
equal to the Chance that there is againft fuch fe-
cond Perfon that he does not furvive the firft, in
Cafe of two Lives; and in Cafe of three Lives,
fo many Years as are equal to the Chance that
the third Perfon does not furvive the two prece-
dent ones.

In the former Inftance, where the Lives were
all of the fame Age, and where the Chance of
Survivorfhip againft the fecond Life was an equal
Chance or one in two, and the Chance againft
the third Life was two in three ; there the Term

to
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to be deducted appear’d readily to be a Moiety
of the reduced Term in one Cafe, and in the
other two Thirds of the reduced Term. Here,
where we fuppofe the Lives to be of different
Ages, if we take three Lives whofe Term 1s,
fuppofe 28, 21, and 11 Years; the Manver of
making the Computation is this. On the two
firt Lives, all the Chances put together are 49,
viz, on the firft Life 28, and on the fecond 2713
and therefore the Chances of Survivorthip with
the fecond Life will be 2% Parts of the reduced
Term of fuch fecond Life, and the Chances
againft him 2§ Parts of the fame Term : So that
if we deduét thefe 22 Parts out of the reduced
Term of the fecond Life, the Term remaining
will be the Term to which fuch fecond Lifc is
equal 3 and then the Term of the firft Life taken
fimply as it ftands, and the Term on the fecond
Life thus doubly reduced, when both put toge-
ther, give us the Term to which the two Lives
and the Survivor of them is equal. On the three
Lives, all the Chances put together are 60, viz,
on the two firft Lives 49, and on the third Life
105 and therefore the Chances of Survivorthip
with the third Life will be 22 Partsof the reduced
Term on fuch third Life, and the Chances againit
him #2 Parts of the fame Term: So that if we
deduct thefe 22 Parts out of the reduced Term
of fuch third Life, the Term remaining will be
the Term to which fuch third Life is equal ; and
then this remaining Term, added to the Term
for the two Lives, gives us the Tlerm to which
all three Lives and the Survivor of them is equal.
We may calculate the Term to which this fecond

and
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and third Life are equal, on the Chance of Sur-
vivorfhip, in another and more eafy Mcthod,
which will produce one and the fame Term, viz.
by taking 25 Parts of the reduced Term on the
fecond Life as the Term to which fuch fecond
Life is equal, and %} Parts of the reduced Term
on the third Life as the Term to which fuch third
Life is equal.

To make my Rule and the Manner of ufing
it more intelligible, we will calculate the Chance
of the Duration of two and of three Lives of
different Ages. We will fuppofe then 4. to be
12 Yearsold, and his Life to be equal toa T'erm
of 28 Years: B. to be 40 Ycars old, and his
Life to be equal to a Term of 21 Years: And
C. to be 60 Years old, and his Life to be equal
to a Term of 11 Years, omitting Frattions.
The Life of 4., taking that Life firft, is equal
to 28 Years ; and this ftands fimply as it is, and
is the firft Term. At the End of 28 Years,
when the Life of 4. 1s fuppofed to determine,
B. will be 68 Years old, and his Life will be
then equal to a Term of 8 Years, and this would
be the Intereft in his Life, if it were fure to take
Place. The Chance of its taking Place or not
taking Place is 4 againft him, and 33 with him;
therefore his Intereft is equal to 2% Parts of a
Term of eight Years. The Term to which
fuch Intereft is equal is adjufted by multiplying
the firft and laft Terms, thatis 21 by 8, and
dividing by the middle Term, thatis by 49; and
it comes out to be a Term of 3-1-635. This
then is the Term to which the Life of B. is

Ee cqual :
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equal 3 and if this be added to the former Term
on the Life of 4., the Whole will be 31-103 ;
and the Intereft in the Lives of 4. and B. and
the Survivor of them, will be equal to that
Term. After the End of this Term of 31-1-634
€ the third Life will be 9o Years old; the
Term in his Life will be equal to one Y ear only,
and is the Intereft in his Life, if it were fure to
¢ake Place. The Chance of its taking Placc 1s
49 in 60 againtt him, and 11 in 60 with him
his Intereft therefore is equal to 35 Parts of one
Year, or 365 Days, which comes out to be 67
Days: And if all thefe Terms, viz. 28-0-00,
3-1-63, and 0-0-67, arc put together, the total
Term will be 31-2-39; and is the Term to which
the Lives of 4. B. and C. and the Survivor is
equal,

That the Annuitant who has an Eftate for
thefe two or for thefe three Lives and the Sur~
vivor, in this Way of computiog his Intereft,
has all the Parts of the Terms of thefe two’ or
thefe three Lives for which he has a Chance
that his Nominees, or any one of them, are living,
and if he has all the Terms he wiil enjoy all the
Parts of the Annuity which be has a Chance to
cnjoy, fince the Annuity will attend on the
Term, is proved, if not mathematically, yct
by alittle common Reafon. The Lile of 4. is
fuppofed to be equal to a Term of 28 Years;
and a Term of 28 Years is accordingly affign'd
to the Annuitant as Part of his Term. During
the Life of 4. the latereft of the Anpuitant in
- the Lives of B. and C. is, in fome Senfe, no
other

. o
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other than a dormant one, for as to the Reccipt
and Payment of the Annuity, the Being of one
Life avails as much as the Being of all three
Lives: But the Perfons themfelves, during this
Time, are living on and advance in Age, and
their Lives decay and are impair’d in Proportion
to the Duration of the firft Life; fo that their
Lives, at thc Commencement of the valuable
Intereft in them, can be reputed cqual to fuch a
Term only as their Lives are refpectively equal
to at the Commencement of fuch Intereft. In
Purfuance of this we have reduced the Term to
which the Life of B. is equal to a Term of cight
Years, and the Lifc of C. to a Term of one
Year; thofe being the Terms refpetively to
which the Lives of B. and C. refpectively are
equal at the Commencement of the profitable In-
tereft in their Lives.

As to the Contingeney of Survivorfhip, I
have inferted all the Chances that can poffibly
arife on cach of them, all I mean from which the
Annuitant can receive any Benefit; and I may
be confident that my Calculation of the T'erms
anfwering to fuch Chances is right, fince ’tis in-
ftruéed, as I apprehend, by the common Rules
of Chances, and is the fame which Dr. Halley
makes Ufe of, with this Difierence, that I apply
the Rule to afcertain 2 Term, which he applics
to afcertain 2 Value. In my Way I arguc thus.
The Number of Years to which the Lite of B.
is equal, when the Chance of Surviverfhip is to
be calculated, is no more than eight Years in:
the whole, and that is all the Term he can bave

5t 3 it
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if all the Chances of Survivorfhip were with him,
and he were in Faét become the Survivor. The
Life of 4. is fuppofed to be equal to 28 Years,
and the Lifc of B. tobe 21 Years; fo that the
whole Number of Years or Chances between
them both is 49; of thefe 49 21 are with B.
that he becomes the Survivor, and 28 are againft
him that he does not: Therefore the Chance of
B. is a Chance to 23 Parts of a Term of cight
Years, which on a Computation proves to be a
Term of 3-1-63. Dr. Halley reafons thus. The
toral prefent Value of an Annuity, fuppofe of
10000/ for one Year is 9434 /.5 and no more
than that Sum is foch an Annuity worth, Inte-
reft computed at 6 /. per Cent., where the Annui-
tant has all the Chances there ate to recetve it,
and the Annuity were an abfolute one. The
whole Number of Chances, fuppofe in the firft
Year of the Life of a Perfon of 10 Years old,
is 661 ; of thefe Chances 653 are with the No-
minee that he does furvive the Year, and 8 are
againft him that he does not furvive the Year:
Therefore the Chance of the Annuitant to the
Annuity for the firtt Year is 241 Parts of the
Sum of 9434, whichis 9319. Thisis my Way
of R.ealcning exaétly, only differently applied :
From whence I conclude, that the Annuitant
has all the Terms, with the Annuity attending
on them, which he has the Chance that any one
of his Nominees is living.

To prevent any Surmife which may be made,
that I have myfelf; under a former Head, dif-
approved this Way of Reafoning in Dr. Halley,

us
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as I may feem to fome to have done, T obferve,
that I do admit the Way of Reafoning to be
right in general, but I urge, that tis wrongly
applied in the Manner and in the Inftance in
which ’tis there applied, I have afferted, in
Oppofition to the Doctor, that 9319/ is not the
Value of the Annuity for the firft Year of the
Life of a Perfon of 10 Years old, where the
Annuity 1s for his Life abfolutely; but where
the Annuity is for one Year, and the firft Year
only of the Life of a Perfon of fuch an Age, if
he thall fo long live, and then to determine;
there I admit that 9319/, is the true Value of an
Annuity for fuch one Year, and the Ananuity
fo determinable, The Difference of thefe two
Cafes is this: In the firft Cafe I contend that
there are no Chances of Mortality arife which
are to be deducted in the firft Year of the Life
of the Nominee, but that fuch Chances as are
computed to arife in fuch firft Year arc to be
difcounted out of the whole Life at large; but
in the latter Cafe, the Chances of Mortality
arifing in the firft Year muft be then allow’d and
deduéted, or they cannot be allow’d and deduc-
ted at all, the Intereft cxpiring with the Year.
Therefore, where there are Chances of Morta-
lity againft an Annuitant, and an Allowance and
Dedution ought to be made for them, there
the Reafoning is rightly applied; but where
there are no Chances againft him, or none that
are to be then and there dedudted, here it will
be wrongly applied. But in the Cafe on the
Life of B., and when his Chance of furviving 4

Ee 3 comes
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comes under Confideration, ’tis obvious, and
very certain, that there are many Chances againt
him that he does not out-live 28 Years and be=
come the Survivor, and that thofe Chances mutt
then and there be deduéed, or there is no Room
to dedu them at all, and therefore the Reafon-
ing is juftly applied.

I am fenfible, that by this Method, {o far as
we have hitherto gone into it, no Provifion 1s
made for the poffible Contingency that a diffe-
rent Perfon or Perfons, where they are of ufi-
equal Ages, may become the Survivors or Sur-
vivor; which yet may produce a Variance in the
"Term for the two or the threc Lives refpective-
ly. Now the great Difficulty in adjufting the'
Value of Annuities for two or for three Lives
and the Survivor, is to afeertain what is the
Chance, or the Value of the Chance, on the pot-
fible Contingency of Survivorfhip, when two ot
three Nominces of uncqual Ages are to become
the Survivors, and when onc of two is to be
left the fole Survivor. Upon this I obferve,
that fome Perfons have been fo careful to make
a Provifion fafficient for this pofiible Continger-
cy, that in the Cafe of two Lives they have fuy =
pofed both the Nominees to be the Survivor ;
and in the Cafe of three Lives, all the three to
be furviving when there are two only. Now
this muft certainly be wrong ; for though on
two Lives there is a Contingency that 4. may
furvive B., and a Contingency that B. may fur-
vive 4., yet ’tis impoffible it thould happen that

A. docs in Fa& furvive B, and B. alfo furvive
: 4
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4 ¢ And on three Lives, though there is 2
Chance that 4., and that B., and that ., whilft
all three are living, may be the laft Surviver,
yet when one of the three is dead, there is no
Chance that fuch one who is dead can be the laft
Survivor. Notwithftanding which, in fome Cal-
culations, and from the beft of Hands too, we
have feen that on two Lives the Intereft in the
Lives of both is computed as in Being, when
the Intereft of the one or the other is extinguifh'd
by Death; and that on three Lives, a Chance
of all three becoming the laft Survivor is infert=
ed at a Time when one of the three is fuppofed
to be dead and gone,

On my Method I obferve; whether the Cal-
culation be made on two, on three, or any other
Number of Lives propofed, if the Perfons are
all in the fame Period of Life, and their Lives of
equal Goodnefs, the Contingency of Survivor=
fhip amongft them is entircly out of the Quefti~
on, becaufe there can be no Difference in the
Charice :  And with Regard to fuch Lives, I
may venture to fay, though I will not undertake
to prove by Algebra, that my Method is ma-
thematically right. Where Perfons are in diffe-
rent Periods of Life, this Contingency of Sur-
yivorfhip muft undoubtedly have fome Influence
on the Term to which the Lives are equal, or
on the Chance of the Term to which they may
be computed equal : And yet it will not make
fuch a Variance in the Term, or in the Chance
of the Term, as may commonly be ﬂpprchcndu

Fea ¢d,
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ed, or fuch as perhaps would be thought of
Moment.

But be the Influence more or lefs; the Rule,
fo far 25 we have already confider’d it, direéts
that ti- voungeft of the given Lives be taken
as the firft, dlar the reft be placed as they are
in Juniority of Age, that we compute the Term
to which thofe Lives are feparately and fuccef=
iively equal, that we make this Computation
once only, and that we take the feveral Terms
fo arifing, when all put together, as the Term
to which the two Lives or the three Lives and
the Survivor are equal. Now ’tis obvious that
this Order of placing and computing the Chance
of the Term on unequal Lives does not provide
for all the feveral Contingencies of Survivorthip
which there are on thofe Lives; but yet I fee
Reafon to think that, in general, it muft pro-
duce a longer T'erm, as the Term to which thele
Lives are equal, than any other Order of placing
them will produce. Upon the Calculations I
have made for this Purpofe, and I have made
great Varicty of them, I have found that it does
produce either onc and the fame Term as any
other Order of placing them produces, in fome
Inftances to the Exa&nefs of a fingle Day even
in the Cafe of a large Number of Years, but
moft commonly produces a longer Term than
any other Order of placing and computing does,

However, fince there are Inftances, for fome
few have fallen under my Obfervation, where
this Method of proceeding will not give us the
longeft Term as the Term for fuch Lives; we

muft
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muft vary the Pofition of the Lives given'as oft
as thofe poffible Contingencies on the Lives ad-
mit of ; and then proceed, in the fame Method
as before, to calculate to what Term cach of
the given Lives will be equal in all the poffible
Shapes of Sarvivorthip: And that Term, which,
upon repeating the Calculation fo often, and
which, upon putting together the feveral Terms
{o colle¢ted, comes out to be the longeft Term
for the Lives nominated, is the Term to which
thofe Lives are equal : And this, I think, allots
to the Annuitant juft the Term which he has a
Right to, wiz. the beft of the Chances in the
Term of the given Lives.

Mr. Richards, in his Tables for the Value of
Annuities on two and on three Lives, which he
form’d by Mr. Moivre’s Rule, bas aflign'd fuch
a Value of Annuities for fuch Lives as I have
juft mention’d, viz. for two Lives of 12 and 42,
and for three Lives of 12, 42, and 62, as that
the Terms correfponding to thofe Values, Inte-
reft computed at the Rate of 6 L per Cent. do
much exceed the Terms to which I have made
{uch Lives, or Lives rather better, to be equal :
For the Value of the Annuity for the two Lives
given in the Tables is equal to a Term of 36
Yecars and above, which in my Way and on my
Lives I make no more than 31-1-63; and the
Value on the three Lives there given is equal to
a Term of 40 Years, or near it, which in my
Lives I make no more than 31-2-39. And yet
I obferve, on his Tables for the Value of Annu-
itics on a fingle Life, computed at this Rate of

Intereft,
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Intereft, and the Obfervation holds gaod on Dr.
Halley’s Table for the Value of the liké Arinui-
ties, and at the fame Rate of Intereft, that the
Term correfponding to the Value, givenin thefe
"T'ables; as the Value of the Apnuity for every
oncof thefe Lives, when fingly taken, isa Term
thorter than I affign to thofc Lives, and the Life
of g2 in particular falls fhort of the Term to
which I compute fuch Life to be equal by five
Ycats, or near it: The Confequénce of which
muft be, that the Term correfpondiag to the
Valu¢ of all the three Lives fingly taken and
put together, in their Way of compating, muit
fall thort likewife of the Term which I affign to
the fame three Lives fingly taken and put toge-
ther. Therefore, fince the Term, to which thefe
three Lives fingly taken and put together is equal,
in their Way of Eftimate, falls fo mach fhort
of the Term, to which thofe Lives fingly taken
and put together is equal, in my Way of Efti-
mate : And fince the Term to whicly thefe threo
Lives taken as combined and furviving Lives, in
their Way of computing is equal, fo greatly ex=
ceeds the Term to which thefe Lives taken as
combined and furviving Lives, in my Way of
computing is equal : Irom hence it neceffarily
follows, cither that in my Account of the Term
for the combined and furviving Lives I have not
inferted all the Parts of the Terms in thefe Lives
which the Annuitant has a Chance to enjoy, or
that Mr. Richards has inferted more than all the
Parts of the Value of the Annuity which he has
a Chance to réceive. -

Upon
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Upon cither of our Computations T will make
nofarther Refle€tions, having infifted very large=
Jy on them before; and fhall add only this.
Calculations in Algebra may be right, infallibly
right ; but then they muit be grounded on Prin-
ciples or Suppofitions ; and thofe Principles, un-
lefs they are felf evident, znd the Suppofitions,
unlefs they are fuch as all Mankind will concar
in, muft be proved ; and by a Proof which per=
haps may arife from fomething which has no Re=
lation to nor can be meafured by a mathematical
Rule: And therefore I leave it with the Authors
to make good the Suppofitions on which their
algebraical Calculations are founded.

I thould here put an End to this Difcourfe;
but I cannot forbear firft taking Notice of ano-
ther algebraical Calculation, made by 2 different
Hand, to adjuft the Credibility of human Tef-
timony; where we meet with a moft wicked
Application of the Mathematicks. It is not in=
deed dire@tly and immediately to the prefent
Purpofe, but it will ferve to fhow us that Ma=
thematicians fometimes make very ftrange Sup-
pofitions, and then build thereon very good
Calculations, and from right Calculations fome=
times deduce very wrong Confequences: And
thus far the Calculations have an Affinity the one
to the other, that this Writer makes ufe of the
Value of Money as a Meafure to afcertain the
Duration of the Credibility of human Teftimo-
ny much in the fame Manner, which Dr. Halley
and Mr. Moivre make Ufe of it to determine the

' Chance
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Chance of the Duration of a Life or Lwcs-
and I think with equal Succefs.

I have the rather chofen to make fome Re-
marks on this Calculation, becaufe it has been
taken Notice of by the Author of that celebrated
Piece, Chriftianity as old as the Creation, and I
{uppofe he would be underftood that it was ap-
plicable and of Moment to his Purpofe. He
does not indeed directly make an Application of
it ; but whether he did not know how to make
it, or meant to leave it to his willing Reader to
doit, I can’t fay; but I believe no Man makes
any Doubt of his Good-Will.

The Propofition is this; which I fhall give
you in the Author’s own Words, becaufe I think
it to be a very extraordinary one, fince ’tis not
only founded on chimerical Suppofitions, but
the Conclufion is directly wrong.

At the Rate of 61. per Cent. Intereft, the pre=
feut Value of any Sumn payable after twekve Years is
but baif the Sum s fo if the Proportion of Certitude
tranfmitted by each Reporrer be 152, tbe Propor-
tion of Certainty after twelve Tranfmi/fions will be
but as half 3 aud it will grow by that Time an
equal Lay whethber the Report be true or no.

If we admit his firft Pofition, on the prefent
Value of a Sum of Money payable iz futuro, to
be true, as moft certainly it is; yet it is
orounded on a Suppofition of his own making,
to ferve a Turn, for we may fuppofe Money at
any other Rate of Intereft as well asat 6/, per
Cent. : And if we admit the fecond Pofition, on

the Proportion of Certainty or Credibility, to
be
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be true likewife, and here the Suppofitions are
fuch that no Man furely but bimfelf could make:
Yet the Conclufion, viz. it will grow an equal
Lay whether the Report be true, has ncither
Senfe nor Truth in it. We do indeed, ina
common Way of fpeaking, fay that fuch a Re-
port is true, or fuch a Report is falfc; but the
Meaning of that Expreflion is, that the Fact
reported is true or is falfe: And furely here,
where the Propofition is to be demonftrated by
a mathematical Proof, it would have been much
more proper, at leaft, to have concluded that it
would be an even Lay whether the Fact report-
ed were true, and not whether the Report were
truc; for moft certainly there may be a true
Report of a Fact not true,
If then we underftand this Propofition in fuch
a Manner as to make Senf¢ of it, yet ’tis neither
truc nor juft, becaufe there is plainly more in the
Cenclufion than in the Premifes; for the Premi-
fes and the {fubfequent Calculations do not thow,
nor are they intended to thow the Duration yof
the Truth of a Fact reported, for that is per-
petual, but the Duration of its Credibility ; and
the Truth of a Faét and the Credibility of it are
very different Things. Matters of” Fact may be
true, and many are fo, whick yet are not, nor
ever were credible, to fome Perfons at leaft, for
want of proper Evidence to prove them; and
if once they were credible they may ceafe to
be fo, and will ceafe to be fo, if and when the
Evidence is loft or funk ; but if once they were,
they will always coatinuc to be true. Here then
the
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the Author manifeftly over-docs the Matter,
when he concludes to the Verity or Reality of
a Faé, whereas his Undertaking was, and he
could undertake, only to compute its Credibility.
Therefore the Conclufion fhould have been this,
and no more than this: After twelve Tran{mif-
fions it will grow an equal Lay whether the Fadt
reported be credible or no.

But when the Propofition is ftated, as it ought
to have been, in this plain Language, and is un-
derftood in this Senfe, it manifeftly appears to
be falfe : And I cannot but think that the Author,
if he would have given himfelf Leave to have
exprefe’d his Thoughts in this open Manner,
maft have feen the Falfity of dt. Admitting
that by twelve Tranfmiffions of a Fact reported
one Half of the Degrees of Certainty or Credi-
bility of the Fa& are funk, does it follow that
the other Half are {unk too, and that therc are
none left 3 or that a Fad reported ceafes wholly
to be credible, becaufe or when ’tis but half as
cigdible as it was at firt 7 "Tis downright pal-
pable Nonfenfe; and it would be as good Rea-
foning and as much Senfe to fay of a Sum of
Money, fappofe a 1000/ that when’ds funk to
5004 it ceafes to be any Money at all, or that
the Sum remaining, if there could be faid to be
any, was of no Value.

For my own Part, I muft confefs, I cannot
frame any Idea of the Relation between the In=
creafe and Decreafe of Money, or of any other
mathematically meafurable Quantity, and the

Increafe or Decreafe of the Credibility of aFa®
reported ;
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reported ; and moft People, I believe, would
look upon a Pound or an Ell of Credibility as a
very great Rarity @ But if any one can conceive
a Similicude between them, they muft admic this
farther Similitude in the Cafe. According to
my little Mathematicks, if out of a Pound of
Money in a Purfe we take at ftatgd Times, let
thofe Times return never {o often, a Part in Pro-
portion to what we find in the Purfe j or if from
a Linc ot an Ell long we fhould cut off once a
Year, or once a Day if you will, a Part of fuch
Line in Proportion to what is remaining ; I think
we fhall never, as long as the World lafts, get
to the Bottom of the Purfe, or to the End of
the Line, fo as that the one or the other fhall
be reduced to nothing; and therefore if the
Credibility of a Fact is compared to a Pound of
Money or to an Ell of Line, {o proportionably
decreafing, it can never be totally annihilated, or
a Fak reported, that was once credible, ever
lofe the Whole and all its Degrees of Credibi-
lity.

}Or, if the Credibility of a Fa& reported may
be refembled to Money, take it in this Light.
It a Bag ot Money is tran{mitted through feve
ral Hands, on thefe Terms, that every one into
whofe Hands it comes is at Liberty to take out
a certain proportionable Part of what he findg
in it, the Cafe never will be fuch that there fhal)
be no Money in the Bag, though it goes through
a Million of Hands, unlefs and until it falls iato
the Hands of fome one who is Knave enough to
take more than his Proportion, and takc all,  Juft

1n
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in the fame Manner will it fare with a2 Fa& tranf-
mitted by Report through feveral Hands, fup-
pofing it to lofe a proportionable Part of its
Credibility by every Hand through which it
goes; if the Fa&t was once credible, it will
continue cternally credible, unlefs and until the
Report falls into the Hands of a Perfon whofe
Character is fuch that from his Hands, and his
Hands are the fole Hands through which it can
any farther be tranfimitted, it will entirely ccafe
to be credible.

From thefe Premifes then, and if we can make
the Suppofitions and Refemblances here made,
the Conclufien will not be, that after twelve
Tranfmiffions of a Fact reported it will become
an even Lay whether it be true or be credible or
not: On the contrary, the Conclufion will be,
and it will be a mathematically neceffary onc,
though the Tranfmiffions fhould be fo many as
not to be knowable and numerable, which is al-
moft always the Cafe, et that it can never be-
come an cqual Lay that ’tis not credible. Nay,
if we make fuch Suppofitions here as may be
made and muft be made on a Report which has
gone through twelve Tranfmiffions, iz, that ’tis
a Fa& worthy of Notice and of fome Confe-
quence, and that ’tis reported as fuch Facts ufu-
ally and commonly are reported ; the Inference
will be, and the Inference here too will be ma-
thematically neceffary, that the Fa&, whether
it be a recent one, or one of former Ages, by
this Multiplicity of Tranfmiffions will gather

Degrees
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Degrees of Credibility; and as it grows olderin
Age will grow ftronger in ‘Credibility.

“This Author’s Suppofitions in his fecond Po-
fition are, that a certain’ and ftated Proportion
of Credibility, may be affigned to twelve Re-
porters'of a Fa&, and that every oneof fuch
twelve Tranfmiflions, is from a fingle Perfon to
a fingle Perfon only ; which I fay are fuch Sup=
pofitions .as no one could make but himfelf,
and ‘moft certainly they fubfift no where but in
the Iniagination of a moft fruitful Brain. When
and 'whére'is that Report to be met with, that
every Report-Maker has juft the very fame De-
grees and Parts of Degrees of Credibility apper-
taining to him, which this Calculator has feve-
rally carved out for him ? What is that Fadt, or
how can we conceive a Fact to be fuch, ‘that
there fhall be twelve Reporters of it who fhall
fucceffively tranfmit it from one to the other,
and no one of them fhall make a Report of the
fame Fa& to more ‘than a fingle Perfon? Now:
if any one of thefc Tranfmitters of this Report
fhould happen to have more Degrees of Credi-
bility inherent in him than this Author has
been willing to.allow him, the Auditor will be-
cruelly at a Lofs;’ notwithftanding this Mathe-
matical Rule which he may have in his Pocket,
when and where he is, and when and where he
is not, 'to 'give Credit to;a Reporty and if any
one of thefe Tranfmitters fhould commuicate the
Faét to more than one Perfon, 'and it ir be not
worth relating to more than one Perfon, he may
¢’en a8 well keep it wholly to hinufelf; but it he

| Ff {0
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{o divulges it there’s an End of our fuppofed fin-
gle Tranfmiffions, and the Report may come to
the laft Hand by a double, treble, or {extuple
Tranfmiffion, and then the Evidence is enlarged,
as this Author himfelf admits, in Proportion to
the Degrees of Credibility inherent in each
Reporter, dnd to the Number of Perfons re=
portlng
And after all thefe wild Suppofitions, and the
Calculations grounded upon them, we remain
ftill in the fame State of Uncertainty as to the
Credibility of a Faé reported ; for all the Dif-
putes that ever were or poflibly can bec ona
Matter of Fa&, if Perfons khow or mind what
they are difputing about, though I doubt that
is not always the Cafe; are on that Point folely
how far and to what Degree the Perfon firft re-
lating a Fa&, and the Perfons fucceflively tranf-
mitting the Report of it, arc credible Perfons ;
for the Credibility of a Fact depends folely and
wholly on the Credibility of the Perfon teftifying
and reporting it. Now the Credibility of the
Perfon depends on his Character, that is on his
Abilities, and the Opportunitics which he had
to be rightly informed in the Things he faw, or
were related to him, and his Honefty and Inte-
grity in faichfully tranfmitting what he fo faw,
or was relaced to him 3 and his Charaéter in
thefe Inftances will be the fame, whether he be
the firft, or the twelfth, or the thoufandth
Hand: So that the fole Difficulty is, to difcover
and form a right Judgment what Degrees of
Credibility may juftly be affigned to cach Perfon.
Now
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Now this Gentleman takes it for granted, that
this Matter, which is the very Thing and the
only Thing, which is or can be in Difpute, is a
fettled and ftablifh’d Point ; and very gravely
ftates the Degrees of Credibility of Perfons, at a
Rate and Proportion cereain, for every onc the
dame: And then with great Sagacity, and upon
a juft Calculation, finds out that if 50 Degrees
of an 100 arc gone, there is no more than one
‘Half left, which I fuppofe he might have done
without the Aid of a Mathematical Rule: But
the Difcovery which be makes in his Conclufion,
that when one Half is left they arc all gone,
that there is fo new and ‘peculiar to himfelf; that
I doubt, even with the Aid of his Mathematical
Rule, he will not be able to make it good.

T have afferted before that this Author’s firft
Pofition on the prefent Value of a Sum of
Money payable at the End of twelve Years,
‘depends on a Suppofition of his own making,
and one made on purpofe to ferve a Turn ; and
moft certainly it does depend on this, that the
‘Sum of Money, calculated to be the prefent
Value of a Sum payable at the future "Time, is
{uppofed to be put out at 6 /. per Cent. Intereft,
that ‘it is computed at: Compound Intereft from
the End of each Year and no oftner, and thag
at the ‘ftated future Time it will become juft
double the Sum, and be equal to the Sum total
then payable, But what if Perfons fhould differ
in their Opinion about the Degrees of Credibility,
which may be affigned to thefeveral, oranyof the
Reporters of a'Faét, and one fhould think that

| Ffa the
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the s Pfoportign hereoftated is  too: great,and
another thould think it.too: fihdll ? Why, ‘traly
for this péflible Cafe the:iAluthor has made a
Provifion tolerable good 5 forias thete aré dific-
rent Pegreés of Credibility in the:Parties! teftitys
idg ‘or, tranfmittingthe - Report of a Facty: fo
there are. diffcrent Rates of Intereft of Money's
and a$ ithe Proportion of Credibility suns higher

or loweér, - we muft take ‘a higher or lower Rate
of Intereft 3 and the Receipe mill certainly keep
cither at Iand or at Sea: So thata Perfon need
oonly, to have 2 common Tlable of Interefty com~
puted at Varicty ‘of: Iatercfts, ‘and by 4 proper

- Application to the particular-Cale; may readily
calculate how many Degrees:of Credibility there
muft beoleft before they-dre all igone, and he
‘may jottly withhold his: Afient to the ‘Truth of
‘a Fafl reparteda s’y 3asiorg ods no n i3tio'l
1 Bats fince this/Geéntleman: fuppofes th ~the
Interett ;of "Money, isccomputed as idue!oncela
: ¥ear only,: and onee a Yiear only fuch; Intereft
i accumulatedy > and-fuppofes thatthe “Tranfmil-
fion iof the Reportiof aiad from one Hand to
_another! in one Cafey mhuft be juft as often aud
correfpond to. the: Times jot; computingy;and
compounding Intereft in.the other; ~what ity

Perfon, who knows Res agere, and viderftands
“the Difference of compotind-Interefty swhere iviis
computed once a Year, land where it 1s comput-

ed every half Year, or every Quarter, or eveny

“Day, 'thould have a Miad to compute and accu-
“mulate his Intereft every Dayy dnd if one, dvhous
as credulous as the other is | covetous,  fhould

: claim

i
e & L]
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claim as many Trasfmiffions of a Réport as the
moneyed Man takes Timds of accuimivkating his
Intereft; | What  fhall-‘we do here.? This {cems to
be a Cafe omitted & buty . where Intereft is com-
puted. and in: Fack accumulated every Day, 1
fuppofcithe moncyed Man in ten Y ears “Time per-
haps, or thereabouts, «may fce his eriginal Sum
doubled, or, which is the fame Thing, the pre-
fent Value of the Sum payable at the End of ten
Years, Intereft fo often compounded, will be no
more than half the Sum; and then the Perfon
who is meafuring the Degrees of Credibility, and
has a Title to as many T'ran{miflions as the other
takes Times of accumulating Intereft, inftead of
twelve Tranfmllﬁﬂ ill be entitled to ten
Times.- 3&31 that m‘fmnfmrﬂim there
being fn'}ﬁ;guy Day,s of accumulating-Interett in
the Space of ‘ten -Yeats; before the Degrees of
Credibility will be fu "’.,t%o#:: Half. And the
latter will have grez JL- "',ﬁduntagc too, be-
caufe the money ed ! ﬂwxli not {ee his Principal
doubled in ten Years Time, unlefsin Paé’t as
well as in his Computations he accumulates In-
tereft daily, whereas the Dealer in Credibilities
can never meet with a Difappointment; for if
his Computation is right, and after fuch plain
Inftru@ions there is no great Difficulty in making
it right, the reft is ready cot and dried to his
Hands.

Upon the Whole 5 I think the Reprefentation
here given,  of  the Duration of the Credibility
of a Fa& reported on human Evidence, is a
Piece of mecr Pageantry, and that not well

s drawn
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drawn fieither: And the Ufe T would make of
it is only this, that where vain or wrong Suppo-
{itions are made, and on them juft Calculations
are founded; and where juft Calculations are
made, and from them wrong Inferences are de=

duccd, we can make no fafe or juft Conclufions:
and there I reft the Matter.

TABLE
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Showing the Value of Annuities, for theTerm,
and at the Intereft, in the Table; in Years,
Quarters, Days; and the centefimal Parts
of'a Year, correfponding to the Quartersand

109 3
110

113
113

24

07 o I1jj 03

07 3 22
o8 2 212
09 1 14
37
62
It 29
11 3 8o
12 2 33

69
1
36
51

14
14

62
69
69
62

bR

15
15
16
16

_l_?.

U TR PR TR s (VT P e T N B L R )

81
56
29
99
67
33
44
59
19
78
35
89
42
94
+4
92
40°

| 4L.per Ce.
4 [ Y-I Qﬁ D‘

5 ) per G

17.Q D

00 3 77
el 3 47
(02 3 11
03 2 44
04 I 69
o5 o 84
o5 3 87
06 2 So
7 102
08 o 34

@8 3 oo
a9 1 44
09 3 8o
10 2 18
Il o 36
1.2 L
12 0 §5§
§1
44
33

oo 3 69
oI 3 40
o2 2 %0
03 2 14
04 1 29
0§ 0 2%
o5 14
o6 27
07 O 40
a7 2 8¢
o8 1 22

o8 3 44
09 I §1I
09 3 51
10 1 47
10 3 33
s % Oy
I 2 66
12 0 29

i3 1

3
I
o

2

03
69
33

oo

40

12 3 &5
13 0 58
13 1 34
13 3 14
14 @ 33
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TIA BiL B, H

continued.

e e i o =

17 3°40
18 122
18 3 oo
ig o 62
19 229

193 84

. 10°1 44

20_3 00

|21.0 44
1!__ixfl'§4 !
[21:3:29(:83
$2210,62 |

3313',1
32, <P 14

123040
12301 v62

23277 |

| 240 c0
izs,l-:m;;f
12452 118
| | P
1243081,

+451© D?
[ 13-4-09

Fis1780

25262

] T i v

25 .3 40
127 3 66

19 ﬂ 44
3‘3 77
31 ‘0 00
3T 2 36

3 bperiC. | P
’ o e
110Q. ) 1%

3L
75
17
598
98
37

Wb
12

48

17

11

42
?r

b b

78
02
PZS
47

‘21

60

86

49,
~ 19

a3l

67
86 |
68 |
1zlf

9 |

153 8o
16 1,22
Lo 2. 51
16 3 8o
2.1 14
¥7 2" 25
173 36
18 o 40

18:44

_._—..—J—

5533453

;9221
193 11
_monﬂ
mrs'_q
30 *2 2|
1013‘4
21 0,13
115?3

._;__..-.-.—n—-—

29 ; 4@
23151
11’5355
24 103

L4l per, C.| 1
. C. P,
Y. Q. D

181 44|

119‘3‘35‘:
191:9_

\20 0 (73 |;

20 .3 55|

_31 133
‘21 "1 8o |
21 ;Jﬁ (

Qg 2 00O}
o ey

1Y QD

7 i#ﬁﬁ&i&lﬁﬁ

C.P.

974
Bk
64
97
29
57
85
| O

14 L 44

137

I‘l’ 1 S"rr' §4

14 3..1_.1:'.

15 0 47
15 1 40
15 233

|15 8 13,

16 0 0o

|16 © 69,
{16 1 44,

--.-_..__._

|16 2 14
%1{52731

40
17 g 03

:17055

e e

1;' I ,13'|

.171 645‘

1;7 2 11]

17 2 551f¢

e bz
17 8 47
17 3 84
18029

IS o 621

18 1 o0
..._._l,‘_.ﬁ—n--
18;

:33515
19133
19133
1930&3

119 3 35'

.89
L3
36
59
8o
19
37
34
';ft}
86

GI'
15
30
43

Iﬁ "'__;

33 1 29
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T AIB" L E I continued.

:é 61 parﬂ'. '}'f perf." Bﬂper w
$v.q.p oo b CPug b FP
1 oo 3 69| 94|00 3 66]93 00 3 62|92:|
2 lor 3 29|83|or 3 23|8x|or 3 e |78 |
30:36:5?0314451:&1:1953_'-
4|03 1 77|46|03 1 51{39|Q3 I 22|31}
s |og 6 77| 2104 0 36| 1003 3 871991
6 los 3 62|92|04 3 07| 77|04 2 44|62
7 |05 2 39|58 05 1 5139 05 @ 772t
8106 6 37| 21]0% 3 80|97 |05 3 0o |75 s,
o |06 3 18] 80|06 2 03|51 [06 I 0Of25
Enji:@d;ﬁ;qyoo? 02 (a6 2 77|71
it |07 3 47| 88|07 2 00|50 |07 0 SI|14:]
12 |08 1 47| 38|07 3 69|94 |07 2 14|54
13 |08 3 36|85 |08 L 40|36(07 3 55|92
t4 |09 t 14| 29(08 2 87[74|08 0 8724
15 |09 2 77| 75|09 0 40 1t 08 2 2256,
16 [10 0 36| 10(69 t 73|45 |08 3 36|85 |
17 |10 2 89|47 /09 3 93|76 |09 O 44|12,
18 |10 3 29|83 10 0 22[06 /09 1 4437 |
19 {tr o 58| 16|10 29|33 |09 2 36[62 |
20 '”1304-_.'}’1-01;312{'}9 3 25|82
21 (11 3 03|76|10 3 29|83 |10 9 07|02
22 |12 @ k1| 03| %10 32|06 (10 0 73|20
23 |12 T 18|30 11 1 07|27 |10 L 44 (37|
24 |12 2 18| 55|11 1t 80|47 10 2 11|03 |
25 (12 3 kR 28|10 2 55|65 |10 2 62(67
26 iganaﬂu;zgﬂgmg.nﬂzi
27 [13 0 77| 21|t 3 87{/99|10,3 66|93 |i
28 {13 1 55| ga{t20 51| 14{11 018 05|
219 |13 2 29|58 12 1 11| 28|11 © 58 16
30 |12 3 03} 76112 1 $8| 51 {8k I 03126
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Hg;-z 61, per C. 74. per C. 84, per C.

sflv.Q.p[*"1r.QD[#Y.Q.D.|“P
31 |13 3 66[93 |12 2 18| 55[81 1 36] 35
32 |14 0 33|09 |12 2 66| 68 |LI I 66| 43
33 |14 0 84|23 [12 3 18| Bo|II 2 Q0| 50
34 (14 1 47|38 |12 3 58| 9x)11 2 22/ 56
35 |14 2 03|58 [13 O 03| OL|IE 2 44|62
36 |14 2 47|63 [13 0 36| 10|11 2 66 68
37 |14 2 87|74 |13 0 66| 18 |8k 2 87| 74
138 |14 3 33|84 |13 1 o0} 25 11 3 18|80
39 |14 3 69]94 |13 1 25| 32|11 3 40|86
40 (15 O 11|03 |13 T 47 38|11 3 62|92
41 |15 0 44|12 |13 1 66| 43|11.3 80| 97
42 |15 0 73|20 |13 1 84| 48|12 0 03] o1
43 |15 1 10|28 |13 2 11| 53|12 0 18|05
44 |15 1 40|36 |13 2 29| 58|12 © 29| 08
45 |15 ¥ 6643 |13 2 44| 62|12 O 40| II
46 |15 2 co|50 |13 2 58| 66|12 O 47| 13
47 |15 2 22|56 |13 2 73| 70]¥2 © 55| 1§
48 |15 2 44|62 |13 2 87| 74|12 © 62| 17
49 |15 2 66|68 |13 3 07| 77|12 © 69| 19
150 |15 2 87|74 |t3 3 18| 80|12 0 77| 21
{st |15 3 14|79 |13 3 29| 83 (12 © 84/ 23
{60 |16 0 62|17 |14 0o 00| = |12 I 40| 36
{50 |16 1 §1{39 |14 0 40| 11|12 1 69] 44
{80 |16 2 00|50 |14 O 55| 15|12 ¥ 80| 47
{90 |16 2 20|58 |14 0 66| 18|12 1 84| 48
100 |16 2 40|61 |14 0 73| 20[I2 I 37| 49
Fee |16 2 61167 |14 1 14| 39{12 2 —| 50
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T AERIREE 1IN

Showing in the firft Column the Age of Per-
fons, in the fecond the Term of Vears and
Quarters to which any given Life, in thofe
Periods, is computed to be equal, accord-
ing to my Way of making the tfﬁ'l‘l’latﬂ;
to which T have added, in the third Golumn,
the Differencé or Decreafe in the Term,
from one Period to another.

Ages of Perfons | Term to which | Decreafe i

" from fuchLivesequal.| the Term.
roto 15— 28 o """'"""’,
[§=—izgs=t o} 2 o 2

20=—2§~~+1 26 3 @ 3

2§=——=30—{ 25 3 L8

JOoO==35—| 24 2 i |
 § R . a3 o I 2

40~=—45==| 3I 1 I 3

45—=s0o=—| 19 1 | 2 ©

goslgs=—| 17 6 | 2 1

B bt 14 2 2 2

60=—=65=—| ‘TI " 2 s U

6§ =— 70| 8 o

 adretl ) 4 9 4 9

F & B e

So 0.2 g G iy

From this and the precedent Table 1s rea-
dily feen the Value of an Annuity for any
Life given at any Rate of Intereft: For this
Table gives the Term to which the Life is
equal, and the precedent Table gives the
Value, or Year’s Purchafe, to which fuch
Term is equal; that is the Value of the

Annuity.
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Shewing, ‘in ' the firft Colunﬂi the Age of
Perfons, i the fecond the’ Vﬁlue of ﬁn{lm-
ties for every ﬁﬁf Year ﬂf' ‘Age fmm the
___1oth to the 70 Ycar uf r,ls Life, as
. frated hy Dr, Halley, Interc& rcumputed at
6L per Cent : 'To which I-haveradded, - 1

the third Column the Y éars, ‘Quarters, and
Days to which fuch Value correfponds;

in the fourth Column the Difference or
Decreafe in the Term, from ong Period to
another ; and in the fifth, the. Dlﬂ‘ﬁrence or
Decnicafe in thE VaIua, in the f ame Mannf:r

e v
i I

Pestons ff‘i‘r‘if:lﬁih" fﬂt.f-,'!l-fx;fiq’ia"i ﬁfﬁﬁ'}?&‘“t the Value.
10 }13 44 ; 28 1 00 'h#;;_q__

15 J113 33 || 27 2,61 {0 230400 II
go |1'rg 78 25 0.00 Il 2.2 61]00 55§
dic gy ab 22 3.45 3,_2_,91.46Ic0 51
30 (111 72 120 3,45 {.2.000/00 55
35 |11 12 | 13 3 .45 2 R. 00400 60
40 1110 57 1 141,10 Q1L 2.33109 55
45 Ggﬁf 1§ .2.00 {1 3{} :{_QEQG 66
5o | 109218 | 13.3,30 (1.2 64.60 70
55 | "8 Sk—tbort- F3-f-S+2-JBLOO 70
6o | 07 60 |10 2 00 |I 3 12|00 9I

65| 96754 |08 2 co |20 @6 oL 106
o il oy 3ot fo6iz 130083 6 |01t 24ih

.lt

whi s :—rr..;.“fl"

Lon T g AR

P e s ke e R e T
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T7AIB . L & AIV]

Shewing,  the Value of Arinuities for a Life,
 -at the Ages méntioned, '-Intereft/computed
at 4l per/Gent., as fated.in Mr. Hayes's
.. Tables; with the fame’ Additions asin the

precedént Tables.

#

T*;ga:; of | Years Value ' I.T;l.':ElI.'l. 10 which, Decreafe in | Decreale in
Pertbns | or Purchafe. | fuchValueequal | the Term. | the Value. {.

s0 | 1554 24 3 23 | —— | ———

35 loX4nsl, | 22 255 122,68 1 o3}
42 |.13.49.|,19 3 28 [2 1,27} 1 og|
45 12 41 | 17 2.22 |2 1,064 I o8
SO |oIp,28 |, 15 3,45 1k210:374: § 43|
;55 3 Iil:}f'—'fl,uj' i 13 4 84 i 72'.0' 61' Ii 13 |
60 | o8 Bo | 11.0 33 of2/0.514; 11 30
65 |.07.26. | 08 3 07|20 26( 1 54|
70 1. 05.54 ' o6 184 L2 1.33) 1 72
pe. S 1 ll & v gk |

I. b | A ! !. W

| E

i |

| 3 |
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Showing; the Value of Annuities for a Life,
at the Ages-mentioned, Intereft computed

at 6 1. per Cent., s ftated by Mr. Richards :
with the fame Additions as in the precedent
Tables.

Eg;-:s of :‘Eéaulrs Value | Term to which Decreafe in | Decreale in

Perfons | or Purchale. ﬁld_ﬂ?ﬂ.ch}lﬂ _the Term. | the Value. -
7113427 28 o 36 - ,
12 13'36 |27 300 ‘o 1 36| 0O 06
59 |'12'99' |“25 3 74 S 1i3°279 o 37
22 | 1254|333 76 (13989 0 45
e 11'97°|-21 S 00 ‘2 0 76| O 57
32 | 11 47 | 200 00.[ 1 3 00| O 50
37 | 10’90 | 180 77 1 3 14| O 57
we ['1p°24 |16 10 ‘['D 3. 67| © 66
72y ' 09 §8' | " X149 747V 1 37971 O 06
52 J ok o1 1613 0 58 11T % 341 @ 07
s7. {8 1f 11K 1 76 Rn a"BRiim &0
62 | 0708 | 99 300 |1 3 761 X ©OF
67 o5 g0 |ia7 200 [z o oo}.2 18
43 | o4 78 Jiey 3 IX .J1 2 @G} & 33
G s 03 29 c3 3 II 2 0 00} I 49
82 ol 36 Jor 1 8o 2 L 3%1.k 93
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TABLE VL

Showing the Value of Annuities for a Life, at
- the Ages mention’d, Intereft computed at

4 1. per Cent., as ftated by Mr. Morris :
with the fame Additions as in the precedent
Tables, -

Ages of | Years Value, | Térm to which | Decreafe in reafe in

Perfons. | or Purchafe. ! fuchValue equal, the Term, thc}’ﬂu&.
10 | 16 72 28 0 68 | —

15 16 53 | 27268 |60 200 019
20 1§ Ge 2§ O 22 2 2 46| o 91
25 | 148 | 22368 |2045]| 0382

30 | 13 96 | 203 45 |20 23| © 84
35 1308 { 18360 |13 75| o388
40 12 29 17188 1§ 28511979
45 | 1t 39 1§ 2 3@ opX 2 95 | 10 90
§o | 10 45uy 13 3 35 d)'3 3 85 | © 94
¢s | 69 85 [T 12 1 18 |1 1 88] o 9o
60 | ©8 40 | 102 00 {1 3,18 I IF
65 | ©7 12 08 2 50 |1 3 31 L 38
70 | o5 70 | 06 2 45 |2 005! T 42

TVA BL B VIL
Showing, in the firft Column, the Rate of In-
tereft, in the fecond the Value of an Annu=
ity for a Life of 12 Years Age, tranfcribed
fiom Mr. Richards’s Tables: To which L
have added, in the third Column, the Term
of Years to which fuch Value correfponds,
as I calculate the fame.

Intereft.| Value. | Term of Years.
4 17 20 29 3 QO
5 1§ 23 29 1 44
6 |13 306 27 3 ©o
7 1. 7% 25 ‘1 33
8 10 67 2§ O 00
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Showmg, in the. ﬁrﬂ; Column, the Rate of In-
tereft, in the {econd, the Value of an Annu-
ity for a Life of 30 Years Age, extra@ted
from Mr. Hayes’s Tables: To which I have
added, in the third Colurhn; the Term of
Years to whu:h fuch Value correfponds, as
 ftated by Mr. Hayes hlmfeh" ;

Interei’f | Value | Term of Ycars

4 " I'15 54 25 !
S & fFr3 92 I 3280 §

6 & FRI 2% 200 ¢

2 = fog 83 t $80% 11

'8 :; u08 68 : 16 ok

Mr H@Je.f ﬁi:ms to me, ‘in this T r:ubh:jl ﬁrﬂ:
to Have ftated to what Term a Life of 30, or
any other Age, isequal, and from thence to
have computed the Values: Now, in what
Way of Thinking, or on what Grounds, he
could in the firft Inftant fuppofe that onc and
the fame: Life could be equal only to a Term
of 18 Years, and at the fame Time be equal
£6 2 Term 6fs 5 Years, T confcfs execcds my
Comprehenfior.

| EABLE
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T A B ERE __IX,

F.xhibiting a Computus of the Value of an Ag~
nuity of 1occol per Auwum, for a Life of 10
Years Age, made according to Dr. Halley’s
Rule, for every Year of Life to an 100 Years

of Age,
muiripl}r'd by produces ___ | Inregrals.--Fraetions,
119 4346530 100 402 9 3197543
2|8 9006465 749 400 8 698 —o022
318 396|640|5 373 440 8§ 129—171
47 .931(634|5 03I 914} |7 5971297
517 47362814 693 044| T | 7 099 — 605
6|7 o50|622|4 385 100 E 6 634=— 026
7|6 650(616({4 096 400| & | 6 197 —183
8|6 274|610]3 3_2'}'_ 140/ & |5 789 —611
9|5 919|604 3 375 076 « | 5 408 —388
do/5 5841598|3 339 332| ¢ | 5 o51—s5ar
11|5 268 |592(3 118 656 5.4 718 —o058
12|14 970(586|2 912 420 ~ | 4 406 —o054
1314 683|579(2 714 352/ = |4 1e6—286
1414 423(573|2 534 379 [ | 3 834— 105
is|4 173]567(2 366 co1| 3|3 579 —1372
163 936(560(2 204 160/ |3 334—386
I713 714|553 |2 ©53 34*:’?. 3. 197511}
13(3 503[546| 912 638i"§ 2 893 — 365
1913 305[539|% 781 395 |2 69§ = —
20(3. 118|531|1 6%% 658‘5 2 §04—<1I4
2112 941|523(1 538 1439 |3 326—657
22(2 775(515|1 439 125|F |2 162 —o043
23|2 618|507 |1 337 326| » |2 0c8 —o038
2412.470{499|1 232 i;ﬂ!iﬁ 1 864 — 426
25 |2 330|490|1 141 700 | X7 ==113
26(2 198(481|1 057 238 ! $99— 199
27|2 ©74(472] 978 628 I 480 — 6438
(2311 95614631 go5 6281 |1 370—o<R1

Gg
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T ABLE IX. continued.

o

]

i i A e e i

29| 1 845|454| 837 630 I 267143
30| F 741445 774 745 I 017=—053
31|31 6431436| 716 348 1 083 — 485
321 550|427| 661 850 1 coI=—189
33|1 462|417| 609 654 922 — 212
34| 379 |4074. 561 233| % 849 — 064
3511 301(397| 516 497| 8 | 781256
361 227(3%7| 474 849 € 718 =251
37|11 158|377| 436 566 & 660 == 306
3811 092|367| 490 764 g 606 — 193
3901 031357| 368 067| o | S56——551
40| 972(346| 336 312 § 508 — 524
41| 972|335 325 620 = 492 — 408
42| 972|324| 314 928| = | 476-=293
43| “972|313| 304 236|% | 460==176
44| 972|302 293 544| | 444060
45| 7201292 211 992 . 320 =472
46| 726|282 | 204 732|5 | 309483
47| 726272 | 197 472|.2 | 2987494
48| 726|262| 190 212|7° 287 = 505
49| 726|252| 182 952| E | 276—516
pL 5431242 131 406 @ 1908 — 528
51| 5431232 125 976|%S | 190—386
52| 543|222 120 546| .« 182 = 244
53| 543|212 115 116 [fl 174 =102
54| __543|202| 109 686 165 =— 621
55| 406|192 77 952 1T =515
56| 406|182 273 892 111 — 521
57| 406|172 69 832 105 = 427
58 406 162 65 772 99 — 333
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TABL E IX. continued.

59J"4nd 152 | 65 guall” | .4 9321230
60| 303 | 142 53_0;6 65 — 001
61| 303 | 13139 623 60" = 033
62 | 303 | 120 36 369 R e
63 | 303.| 109 33 027 49 — 638
64303 | 98|29 694 | o~ 4 r71640
65 | 227 BT v o | 22 . 146
66 | 227 | 78| 17798, S 26177 529
67 227| 68|15 4361 E | 33 233
681227 58|13 166 é 19 — 607
69 | 227 | 49 |11 123 0L N FG Sl (54T
70| 169 | _4% 6 ga9i|' g | HoiT 319
Tt |'i60 | 34| 5 746 | F! pouBort #8°
72 | 169 | 28} A 732 T beoiflas 38V
73°| 69 | 23| 3 3.37 = | 5.7 382
74| 369 | ¥© 1 .4 350 i T i 6
75 | 1267 181 /2 168l B\ gui= 285
76 | 126 | 16| 2 Q16| B 3 = 033
77 | 126.| 14| * 764 | 2 2 — 442
28 | 126 | 12| 1 512 = 2 — 190
79 | 126 |+ 10 { .1 2609 sshoddy FoOPEY
801 92| 8| 232 §°7, 3 = aal
811794 | 74 . 653 T ==658
82195 6 5604 X —564
83| 94| 5 470 @ = 470
84| 94| 4 376 | &5 - e
8s| 7¢ 3 213 - 213
86| 7= 2 142 — 142
871 71 1 e — 071
88| 71 3 35 == 03§
89| 71| = 17 = 0F7
pold4y 1 % 13 | - 013

Gg 2
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T ABLE IX. continyed.

—

divided by 641 leaves

Totals Col. 2. | Column 4 - Column 5.

Page L|134 06179 c85 357
Page 2.| 28 258 9 812 401
Page 30 5 409 357 724

Totals. 167 728589 253 48'%

119 645—o0I2
14 841—500
L S4ITI23

e

13) 027635

N, B. Where this Computation
is carried on for 4t Ycars% 130-26 §--347
only, the Produce is

“Where carried on for §8 Years,
the Produce is

Where catried on for 9o Years, :
the Produce, as above, is E 135-027--635

That isyinthe firft Cafe, theValueis 13402
Inr the fecond Cafe, the Value is 13-44
In the laft Cafe, the Valueis 13250

E 134-486--512

From whence ’tis apparent, where the Value
of fuch an Annuity is ftated at 13-44 only, as
in Dr. Halley’s Table, that there is an Omiffion
of 32-Years in making the Calculation.

S S
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BA- Bl P 3

Showing the Number of Perfons living in the
City of Breflaw in Silefia, and their Ages
current refpe&ively, from 1 to 84 Years
Age.

[Age current.Perfons living| A. | P.
I ---| 1000 6 — 710
2 === 8§55 7 632
3 === %708 g — 630
4 -— %760 9 — 670
§===1 732 10— 661

The reft of this Table s inferted in the third
Column of the precedent Table, and nced not
be here repeated: And I have there added the
Age current and Perfons living from 84, where
Dr. Halley's Table breaks off, to Age an 100:
And the Table, with thefc Additions, makes
the total Number of Perfons there living to be
the fame as fuppofed by the Doctor, viz. 34000,

Gg 3
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B O OK S printed for S. Brw, at the Bible and
Ball 7» Ave-Mary=Lanc. :

TREATISE of the SPHERE;
Shewing how it is derived from that
Theory which juftly afferts the Motion of the
Earth: As alﬁ'al of the Projections of it, both
Orthographical and Stcrccgn?)hical; demon-
{trating their Properties from fundamental Pro-
ofitions, and fthewing their Ufes. With the
efolution of Aftronomical and Chorographical
Problems. By the late R:v.cgu HN WITTY,
M. A. and Chaplain to his Grace the Duke of
Devonfbire. The fecond Edition. Revifed and
improved by JaMes HopesonN, Mafter of
the Royal Mathematical School, and Fellow of
the Royal Society.

The LIN E of Proror1rON 0r NUMBERS,
commonly call’d Guwter’s Lipe, made cafy: By
which may be meafured all manner of Superfi-
cies and Solids; as Board, Glafs, Pavement,
Timber, Stone, €3c. Alfo, how to perform the
fame by a Line of equal Parts, drawn from the
Centre of a Two-Foot-Rule, Whereunto is
added, the Ufe of the Linc of PrororTION
improved : 'Whereby all manner of Superficies
and Solids may both exactly and fpeedily be
meafured, without the Help of Pen or Com-

afles, by Infpeétion, looking only upon the
pler. ‘The Ninth Edition, carefully correét-
ed, and other new Ways of Meafuring added.,

By William Leybourn.
-~ The Compleat FAMILY-PIECE:
And Country Gentleman, and Farmer’s, Bes %
Guipe. TIn Three Parts, Part 1. containing,
A very choice and valuable Colleéticn of above
one Thoufand well-experienced praétical Family
Receipts in Phyfick and Surgery; Cookery,
Paftry and Confectionary, with a compleat Bill
of Fare for every Month in the Year, and In-
ftructions for placing the Diflics on a Table; for
Yickling and Frtfcrving all Sorts of Fruits, &c.
Gg g for



BOOKS printed for S. BIR T.

for diftilling and fermenting of all Compound,
Simple Waters and Spirits ; for making Mum,
Cyder and Perry, Mead and Metheglin ; and for
making and preferving all Sorts of excellent
Englifh Wines; with good and ufeful Inftructions
for Brewing fine, ftrong, good, wholefome and
palatable I%rinks, as Beers, Ales, €9¢. in fmall
Quantities, and at eafy Ratcs, for the Ufe of all
rivate Fuamilies; with divers other ufeful and
valuable Receipts interfperfed thro’ the Whole,
particularly Dr. AMead’s R eceipt for the Cure of
the Bite cfa mad Dog. Part II. containing, 1.
Full Inftructions to be obferved in Hunting,
Courfing, Sctting, and Shooting ; with an Ac-
count of the feveral Kinds of Dogs neceffary for
thofe Diverfione, and Receipts for the Cure of all
common Diftempers to which they are liable ; as
alfo Reccipts for the cleaning and preferving of
Boots, Fire-Arms, ¢, 2. Cautians, Rules and
Directions to be taken and obferved in Fifhing ;
with the Manner of making and preferving of
Rods, Lincs, Floats, Artificial Flics, €9¢. and for
chufing and preferving feveral Sorts of curious
Baits. 3. A full and compleat Kalender of all
Work neceflary to be done in the Fruit, Flower,
and Kitchcn-éardcna, Green-Houlfe, €9, with
the Produce of each, in every Month of the Year.
Pare I11. containing, Practical Rules and Methods
for the Improving ol Land, and managing a Farm
in all its Branches; with feveral curic.vus%lti:tiptﬁ
for Brining, Liming and preparing Wheat, Bar-
ley, Oats, €3¢, for fowing; excellent Receipts for
deftroying Moles, Rats and Mice ; a great Num-
ber ot choice Receipts for the Cure of all com-
mon Diftempers incident to il Sorts of Cattle;
Diretions for Painting ; Inftructions for keeping
Bees, “Tame Rabbits, and Pidgeons; and a com-
picat Kalender of all Bufinefs necetlary to be done
in the Field, Yard, €3¢, by the Farmer, in every
Month of the Year. The Second Edition Im-
proved. Price bound 35. 64, - ¢ £

E- 3
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B O O K § lately Publifbed ;

Printed for D. BR O WI!N E, 'without
- Temple-Bar. :

¥ COMPENDIOUS COURSE
of Practical Mathematicks, Particu-
larly adapted to the Ufe of the Gentlemen of
the Army and Navy, For the moft Part,
tranflated from the Traéts publifh’d in French
by P. Hoffe, Profeflor of Mathematicks in the
Royal Academy of Thoulon. By Wirriam
WessTeRr, Inthree Vols. 12mo. Price 95

2. ARITHMETICK inEPITOME:
Or a CoMpeENDIUM oOf all its Rules, both
Vulgar and Decimal. Intwo Parts. To which
are now added, Clear and Plain Demonftrations,
deduced from the Principlcs ot Arithmetick it-
felf; without cither Reference to Euclid, or the
Ulfe of Algebra, By W, Wess Tk R, the fifth
Edition, carefully correéted, Price 2 5. 64.

3 An ESSAY on Book-xeEpT N G,
according to the true Jtalian Method of Debtor
and Creditor, by Double Entry; wherein the
‘Theory of that excellent Art is clearly laid down
in a few plain Rules; and the Practice made
evident and eafy, by Varicty of intelligible Ex-
amples, The Whole in a Method new and con-
cife. The fifth Edition, correced and improved,
by W. Wesster., Price 15 64.

4. A T ABL E, fhewing the Value of any
Quantity of Goods, from the Price of Hulf 2
Farthing to 20s. the Pound, Ounce, Ell, Yard,
&g¢c. with the Addition of fome particular Prices
above that Value. Intended chicfly for the ready
reducing Guineas, Moidores, and other Portue

g4l Pieces of Gold, into Pounds, Shillings. -and
- i Pence,



 ROOKS printed for D. BRowNE.

Pence. 'To which are added, TarrLes of
Simple Intereft at 3, 4, 5, 0, 7, and 8 per Cent.
for any Principal under 20,000/, and for any
Time not excceding 365 Days, or onc Year.
Together with a Tanre of Commiffion or
Brokage, from % to 2 per Cent.; and a ncw In-
tereft Table at %, or 10s. per Cent, KExactl
calculated, and carefully examined, by V\;'
Wess TER, Price 25 64.

5. The MEMOIRS of CrarLes Lewrs
Paron e Porr~1Tz, Inabove Fifty Letters
to his Friend. Being the Obfervations he made
in his late Travels through

Brandenbourg, . Swabia, Genoa,
Hanover, \ 7 Palatinate, | Piedmont,
Saxony, Alface, Savoy,
Mentz, Tyrol, France,
Cologn, | Trent, Flanders,
Francomia, Fenice, Hainault,
Bobemia, The Ecclefiafti- | Brabant,
Aufiria, cal State, Holland,
Bawaria, Tufeany, England, e,

Difcovering not only the Prefent State of the
moft noted Cities and Towns, but the Charac-
ters of the moft diftinguifh’d Perfonages at the
rincipal Courts of Earope, With an Alpha=
betical INpEX to cach Volume. In two Vols.
8vo. Price 103, '

6. MEMOTIRS of the moft material
Tranfadtions in England, for the lat Hundred
Years, preceding the Revolution in 1688. By
{ames Werwoop, M. D, Fellow of the
College of Phyficians, Lomdon. The Seventh
Edition, correéted,  With a fhort Introduction,
%iving an Account how thefe Memoirs came at
irft to be writ.

+ 2. The GExTremaNs LIBRARY:
Containing Rules for Conduét in all Parts of
Life. The Third Edition, correéted and en-
larged. Written by a Gentleman.
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BO OK S priuted for . SHUCKBURGH,
" at the Sun, next the Inner-Temple, Fleet-
Street.

4 HE MIDWIFE’s COMPANION;
Or, a Treatife of MipwirEry: Where-
in the whole Art is explain’d ; together with an
Account of .the Means to be ufed for Concepti-
on, and during Pregnancy ; the Caufes of Bar-
rennefs accounted for, and fome Remedies pro-
pofed for the Cure. Alfo, feveral remarkable
Cafes which fell under the Author’s Care, pro-
per to be confider’d by both Sexes. To which
is fubjoin’d, the truc and only fate Method of
managing all the different Kinds of the Small-
Pox, and the Diftempers incident to New-born
Children. By Henry Bracken, M.D, Pr.25. 6 4.

CHEMICAL LECTURES, pub-
lickly read at London, in the Years 1731 and
17323 and fince at Scarborough, n 17333 for
the Improvement of Arts, Trades, and Natural
Philofophy. By Peter Shaw, Phyfician at Scar-
borough, Price 6 s.

A GENERAL DICTIONARY,
Hiftorical and Critical : 1o which a new and ac~
carate Tranflation of that of the cclebrated Mr,
Bayle, with the Corre&tions and Oblervations
printed in the late Edition at Paris, is included ;
and interfperfed with feveral Thoufand Lives
never before publifi’d.  The Whole containing
the Hiftory of the moft illuftrious Perfons of all
Ages and Nations, particularly thofe of Great-
Britain and Ircland, diftinguifh’d by their Rank,
Aéions, Learning, and other Accomplifhments,
With Refleétions on fuch Paffages of Mr. Eoyle,
as feem to favour Scepticifm and the Manichee
Syftem, By the Reverend Mr, Fobn Peter Ber-
nard ; the YR:vcrcnd Mr, Thomas Birch, M. A,
and F.R.S.; Mr. %fobn Lockman ; and other
Hands,

TRAVELS



BOOKS printed for J. SHUCKBURGH.

TRAVELS into Mufeovy, Perfia, and
Part of the Eaff-Indiss. Containing an accurate
Defcription of whatever is moft remarkable in
thofe Countries, and embellifth’d with above 320
Copper Plates, reprefenting the fineft Profpeés
and moft confiderable Cities in thofe Parts; the
difterent Habits of the People ; the fingular and
extraordinary Birds, Fifhes, and Plants, which
are there to be found : As likewife the Antiqui~
ties of thofe Countries ; and particularly the
noble Ruins of the famous Palace of Perfepuiis,
call’d Chelminar by the Perfians. The Whole
being delineated on the Spot, from the refpeétive
Objedts, To which 1s added, an Account of
thE/JDU rney of Mr, Isbrants,  Ambaflador from
Mufeony, through Ruffia and Tartary, to China;
together with Remarks on the Travels of Sir
Fobn Chardin, and Mr, Kempfer, and a Lertter
written to the Author on that Subjeét. In two
Volumes. ' By M. Corwelius Le Bruyn.' Tranf-
fated from the original Fremeh,” 2 Vols. Folio.
Price 2 L5 - '

The Dury and Orfrice of 2 L AN D-
STEWARD, reprefented under feveral
plain and diftin€t Articles; wherein may be feen
the indire® Praétices of feveral Stewards, tend-
ing to leflen, and the feveral Methods likely to
improve their Lord’s Eftates. To which is
added an Appendix, fhewing the Way to Plenty,
propofed to the Farmers: Wherein are laid
down general Rules and Direétions for the Ma-
nagement and' Improvement of a Farm. The
fecond Edition, with Alterations and Additions,
By Edward Lawreice, Land-Sarveyor, Price 5.






















