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Preface

With the usual Examinations having been endured just previously for some monthich the
Candidates of Law at Basel are subjected, | have hoped that | would makendari®ans ineptly, if in
the place of the fourth evidence, which still remains to be detedmiyepublic debate, | would discuss
some theme out of mathematics, produced by that divine knowledge, thefsiinilsh | have joined so
far with the study of law with GOD favoring, and how from the firsiryd have continued with
conspicuous love, with my most celebrated Uncles Jakob & Johan Bernepléyding a light for me in
this knowledge, the first of whom, now indeed enrolled in the heavenlysobfothe blessed, to his own
whom he has bequeathed (unedited thus far but shortly, as we hope, brought intbdigh€atise on the
Art of Conjecture, he has made available to me the opportunity, of choosingategrial, concerning the
Use namely Of the Art of Conjecture in Law, which also there | teddemwith pleasure, because | see,
that many of the most useful investigations, particularly about absent rberctmsidered dead, likewise
life annuities &c. occurring nearly daily in the Court of Justicehig art are able to be decided.

Thus by reason of the exposition having been explained with a few words, | dpihreacatter itself
without further delay.

It would be consequently.



J.N.D.N.J. C.

DISSERTATION
ON
THE USE OF THE ART OF CONJECTURE IN LAW

CHAPTER |

THE ART OF CONJECTURE IN GENERAL

Following Cicero's advice ate Offic. 1.1 every discipline whigkes its beginning from another one, so
that it may be rationally understood, ought to proceech faostatement of what it might be, from which
<vantage point> it can be contested; indeed in thedleste saying what might be the Art of Conjecture
favors us. Moreover it is a very great pleasure to dedfiis <Art> in accordance with the very words of
my Uncle, my master, p(rofessor) m(athematics) @ilitactate on the Art of Conjecture Part. IV Chapter
Il as far as it would be the

The art of measuring, as precisely as possible, probabilities of thimiipsthe goal that

we would be able always to choose or follow in our judgments and actions thag,cours
which will have been determined to be better, more satisfactorgr saf more
advantageous.

The goal of this Art, as the definition makes cleamvarranted by the random uncertain and doubtful
matters, in which although all persuasive certaintyaspossible to be held, we are nonetheless able to
delimit through conjecture, how great the probabilityuldobe, such as this or that might be or could
happen, or what probably might be about to exist, or hvinetcome would be more probable than
another, or how much this or that might deviate fromrdgegral certitude; | very much intettegral:
for probability is the gradation of certainty and itfeli§ as much from this <i. e. certainty> as the part
from the whole. If certainty is indisputably integral &bsolute, which we designate by the letter or
numberl , e.g. it might be supposed to consist of 5 probasjlior rather “parts”, of which three would
argue strongly for the <actual> existence or the futuceiroence of an event, the remaining <two parts
would argue forcefully> against <their occurrence>; thatcame is said to have 3/5¢  @y5
probability. This therefore is called mopeobable than tiker because it has the greater claim to
certainty; although this would be only referred to ndiynas probable in a positive degree, whose
probability exceeds significantly 50% certainty. | stragsificantly, for what approaches a 50% certainty
is calleduncertain or doubtful. Thus what haslg5  certainty is more girlgbthan what has/10
although neither may be probable in a positive degremsyasncle taught in the aforementioned Tractate
Part. IV Chapter. |

This <essay is relevant to> the goal of the Art ohjgcture because we have said that there are
uncertain or doubtful matters: From these matters mereavhich are certain & whose truth can be
apprehended easily, this is not done; when followingfitisé <matter> according to the Rules, which
Uncle wrote inChapter Il , there ought not to be a place forjemminre in <assessing> matters in which
one may comprehend overwhelming certainty. Thus iief thpon interrogation will have responded that
he sold stolen property to Sempronius, a judge would trycaise ineptly, who from a look or tone of
voice, or from the quality of the merchandise stolerihie thief, or from other circumstances of thefthie
would want to conjecture concerning the probabilityr@ assertion, when Sempronius is present, from
whom it will be allowed that everything can be discedecertainly & easily.

The foundation of this entire Art, upon which we oughteiy perpetually in assessing probability, in
this general Rule consists, which Huygens demonstmatbssieleganPamphlet for a System in playing
dice, Propositions. 1, 2 & &nd my Uncle in his Notes to these same Propositions.



That would be multiplied which occurs in individual cases by the number e aas
which one or another <possibility> is considered to occur, and the sum g@irdlaeicts
would be divided by the sum of all the cases, the quotient indicates whablyr will
occur, either it will indicate the value of the expectation or ttgreks of the sought-out
probability.

The Rule is the same as that in which commonlyrtean arithmetical proportionas sought among
many more given quantities, and indeed with the rulall@fation, n which matter it is a pleasure to
6. offer the notes of Uncle my master, which he hasis Notes to Proposition 3 of the Pamphlet of
Huygens

It is evident from a consideration of his calculation that to him theie great affinity
with the Arithmetic Rule of Alligation, by which products of a differprice are
combined in the given quantity, & a price for the mixed product is souglatloer the
calculation done both ways is essentially the same.

For just as the sum of the products from the quantities of individual tiosrsti
commodities in their own prices respectively, when <that sumdivigled by the
aggregate of all the constituent commodities, it exhibits the soughtpsiiter because
it is always the mean among the prices of the extremes: thus thef she products
from the number of cases in that which is acquired by any case, whereissm> is
divided by the number of all the cases, exhibits the value of thetatkpecwhich will
be always likewise intermedial between the minimum and maximum igfsible to be
acquired. Whence if these same numbers may be assumed, <they are zdhstarin
regard to the quantity of the constituent commaodities and also in theisptioey are
constant here in regard to cases and <in regard to> that which is obtained by random
chance; so too the same number will represent the price of the migddct & this
<represents> the expectation. For example, if 3 canthari of wineegrat 13 are mixed
with 2 priced at 8; by multiplying 3 by 13 & 2 by 8, the gross price otdmehari is 55,
dividing by 5 canthari, the price of one cantharus of mixed wine is 11:halsogreat
the expectation of anything must be estimated close to the rule, intbbad& will have
had chances up to 13 & 2 up to 8.

But yet that individual and excellent agreement deservée tooted, which this Rule has with it,
which is said <to be> of the greatest importance gane to finding the center of gravity. For just as the
sum of the moments i.e. the sum of the products of #ights in their respective distances from some
given fixed point, <that sum> divided by the sum of theiights, shows the distance of the center of
gravity, i.e. of that point from which the weights atespended in equilibrium: Thus even this midpoint,
which is obtained by the present Rule, is, as thusuldveay, thecenter of gravity of all probabilities,
which thus places these <things> in equilibrium, so tieither of these probabilities, which fall away on
both sides from this mean, takes the greater weighitsif in turn.

Our legal experts intending to preserve such an equilibriudouibtful and vexing <cases> ought to
follow themean as seems apparent frdm3. ff. si pars her. pet. there

Most prudently judges have followed a certain mean;

and moreover in the sandel. 3  they shall have pursued the precisely, as we shall see below. This
also pertains to this degree to the proverbial expression

We always follow in problematic <cases> what is the minimum.

l. 9 ff. de R. J. c. 30. de R. J. iff,6a similar thing is said in I. 115 ff. c. 45'%n &hat one ought to
determine in problematic cases what is most likelgedrue or what has the greater claim <to be true>.
For this law of ours shows where there is evenlg¢hstdanger of deviating from the truth: in theddle
evidently outside of which all other probabilities giehore towards the extremes, i.e. they incline more to
those things whiclmost rarely happen.



Finally this must moreover be noted which my Undeitions inScholium to Proposition | of
Huygens' For a system on playing ditke word  expectation some manner we have said that that
mean which is obtained by dividing the sum of the prodfiota the cases in it which are attained by
some kind of chance, by the number of all cases, ¢amntaken here to mean in its ordinary sense, in
which we are said to expect or hope generally that wisithe best of all, granted that for us something
worse can happen, but to what extent our hope of obtathimbest has been tempered and diminished by
fear of a worse outcome: so that something is alwapsesented by the valuation of that which is
intermediate between the best we can hope and thé werfear. Thus he who has 3 chances to gain 13
& 2 to gain 8 cannot be said to expect 13, but 11 which isirheaveen 13 & 8.

CHAPTER Il

CONCERNING HOW THE PROBABILITY OF HUMAN LIFE SPANS COMPUTED,
OR RATHER OF A MAN OF WHATEVER AGE.

In the prior chapter we have considered the art ofectumje in general, there follows how we make
evident the use of it through some particular examplest Wwhat from this Art | have deduced, & in the
following it is possible to have utility not deservinfgseorn, it is the estimation of the longevity of ham
life; for although the end of our life be most uncert&rthe hour of death is known to no one except God
the highest and best the ultimate giver of our life, vili@ble to take from us this his own gift, at
whatever time he himself shall have pleased, helestaltake away; nothing remains for us other, than
that through conjecture we would determine, how manysyegrto this time of the lifetime of anyone at
all a man would probably gain, or how much be the prdibabhat he would exceed some given year or
not &c.

| see however that, there are many who will oppogke case of the beginning itself immediately &
they will say, not only that it is impossible, thall this can be estimated according to the Art of
Conjecture, for there is required the exact enumeratfiail chances in which anything is able to happen,
but there is no one of mortals, who could ever defigentumber, e.g. of diseases, as just so many chances,
which invade the countless parts of the human bodyyaa@®, and they are vigorous to inflict death upon
us, and he would know how much easier this than that, ptagmedropsy, dropsy than fever kills a man,
so that thence concerning the future state of lifedeadh a conjecture is able to be formed, since &l thi
depends upon causes entirely hidden & on knowledge removedofiomperception; indeed in another
way the matter reveals itself to be the subjectvindition & games, which fate alone governs, for siince
these the expectation is able to be determined preerdigcientifically, because we accurately & clearly
perceive the number of chances, according to whicliibifathere ought to follow profit or loss, & since
these chances manage themselves indifferently, & oeyd be equally likely to happen, at least if one
should be more probable than the other, we are aldefiloe scientifically, how much more probable it
would be.

To this we shall respond, that for us another way loéri@vestigating the number of chances is
sufficient, which if nota priori or from reason at least posteriori or from an evebserved many times
in similar examples it will be allowed to bring to ligtior | am less able to stray from true proportion, if
more frequently, than more rarely | should observe <sbimg>); since it ought to be presumed, that in
so many chances each one in the future can happen &Rappen, how often previously in a similar
condition of the events it will have been discernetaee happened & not to have happened.

For if e.g. after having once conducted an experimenhogethundred men, of the same age and
physical constitution, of which Titius is now, you wilave observed that two hundred of them died before
exactly ten years have passed, <while> the remainirignged life beyond, safely you will have collected
enough, that it is twice as likely, that by them &Titius that the debt to nature must be paid within ten
years, rather than that it is possible for themv® beyond that limit.

Hence it is manifest what must be realized about Koellence of the Art of Conjecture, for how
much less those things, which are fortuitous and alsertain, seem to be able to be comprehended
within the limits of reason, so much more admirable Art must be valued, to which lesser things are
also subject, as Huygens says to Schodtepseface of his pamphlet for a system of playing.dice
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The truth of his assertion reveals itself very dieditus far, if now truthfully we shall have revealed
the method of raising the probability of human liferbgans of a calculation drawn from observations
made concerning the Bills of mortality, of which kiaice accustomed to be distributed in Paris & London
monthly or weekly. Uncle, my distinguished master, pésd€) m(athematics) refers Dissertatione de
Conversione & Oppositione Enunciationum annex fBdm Ephemeris Erud. Gall. Anni. LEG63M.
that it has been observed from the collection of yreuch bills, that out of one hundred infants born at
the same time there remain surviving 64 after six ybax® elapsed, after XVI years have elapsed 40,
after XXVI years 25. XXXVI years 16. XLVI years 10. LVEgrs 6. LXVI 3. LXXVI years 1. LXXXVI
years 0.

This being said, if one should be driven to estimatdifistéme of some newborn infant, thus one will
have to consider: This newborn infant is included eigm@ong those 36. who die within the first six
years; or among those 24 who die between the sixth atessth year; or among the 15 who die between
the 16th. and 26th. year, or among those 9 who die betilvee?6th. and 36th. year; or among those 6.
who die between the 36th. and 46th. year; or among thaém 4lie between the 46th. and 56th. year; or
among those 3 who die between the 56th. and 66th. yeamang those two who die between the 66th.
and 76th. year; or lastly he will be that one, who Ortsveen the 76th. and 86th. year.

Therefore, there are 36 chances, that he would dienniitii first six years i.e. that he may survive up
to 3 years (for this half is chosen, since on accaofithe lack of observations not extending themselves
into individual years it must be supposed, that anyongqually likely to die in the individual moments of
these six years, and so lest there be a very greatrdafrgeaying from the truth, it ought to be presumed,
that that man has died in the middle of the time nehe third year); another 24. chances that he would
die between the sixth and sixteenth year i.e. thatdutdaprobably live up to 11. years (for beyond the six
years, which he would pass for certain, he is presuméidetaip to 5 years, because this ought to be
supposed once again, that in the individual moments of gei@ period, which comes between the sixth
and the sixteenth year, one is able to die with equsd, eshich similarly ought to be understood in the
rest of the following decades); likewise another 15 chsuticat he would live up to 21 years (if indeed he
would die between the 16th & 26th year) another 9 that diddnlive 31 years. meanwhile another six
that 41, four that 51, three that 61, two that 71, oneylasthe chance that he would live 81 years; from
which by the general rule having been given in the piingechapter the expectation of our infant is
worth

36-34+24-114+15-214+9-3146-41+4-51+3-61+2-7141-81
100

= @ = 18E ears
100 o507

In this same manner it will be found, that of him,onh six years old, life probably will be

24-5415-154+9-254+6-35+4-45+3-55+2-65+1-75 1330 25
o = 1 :203—2 years.

(for from 64 men, who surpass the sixth year, 24. die withe first decade, 15. within the second, 9.
within the third, &c.) Equally of him, who is sixteerars, future lifetime is probably

15-5+9-15+6-25+4-35+3-45+2-55+1-657@7201 ears
40 “ a0 Y
of him who is twenty-six years old
9~5+6-15+4~25+3-35+2~45+1-557@7192 ears
25 ~ 5 Y
of him who is thirty-six years old
6-5+4-15+3-25+2-35+1-45 280 _ 1
16 “16 2V
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of him who is forty-six years old
4-543-15+2-254+1-35 150

10 = E = 15. years
of him who is fifty-six years old
3:5+2:.15+41-25 70 _ 2
6 ~% 3V
of him who is sixty-six years old
2:54+1:15 25 _ 1
5 3 °3Y

lastly of him who is seventy-six years the probaiféei$ 5 years.

In another way & certainly briefer in reverse ortteus we discover these same lifetimes: that he who
is 66 years has 2 chances that he would die within tarsy& one, that he would survive to the 76th.
year. (in this chance beyond the 10 years which herhasind certainly he expects 5 years besides)
therefore of him the expectation is worth

2-5+1-(10+5) 25

1
— = 8— years
3 3~ °3Y

That man who is 56 years, has three chances, thabtlkel die within a decade, three others that he
would survive into the state of some 66 years i.e.hegbnd 10 years, also he is able to expect L&:%to
years, whence his expectation is

3-5+3-(10+83) 70 112 cars
6 ~%6 3V
Thus of that man who is 46 years the expectation iswort
4-5+6-(10+113) 150 15
10 10 years
of that man who is 36 years
6-5+16-(10+15) 280 1
= —-—= 1 —_
16 16 [Ty vears
of him who is 26
9-5+16- (10+173) 485 102
= — = —_ I
25 o5 5 YOS
of him who is 16
15-5+25-(104+192) 810 o0
= — = —_ I
40 a0 Uy e
of him who is 6
24-5+40- (10+207) 1330 2025 cars
64 e Y

lastly of the newborn infant the expectation is

36-3+64-(6+2033) 1822 _ 181 vears
100 ~ 700~ Ts0 ™
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13.

Also in similar manner the lifetime will be deterrechof him, who is of an age intermediate among
the years 0. 6. 16. 26. &c. e.g. 20 years, for out of 40 16eldayeuths within the next decade 15 die.
Therefore, if we should establish that they would &blé to die with equal facility at any single moment
of the decade, within four years 6. will die and thusrédfte twentieth year 34. will survive, from whom
again 9. die within the next six years, within the feilog decade also 9., within the second decade 6.,
within the third 4., within the fourth 3., within thefth 2., within the sixth 1, which makes the
expectation of some youth 20. years old worth

9:-3+9-11+6-21+4-31+3-41+2-51+1-61 662

34 34

8
= 19— years
17 Y

Or this way: there are 9 chances that he would dieirwishyears, another 25 that he would reach the

26th. year. i.e. that beyond 6. years, which then he sve for certain, he is also able to hopelﬁ%r

years. this is the probable lifetime of one whoged26 years of age, in like manner the expectation is
9-3+25-(6+192) 662

34 34

8
= 19— years
17 Y

as before.

But especially here it must be noted, that, since wersaexpectation of an infant or of someone who
is 6. 16. &c. years to be worth8+.2023.192. years &c., these <éifgectations> must not be
understood thus, that men of a certain age will prodably lives up tGS%. 203—2. 19%. &c. years or that
it is equally probable that they have died within thge apan rather than beyond, i.e. that among many
men of the same age so many would go beyond the speafiedis die inside it; but all these <life
expectations> ought to be understood according to the agenediate between the highest & least which
men can reach, for these individual years & the twoeexés are balanced with one another, i.e. the
longest life with the untimely & the anticipated dedths what the Germans calfin Jaht in das andet

gerechnet and the Frenchun portant I'autre so that it would be contrary to sdiat the most probable

age of this man & the mean are e.g. 20 years. & thispnabably will arrive at his twentieth year.

There is a reason for the contradiction, becausdanfdrmer case also longest lifespan comes into
consideration but in the latter it does not, for ih asked in the question whether someone would have
to extend his life to the given year or whether he @auirpass the given age by some three, ten, twenty,
forty &c. years, but exactly how much is the probapilfitat he may surpass.

Thus the infant according to the former finding willda8d to expecIS% years granted that it must
be almost twice more probable that he will not le&dllife to that age, for out of one hundred infants
scarcely 37 survive aﬁelrS%. years. Thus also he who lgasveo chances to obtain 100, one to obtain
1000, must be said to expect 400, because, although it is twiee probable, that the 100 themselves
would occur so much rather than one thousand, in turn @Vess, which he holds as to be feared in this
case, is twice less than the gain, which he can foope this case.

But if indeed we also wish to determine that time, ol this infant most probably must die, one
will need search only within how many years a hatt phinfants i.e. <when> 50 die out of one hundred,
which thus happens: From these 100 36. die within six y&%ithin the next decade 24. since the
number of these now exceeds 50. This must be thus disdo2dredie within 10 years. Within how many
years 14. die (For so many out of those 36 who died ifirgiesix years in order to fill half are wanting)

& 5% years will be found, which added to the first six yeaill give the sought time period evidently
112. years.

But not just one mean lifetime is probably able talbgermined in this way, but also two, three, or
many, i.e. the mean lifetime of greatest durationwof, three, four &c. men of the same or different ages;
but before we are able to compute this age the solofighe following problem must be set out first:
Given a limita of years of the longest life withirhieh several men <designated> by the nuntber are
able to die in the individual moments with equal easé Bought how many years the longest living
probably is able to attain. Thus in respecﬁﬁo yearsf there should be 1 person the sought age will
be%a, if 2,%61 ,if S%a ,f 4.%@ , &C.
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For if time a should be divided into innumerable equal partsnomentsm , of which number
should be infinite, so thatm = a; & one may die living tlomdest time in the last moment, the
remainder will die in the same moment or in some pliageone, & indeed in so many cases, how many
nulls, singletons, twos, threes, &c. are containethénnumbermn , just as those remaining are either 0. or
1. or 2. or 3. &c; indeed
n—+1 n-n+l-n+2

f &c
2 a3

. mn -
eitherl. orn . or

in the cases, from which the product from the numbeasés in the number of moments, which he could
expect living the longest if he would be supposed to diedrast moment, will be
n-n+1 m n-n+l-n+2
n
2 ’ 2-3

1-nm, n-nm, m, &C

& the sum of all the products divided by the sum of all ¢hses i.e. the total expectation of the longest
living, who in the individual moments is equally liabtedie.

Sam o Y n-nm Z—"""Q'H nm

’ n-n+1 ’ nn+lnt+2 7
n
2 23
n-n+l-n+2
L5 nm &c
n-n+l-n4+2-n+3
2.3-4
or because = oo
fn fnn %n?’ %n‘l
—m, 7 , T3 M, T &c
nn n un
2 3 4
i.e.—nm, —nm, -nm, —nm, &C
3 5
(since ) L 2 3 1 &c
= nm=a) —=a —-a —-a —-a
27 37 47 57

Thus also one is even able to find the same geomtridaa curve of such nature should be
constructed, so that abscissa represents time, withioh given the men die, the ordinaje  would
represent the number of chances, in which at thetisa@lthey are able to die, the distance of the center
of gravity of this curve from the vertex i.¢xydz/[ydz  will dee the sought number of years (for
above we indicate, there to be mutual agreement bettheenalue of the expectation and the center of
gravity); hence in our case, where the ordinate isygdwinderstood as a power of the abscissa, of which
the exponent is less than the number of persons bywihbe (with y = z'~! having been placed)

Jrydx
Jyde
i.e. the most probable age of the longest living
[zt dx ﬁxbﬂ bx ba
= Joids = +%x” =5 putx:a)b+1. QED

But if now we want to compute the probable lifetimavad newbornsA & e.g. tis manifest that
either each of twé\ & Bhave died within the first six yeans Wwhich case the mean age of the longest
living by the method shown will have been sho%viﬁ 4.gears) oA has died between the 6th. & 16th.
year &B within 6. years or agaB® between the 6th. &lgear &A within 6. years (in these two cases
the age of the longest living &5+ $ 10 = 11 years.) or eactheftvoA &B have died between the 6th
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& 16th year (in which case the age of the longest divs6 + % 10 = 12% years) oA will die between
the 16th. & 26th. year & within 16. years or ag&8in  betwéhe 16th. & 26th. year & within 16
years (in these cases the age of the longest Iivit@%% 10 = 21 years.) or each of two will die between
the 16th. & 26th. year (in this case the age of the knijéng is 16 + % 10 = 22% years) & so forth;
there are buB6 x 36 cases that each of two would die ifir$tesix years36 x 24 cases, that  would
die between the 6th. & 16th. year® within 6 years. jstlas many thaB would die between the 6th.
& 16th. year &A within 6 year4 x 24 cases that each ofweuld die between the 6th. & 16th. year,
36 4+ 24 x 15 = 60 x 15 cases thad would die between the 16th. & 26th. yeBr &thirwl6. years, just
as many thaB would die between the 16th. & 26th. yeArvdithin 16. years]5 x 15 cases that each of
two would die between 16th. & 26th. years &c. and for tleason the expectation of the longest living
will be
=36-36-4+2-36-24-11+24-24-122 +2-60-15-21+15-15-222 +2-75-9-31+9-9- 323
+2-84.6-41+6-6-422 +2.90-4-51+4-4-522 +2-94-3-61+3-3-625 +2-97-2-71+2
$2.72242-99-1-81+1-1-822 divided by100 - 100. i.e 2588 = 2748

If the probable age of the longest living between twfovhom one is sixteen, the other 46. years <is
desired>, it is
4-15-62+9-4-15+15-3-154+3-9-162+6-7-25+24-2-254+2-6-263 +4-9-35+30-1-
35+1-4-365+3-10-45+2-10-55+ 1-10- 65 divided by40 - 10 this is

101912
= 3953
400 48

And thus the most probable age not only of two, but afs¢tiree, or more men of whatever age is
able to be computed, but we omit the more widely extenaledlation for the sake of brevity here, <we
are> about to reveal still so great a method of disaogeby one example, how much would be the
probability, that out of two men of different ages ovmild survive the other. Indeed distinguished Uncle
in the annex cited above says that he discoveredagzanst 59 chances, which deprive a young woman
having passed beyond sixteen years of life before amald of 56 years, there would be 101 chances, in
which the contrary happens, and so to such an extevduid be almost twice more probable, that the
young woman would survive the old man, than that he tkegy woman; but the calculation, by which
one arrives at this, one has omitted in the samensraand which we will supply here on that account:
Out of 40 youths sixteen years old there will die 15. witthie first decade, within the second 9, within
the third 6, within the fourth 4, within the fifth 3, thin the sixth 2, within the seventh 1. Also out of 6
men, who survive to age 56 years, within first decade 3within the second 2, within the third 1.
Therefore to have the expectation of someone of 56&year how much might be the probability, that he
would survive a youth of 16. years, | set down successivtlg probability> that he dies in the first,
second, third decade; if he dies in the first, thenythgh dies either in the same decade (in which case
each of two, since in the single moment they are &bldie with equal ease, he possesses half certitude,
i.e. neither of two has greater hope of surviving ttieiQ or in the remaining decades (in which case the
old man has no degree of probability, but the youth icéytaurvives the old man); moreover the former
is able to happen in 15. chances, the latter in 25. elsattrerefore the expectation of the old man, if he
should die in the first decade, is

~15-3¢+25-0 15 3
- 40 TR0 16

of certitude i.e. there are three grades of probabdftyhich 16. units make a sure certitude, that the old
man would survive the youth; if the old man would be seali¢ in the second decade, there will be 15.
chances that the youth would die in the first decade,santar that the old man would have a sure
certitude, 9. chances that he would die in the secondthendld man would have half certitude, & 16.
chances that he would die in the remaining decadesgse tbases the old man has no part of certitude,
therefore the expectation of the old man now will be
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15-c+9-5¢+16-0 39
10 80"

lastly if the old man should die in the third decade,gheill be 24 chances, which themselves give sure
certitude, if of course the youth should die in the fofstwo decades, 6. chances, which themselves give
half, & 10. chances, which themselves give no partedfitade, whence the expectation of the old man
about to die in the third decade is found

24-¢4+6-3¢4+10-0 27
40 ~10°
Since however there are 3 chances that the old msudi@én the first, two that in the second, & onettha
in the third decade, therefore the total expectatiaghebld man will be

= —c = — of certitude
5 480° ~ 160

& the % of certitude will remain for the expectationtbé youth so that the expectations of themselves
would hold themselves as 59 to 101 i.e. that out of 160 chahess would be 59 chances, in which it
happens that the old man survives the youth, & 101 chaimcesich the youth survives the old man; as
Uncle clearly discovered.

Of the remainder it must be noted, that by us in thisn&he preceding computations (since the
predicted observations made above speak only about ageatbf from the sixth year, sixteenth, twenty
sixth &c.) it must have been calculated, that anyorseiligect to death with equal ease in an intermediate
time, since this deviates from the truth considerdblytended to set down more accurate observations to
which end from a Friend from our celebrated Swissinityjome manner | took care to be sent to me the
ages of almost two thousand men some born in the gaangsome having died, but | found beyond every
hope, that men of a certain age following these obsiens come to a much more advanced age than it
has been noted in the Chronicles of French Schaaibthe difference is not at all scant, for | founat th
the expectation of some infant, & indeed neglecting itagtibn, to be 27 years, of someone who is 5 years
of age 38 years, who 10 years 37, who 15 years 33, who 203@&amho 25 years 27, who 30 years 25,
who 35 years 22, who 40 years 20, who 45 years 18, who 50 yeared 55 years 12, who 60 years 10,
who 65 years 8, who 70 years 7, who 75 years 5, who 80 yeal® 85 years 3.

Since indeed it is doubtful, what would be the explanatiothis difference, or that the number of
observations made will have been insufficient, foages of more men e.g. three, four, ten &c. thousand
had been observed, | could have deviated less in trufwhat rather | would have believed) that in our
Switzerland men perhaps because of a more temperatar Ilfetter constitution of the air more often
would be able to reach the longest lifetime, thanrianEe, where by chance the observations, which are
in the Chronicle, will have been made; or rathertleiothing, in those prior observations we will cling
nevertheless to our hypothesis for the time beind watmight have better ones, to which end it must be
wished for that in one & only one city, especiallydne of ours, the Pastores in the White Mountains
would record more accurately the ages of their deathrswoold they neglect this as useless (as it has
been done to this degree); for apart from the fact ithdhe succeedings from the intestate, or other
matters, sometimes the doubtful is able to happen, it yar of age someone will have died, there is
need of public record keeping for the purpose of coming taigide, we have this <need> besides of an
opportunity from such Bills of mortality, because uponnihpist as a basis we are able to build a
computation of the probability of the age of any mahictv computation has the greatest utility in civil
life & in our Jurisprudence (as we shall soon see)h@rceforth this allows us to determine, how great
might be the probability, that someone might attaiis tr that year, & in the course of a logical
consequence at that time an absent man would probablyid¢o be considered dead, also what might be
the fair price in Life Contracts, or rather also whie this contract there may be a place for the dynoé
law 2. C. de rescind. vendvhat may be a realistic rationale for estimgtan annual legacy, of food
distribution, of usufruct &c. in which manner from suchlegacy the Falcidian fourth ought to be
subtracted, and many other things, concerning whiclhdarave will go into the following material.
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CHAPTER IlI

CONCERNING THE ABSENT PERSON CONSIDERED AS DEAD

The appellation of absence in our Law, as far asférseto people, is accustomed to be understood
diversely, for he who is absent is referred to eitimeproperly or properly. In the first way through
interpretation & assumption of law the mad are conslefesent, the insane, the orphaned, drunks,
carelessly inactive men, also sometimes the deaf &bdgnmanted that they may be present in Ho@y 8§
3 ff. de jur. codicill. I. 27. § 2. ff. de recept. arb. . 17. §d4.injur. . 124. § 1. de R. J. . 10. quib. ex
caus. in poss. eat. |. 1. § 1. de auct. tut. |. 209. I. ult. de M.t8e case of some it is accustomed for that
adage to be spokempov amodnuol praesens peregrinatlir as also they are said not to be at home but
abroad, who traveling by plan are not attending toliregs which are said.

To this degree it pertains to that of Terence inEheuchAct 1 Scene 2.

Cum milite isot praesens absens ut sies.

On the other hand there are those who love absepiepae present, just as Virgil <wrote> about
Dido in theAeneid IV:

Sola domo moeret vacua stratisque relictis incubat:
illum absens absentem auditque videtque.

Even more still men dead or absent from this worldsaid to be absent impropedy 7. de offic.
deleg. in 6.Alciatus ad I. 3. de V. S. n. 1Who however more correctly are said to heeased to be, or
not to be in the nature of things.1. |. de inutil. stipul. Here not unlikeeabs is that, by which in Civil
Law slaves are understood to be absent, because hii¢liipossess no rights of citizenship, whence they
are considered de&d32. |. 209. ff. de R. J.

In a special sense the name of absence again is@oeasto be brought into use in diverse ways for
a diversity of subject matter, as they teach Cujac obs. 35. ed@eus ad. |. absentem 199 ff. de V. S.
Gaill. 1. obs. 49 n. 10Thus in the matter of rule the one absentdgamed as one who does not possess a
place of residence in the same province with the mascpbing.l. fin. c. de long. temp. praescr.
Schneidewinad. tit. Inst. de ususcap. de specieb. praescritp. nunin gontracts and especially in
covenants they are said to be absent who for so greatterval of time are away, so that speaking with
each other they are unable to hear plaihlg. ff. de V. O. In judigiateedings and declarations he is
absent, who is not in a court of justice or else vghoot homel. 4. § 5. ff. de damn. inf. |. 7. § 4. ff. de
oper. nov. nuntwho is away from the tribunal, or else who lies hidde51. § 5. 9. ff. de fideic. libertn
giving to a procurator the absence is considered the, shoutside the limits there is a master appointing
a procurator to an office, for if he was on the groumndshe market place, in the city and in the adjacent
buildings, the procurator of the man present is referodd 5. 6. 7. ff. de procurLikewise it holds in
establishing a guardian of a minor and cur&t@73. § 1. 1. 199. de V. S. Goeddead dd. II.

But here we judge him as being absent, of whom one @sagh of where he is & whether helis10.
ff. de rit. nupt.or about whom it is not certain whether he is amihggliving or whether he has gone to
meet death, also of whom the life or fate is uncertas they sayjmpp. in I. 4. C. de postlim. revers.the
ones absent from one's family our Germans call

The vanished, of whom one cannot find, whether they are still alive easkzt
Therefore about these absent ones, about whom eviderdligh many years nothing has been heard

or learned, it is sought whether and when they oudghé&ve been considered dead, so that heirs are able
to succeed just as if <the absent ones> themselvesdied; for because the former, who wishes to enter

1 While present he is out of town
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upon an inheritance, ought to be certain of the deattinof of whom he wishes to be helir.19. ff. de
acquir. vel omitt. hered. 8§ ult. I. de hered. qual. & diff@nd otherwise of him living, of whom death is
uncertain, the inheritance is unable to be declaredf. de hered. vel act. vend. ddaih of this absent
kind is able to be demonstrated with difficulty, therefat suffices to have demonstrated death by
conjecture Struv&xerc. 100 66. & indeed through long duration of timevich one was absent, the
general opinion of lawyers is for the assumption of ldéatbe presumed, who nevertheless in defining
that time vary in a marvelous way.

Certain people in the very same way, because thiseqalosan> was not able to be found with a
diligent investigation having been made, for the purposeadrd-keeping think him to have departed
from human affairs. Baldo after him Gothofredilinetsi certus 6. § si unus 2. ff. de SCto Silaniano.
Mascardide probat. concl. 1076. n. 3Carpzovius Ipr. For. part. I. const. 16. defin. 38. pag. 3.
const. 15. def. 57. n. 1Blevius p. 5. dd&4. Others believe five years to be sufficientlis, thus near
to the teaching of Bartolo if a warlike young man, a biemor dissolute will have begun to wander
through the world, & if nothing has been heard or knotvnimm for a period of five years, he ought to be
presumed dead. Bartotn testimon. § mortuum n. 38. Mascardiconclus. 1076. nTfus  in Civil Law
the extent of five years time was sufficient for fresuming of death for this, so that the wife of the
absent man was able to enter into another marresgdulianus the Lawyer statadl. uxores 6. ff. de
divort. & repud.on that account indeed according to the Law Code fromeEon Constantine the time
has been restricted to a period of four yelars. C. de repud.

Christyn teaches that after seven years the absenits considered dead, and of whom an heir is able
to apprehend inheritable assets by private hands & withgudge (because the following French proverb
le mort saisit le vif) vol. 2. dec. 180. n.fédllowing René Choppin ad leg. municignd. lilde3util.
and.domin. tit. 2. n. 4

Others require an absence of ten years, on that dcbecause a long time is defined in law usually
by an interval of ten years Besolthns. 167. n. 127. part. 4. Moreover amdregAugustanians in Savoy
he is considered dead, who is absent for fifteen yEatser is a witheds suo codice lib. 5. tit. 40. def. 3.
Meanwhile others for the sake of presuming death lonthiiperson for a period of twenty years. Klock.
de aerar. lib. 2. c. 48. n. 17Thus a unique statute to be stipulated near Nuremberg Jsh&umtz
relatesin Dissert. de absente pro mortuo declarando caso3that if one will have been absent a period
of twenty years, and nothing about that one withirs tiifine would have been heard, he ought to be
considered dead, and the assets of whom must be surretmlénechearest blood relations just as the life
of the man having died <must be surrendered>.

In the next place there are others who wish to indacabsence of thirty years and not before as a
valid presumption of death. Richtgrart. I. decis. 66. n. 6. where he relatetie Rule of Bohemia by
proclamation the Region of Prague following from a dat&129ch 1616 that it has been established, on
account that one absent through thirty years, to ¢lae §nd the day is considered dead, and the assets of
him ought to be handed over to the nearest blood retatiithout security. It is like that which has been
given security by Statute of the Senate of Torgau, biglwhwo <conditions> are demanded (1) that
someone has been absent for 30 years, to the ydas 8aty, & (2) he will have completed seventy years,
just as it appears from the sense of his statute |&igigmund Finckelthaugbs. 100. num. 10.

And by a certain general habit of the Germans Besdiiifies that it has been accepteshs. 167. n.
98. part. 4.that if for an interval of thirty years nothing mbg learned of the absent one, he would be
considered dead, although there are some, who demandraitorger time, as of fifty & sixty years, as
one is to see in the writings of Besdlac. cit

On the contrary a certain man, & among others Fitlcgebk.dict. obs. 100.determine this time to be
one hundred years through23. 8§ 1. C. de SS. Eccles. |. 56. ff. de ususfr. |. 8. fisde& usufr. legas
if a man is presumed to live so long, which presumptida §® much they extend, so that they would
place as proof when death is alleged. Alciatupraes. 44. Cothmanesp. 48. num 8tephen Gratian.
discept. for. tom. 3. c. 562. num 26. & sefgd in this fashion the Law Faculty of Leipzig 13 Novembe
1611 responds in the following words:

These people say first through presumption by the lawyers they thitkrtien may
live up to one hundred years and thus also the vanished man on account of the
presumption of the lawyers yet could be among the living so because ¢héhpraper
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inheritance is cheaply taken away and the same full-blooded co-inheritors through
Security so long may follow until you <lawyers> may demonstrate and prewehth
in a correct way because that is the law.

In the same way in the case in marriage the Eldcéssembly 5 July 1609 Finckelthaus writes that

they have decided. obs. 100. num. 27. But they refute this ridiculous enoughi@piCarpzoviugart.

3. constit. 15. def. 5Richter. decis. 66. parttHey who establish that all these things teyadbthority

of the prudent judge must be left behind, for this manelagon of office will have been able to inquire
carefully into, Of what age is that absent man? Wiienhe begin to be absent? For how long would he
have been absent? Into what place would he have depéutedi? into camps, whether in conflict many
had died? If indeed he sailed by sea, whether they wiedeparted with him would have turned back or
not? &c. Menochiuk 6. praesumt. 49. n. 79

But when out of this sole lapse of time of absenemiild be legal for the judge to declare him dead,

I think it best to be able to define <this> based laseovations made concerning the above mortality table
for from this we are able to discover, at which titwece as much, triple as much, quadruple as much, &c.
it would be more probable, that one would be dead thaweashe would live. Therefore when simply it is
said to be probable, on that account remarkably it eschalf certainty, as abowhapter | it has been
said, | judge it to be probable enough that this one waeildelad, if it would be twice more probable that
he is dead than alive, then indeed the probability exdealiof certainty evidently by a sixth part of
certainty, of course. But then it is twice more prdbatvhen so many years are elapsed, that from many
men of the same age the number of those, who witheset years have died, is twice as great as the
number of those, who to this point are surviving. Ttauglie sake of finding out at which time it is twice
more probable, that a recently born infant, e.g. beaglead as alive, | search among how many years out
of one hundred infants there die 67. So that there resuainving only 33, which number <33> is nearly
twice less than that <number 67>, & | arriv&&% yetmsput of one hundred infants within 16 years
there die 60 & in the following decade 15. whence for th@gse of considering the time, within which
there die 67, by the Rule of Three thus | say: Therdifthen within 10 years, therefore seven die within
4% years, which added to 16 years make3 . In the same mianem, who is six years, | find4;
years, for him who is sixteen 25 years, for him whonaienty-six likewise 25, for him who is thirty-six
23% years, for him who is forty-six 20 years, the one whfifty-six 15 years, the one who is sixty-six 10
years, and for him finally who is seventy-six yedis 6% years.

Because if, e.g. someone therefore will have conte t@bsent in the twentieth or thirtieth year of his
lifetime, & he has been absent for twenty-five geao that in this fashion within this time nothinguld
have been heard of him, a judge will have been allied¢tare him dead, and to concede his assets to the
nearest blood relations without security.

| saywithout security for as in the best way Johannes Buntz saislomis in theDissertatione de
Absente pro mortuo declarando cap. iBappears absurd to have by means of security regarithdo
interests of the absent man, who neverthelesscioned dead, and also to favor him, who neglects his
own property so much, so that he would seem to cortsiderproperty> as having been abandoned: or to
oppress him <the heir> by means of security, to whoenlaw grants ownership perpetual & irrevocable
for the assets of the absent man, just as if helileds <the heir> who acquires an inheritance in hisdmin
so that among himself and his own <relatives> it tb®ets> ought to remain perpetually. For seeing that
someone <namely the absent man> is declared deatljfarety man <the heir> all hope concerning his
<the absent man's> return is cut short.

There is not that which someone here would put forwidwat, by this reason the absent man on the
side of his own act is defrauded of his assets, contoaryle of law, which wishes that which is ours
without our act is not able to be transferred to agrdthid quod nostrum Il. de R. X against natural
justice, which <wishes> the property to be put asidetfermaster without fault, and also prohibits the
other with greater damage & injustice from being madeeric 14. ff. de cond. indeb. I. 206. de R. I.

For it is answered: the loss which someone realiydsis own fault he does not appear to redlize
203. de R. Ibut hardly it is so that he is without fault, who im iaterval of so many years towards his
own sent forth nothing of letters or of a messengerthat the defendant ought to have entrusted the
whole intention of his inheritance and property andeéaegarded as belonging to careless negligence,
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and to such an extent in a certain way by his owmangsht to suffer loss, & just as this man, who allows
his own property to be acquired by length of ug8, de V. S.

Or if altogether this matter would seem to have angldf unfairness it is repaid in public utility as
opposed to individuals, for this man is engaged in the saas®ning which is in ownerships acquired by
length of use, which on that account has been introdsrethat ownership of property would not any
longer be in uncertaintyr. I. de usucap. I. I. ff. eod. & so that there may be senkof legal actionk
ult. ff. pro suo.

CHAPTER IV

CONCERNING BUYING EXPECTATION, & IN KIND CONCERNIN@UYING ANNUITIES

Although in the Contract of Buying-Selling necessarilgramandise ought to intervene from one side,
price from the othei. I. ff. de rer. permut. nevertheless some kind of buymgeculiar, which is
contracted without property, & which is called the buywofgexpectation or chance, namely when the
future cast of the net by a fisherman, or the drivihgame to the hunting nets placed by the hunter, or
the panther by the bird catcher, or that which walVé been captured by the javelin, or the expectation of
inheritance is bought11. § ult. in fin. I. 12. ff. de act. emt. |. 8. § 1. de conteaht. |. 7. |. 11. de hered.
vel act. vend.

From this buying the buying of future things has beenrdjsished, when e.g. produce about to come
into existence, the birth of a slave girl, or offsgriof livestock are bought; for if the future property will
come naturally, as produce, the purchase of the propetiyderstood, if however apparently for such
things, or rather those things which by reason oftresting so much are called of the future, the
purchased expectation is estimated; in the first casbufieg has a condition understood, if anything
will have been produced, whence if nothing will havenbpeoduced no contract is rescinded; in the
second case where clearly the chance event is sadpure & the price is owed, it is legal that nothing
will happen.d. I. 8. pr. & § 1. ff. de contrah. emt. & d. |. 11. § ult. de aenht. Schiitz. compend.
Lauterbachad. tit. de contr. emt. pag. 300. 306truve Exerc.23. . ZBomez. resol.2om.2. n. 7.
Doneau. & there Hilligerl. 13. c. 1. lit. g. Molinade just. tr. 2. disp. 240. n. 14.

For in such a purchase the merchandise which is stie isare & sole expectation, whether it would
bring product or not, which expectation is consistenthim law of securing & holding that which will
have been gained; therefore if nothing will have kggined the buyer is not able to complain of injury on
account of such a deed, which from the beginning is @bleold itself towards profit & loss equally,
granted that afterwards it would begin to appear as causssgwhen no one would seem to be injured,
when the ratio of the fortuitous chance is equal i Ipatrts. Cravettaconsil. 598 n. 10 . Conversely if the
gain exceeds the price by a far difference, & the selishes to allege an injury beyond half, it must not
be heard, for the purpose of recognizing a just priceh®tnjury, which happens after the fact, the very
time of the contract ought to be examined. C. de rescind. vend. Struvdxerc. 23. '. 86. Mascardi
de probat. conclus. 962. num. Mlevius . part. 2. dec. 328rpzovius . part. 2. constit. 346.de
Richter. part. 2. dec. 99. num. 147. & seggynsinger . 4.o0bs. 73.n.7

Nevertheless here a remedy ought not to be banish&eélght 2. C. de resc. vendas nearly all
Masters seem to wish, for although the expectationdsrtain, just the same it is able to be estimated at
certain value & price by means of that general ruléclvive related aboveap. 1 . E.g. if someone would
buy from another the right of exploiting fishing in aetvfor a year, the value of expectation will be
determined, if the number of fish having been captured everal previous years in that river is divided
by the number of years, for the quotient will denot tlumber of fish, which probably will be caught in
this year, and so a just price in this purchase wilhbg which otherwise must be paid for so many fish;
hence altogether it must be said, to coincide withb#re=fit of the law2. C. de resc. vend to the buyer if
more than double, or to the seller if less than bfalfiat price will have been paid. Brunnemann agagkes
d. I. 2. C. de rescind. vend. num.. 1#ho in the selling of the casting of a net out @frfass decides it
must be assisted by the buyer, if only by error dialse persuasion by the seller the man having been lea
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astray will have paid twice more, than another, hgukinowledge of the condition of that river, in which
fishing has been done, would be about to pay.

Therefore that which Pufendorf assent®&lements jurispr. univers. lib. 1. def. 12. § &5air price in
such purchases is that, in which there has been agngeinis not true otherwise, than if it is supposed
that, the men contracting in defining a price have pieifor that, which ordinarily is accustomed to
happen, following that which is stated publicly, futuretawgencies are judged according to the common
contingency; & this also seems to be the mind of Ridgrhimself, for thus his words speak themselves:

So that if there would be agreement in the price ofrang by men contracting, the
unknown amount of which to those men contracting would reitpgoon chance or
natural causes, for instance, if someone would sefpdleer of fishing in any river for a
price, or the expected produce of a garden, of a vineyardih&t it will be held for
equal, on which it has been agreed, although afterwaeds thill have been gain or
product either more abundant than that price, or lessgsivhen such things would
have a remarkable extent, it is customary to obsenang these, that which ordinarily
is accustomed to happen, excesses & defects by chanaecatmted for, and not out of
those anything withdraws the stability of the corttrac

Up to this point concerning the purchase of expectatiogeimeral, its especial & even now most
customary kind isEmtio annuorum redituum ad vitamby which for a certain price havbggn paid
immediately annual pensions are bought, they must be geadafor the days of the lifetime either of the
buyer (which happens for the most part), or of theeselt of any third party. Thus the purchased returns
are accustomed to be called life-rents, life valuati®arm. Leibrente / Leibgeding / Leibpfrund / &

with body & personality they are extinguished, they regitast beyond, nor transfer to heirs,

Then a life annuity is called therefore a life annuibat it is not longer than the life /
that it uses up that with which it is associated / asd the obligation ends with the
person <when the body dies>.

& just as the usufruct, which is extinguished with the iidial. 8finitur 3. I. de usufr.& personal legal
privileges, which do not extend beyond the individuaprivilegium 7. de R. 1. in 6. |. privilegia 196. ff.
cod.Wehnerin obs. pract. lit. L. voceeibgeding .

There are indeed they who deny that such purchasesitodi#® completed in a legal manner, because
it seems to induce the promise <of the payer of theligznof longing for death, & it seems to discern
impropriety relating to usury, & in appearance Henry oé@ldisapproves of this contract, as usurious &
unjustquodlibeto I. quaest. 39. quodlib. 2. quaest. ®Bich however willingly Guilielmus Bont refutes
tr. de usus. & emtione redit. vital. ac perpet. num. 58. & sef)gre he reveals life-rents to be constituted
justly & legally; & concerning the validity of thesents he is not able to be doubted, Stephen Gratian.
reportsdiscept. forens. c. 756. n. 1. &.2ZThey agree in this Du Moulin de usuris quaest. 72. n. 473.
Rodriguez.de ann. reditib. lib. 1. qu. 5. num. 5. & se@prdi.  de aliment. tit. 9. quagsn. 2. & 3
Scacciade commerc. § I. qu. I. n. 295Binsfeld in c. in civitate. X. de usur. qu. DEciusnsilc 123. n.

I. Boér.dicis. 44. n. 37. & seqgMolina de I. &I. tr. 2. disp. 388. n. 2. seqq

He concurs that concerning Canon Law a doubtful cormedsis been allowed, through which the
Church granted the usufruct to anyone for lifetime on gheperty by the Church officec. 2. § si
oeconomus. caus. 10. quaestirtleedClement. I. de rebus Eccl. non aligrermits the Prelate, with
the necessity or utility of the monastery demandingiHe money of another to yield certain property or
the annual rent of the monastery towards the lifetohéhat one in annual serfdom; so that there is
nothing other, than to grant subsistence to some@®D8 Moulin.d. disp. 388. n. 3. sub fin

Nevertheless there are even among the aforementfunbarities, they who by such a contract, not
even by reason of injustice, but lest the occasimirobe presented, think it must be withheld, as Sbrdi
quaest. 11. n. 30nhere he brings forth the example of Johan Picus, velving stipulated maintenance
paid by a great sum of money had been consumed by ancectaiFlorentine by poison, because he <the
Florentine> impatient by the delay is not able toittiee day of natural death.
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Truly since the annuity through itself would not allove thpportunity of longing for death, this will
have to be reckoned as a fault not due to the conteatt but to the wickedness of the ones forming the
contract, for that which does not occur by accidemthie to make the contract itself considered illigit;
e.g. from this, because sons would be able to desirdehidn of parents, so that they would succeed in
those goods, the law was not being condemned whichliskh that sons would succeed parents: thus
from this source the annuity contract ought not be comeel. Molinade I. & I. tr. 2. disp. 388. num. 9

Many things which seem to act against the justicenisf judgment Linck. brings forth and refutes
dissert. de reditu vitalitio c. 2. n. 13. seddowever the chance event alone and uncertaintyiwfam
lifetime does not justify the nature of an annuityMasler wishesad Struv. Exerc. 2%, . 58. lik. . not..6
Gail.lib. 2. obs. 8. n. 2. & 3Rodriguez. & Sordi. locis cit. Giovanni. Battista Lupusn |. 2. C. de pact.
inter emt. & vendit. § 2. num. 1W/ehner in obs. pract. lit. P. v&sheund . where there he says:

The contract of purchase of an annual return commanhZeibgeding has been legal

on account of the uncertainty of purchasing life, eveafter the fact it would seem
excessivewhen the beneficiary lives too long. or dies very soon

For towards the justice of this the contract is realjiie order that an equal condition intercede
between the buyer & the seller, & each equally wouldesha the danger of loss, which is not able to
happen, unless the premium would be decided upon following algeok seemingly true conjecture of
lifetime. In order that therefore it would be cleahem such an annuity contract would have been lawful
or not, it will be worth the effort to show how opaght to estimate the just price of an annuity; truly in
that price of yours to be defined Teachers & customg gezatly. Du Moulintr. de usuris quaest. 72.
num. 472 reports six opinions, the first of Oldradgeaest. 207. who wishedf#iiepremium to be the
ratio of one to six; second Baldonsil. 292. lib. 5.  who says the just pm@nof the purchased life-rent
on the lifetime of two to be to the ratio of onenioe; third of the same Balawnsil. 410. lib. | . where he
decided to value the rent to the ratio of one to tamnigabeen bought on the lifetime of one; fourth again
Baldoconsil. 18. lib. I. where he said to obtain the same in a renhfdeen bought on the lifetime of
two; the fifth of Romanugonsil. 302. who defends the rent of tmeight having been bought on the
lifetime of man & wife; sixth Cumanusonsil. 181 . who is of thpinion ten to one year to be the just
premium of a purchased rent on the lifetime of a faghewo sons, of whom one was 17. years, the other
two years old. Of these opinions the first & last DoWin rejectsd. queast. 72. num. 480the second,
fourth & fifth must be understood of men of more advaramgel or badly weakened, for the third indeed he
wishes to proceed unencumbered on a man of average agaiehdne understands average to be the age
from thirty years to forty in a male, & a little gfter time in a femalel. quaest. 72. n. 474.

If the rent should be purchased on the lifetime of twadt$s entirety, a considerably more ample
premium, evidently he believes it must be constitutetharatio of the twelfth or abowut. num. 480 .
unless both would be not of an average but of a litibeenprone for the worse age and state of health.
Gail. I. 2. obs. 8 says such contract is just & legal, and thieisebre even bound to respect, if it should
happen in the ratio of one annual stipend for ten @véaby one person of average age, put 30. years old.
Guilielmus Bont.tr. de usur. num. 62 says that in the valuation commonmoag men the right of
receiving 10. in a year for the life of anyone is Wwasb much, as much as one hundred in denarii at hand
at one time. Thus also Frantzksol. |. I. quaest. 2. n. 93. & seq. determines the justfébe premium
in the ratio 1. to 10. on account of this reasoningabse he thinks that the true estimation for the
proportion of the purchased rent must be made, as (ttdswbiFrantzk are), just as in the former he has
reductions in the premium themselves against the premitne @erpetual return, so also he would have
these <reductions>, which happen in this annuity and taiogr in regard to the redeemables: certainly
because just as the perpetual <return> exceeds the redeemetolrn> by a third part, & therefore this
would exceed the annuity in the same way. And in the liaplends he enjoins this to be evident, while
the premium of that in the ratio of 5% interest, omifratio of one to twenty is constituted, which <the
premium> is two parts of the perpetual return commonlyaiio of one to 30. estimated, of which the
third part is 10., by which he determines the annuity roesstimated.

On account of this cause even now in Saxony the dowfie®ble wives are constituted in ratio of
one to ten likewise asserts Frantdkgquaest. 2. num. 96. In Spain bydi@ ordinance of Philip Il from
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the year 1583. the premium has been estimated in thelreto/. by witness Felicano de Salis censib.
lib. 2. cap. 10 Rodriguez. de ann. redit. lib. I. quaest. 5. n. 1Guttieriz.  de pract. qg. liim @alce q.

17. Covarruvias howevelib. 3. var. resol. c. 9. n. 7. affirms most frequently iblserved, that those
annual returns of yours on lifetime are in ratio ameight. Say that it deserves to be increased, whéch w
have had before a period of five years in our public Naws, in England evidently such annuities have
been constituted in ratio of one to nine on theififetof one, in ratio of one to 11 on the lifetimetwb,

of one to 12. on the lifetime of three, & in the catif one to 15. for the temporary return all the way to
99. years; the written Words of the New Laws of Londmder the date 7. March 1704. thus they
themselves have:

As soon as the queen yesterday approved the ordinancetlabddite annuity so 2. hours
later 10000 Ib. and since the beginning 100000 Ib. sterling wenardmted written;
these are the conditions of the life annuity: if oraanely wants to have 10 Ib. sterling
yearly income and if this income stretches overlifieesuccessively following persons,
then for 1 life pay 90, 2 lives 110, 3 lives 120 Ib. sterlinyg & you want 14 Ibs. of
yearly income for 99 years, you pay 210 Ibs. sterling.

But indisputably it is proven that the premium is notssoply able to be constituted short of
consideration for the lifetime & health of the buyfar, of these in the definition of the premium of an
annuity the best ratio is held, and the same paymenttoogh be sold for the same premium
indiscriminately to a man of any age; this brings abloerte what Ulpian says about the transaction
concerning maintenancaés |. 8. § 10. ff. de transact. the amount of money, whioies towards the
transaction, for the age & health of this man, wlams$acts, must be arbitrated, because plainly it would
be transacted at one time with a boy, at another tiith a youth, at another time with an old man. lenc
still many reliable men have made a decision conngrthis matter, but they wish that the whole matter
be left to the prudent decision of a Judge, as Scadeiaommerc. 8§ I. qu. 1. n. 26/¥here nevertheless
he says that, if the buyer should be an octogenarigniig, it would be fair to purchase an annual return
in the ratio of thirty to one hundred.

But Molina tr. 2. de just. & jur. disp. 388. num. &dvances the rule, how by reason of age a fair
premium on the annuity must be evaluated, evidently bgnditg to the ultimate end, which
characteristically & naturally the lifetime of thisan is able to reach, into which it is conceded, &ia
assumption of half the years, which are from the daywhich he begins the annuity, all the way to that
end, thus so that the just premium would be that whicfuantity would make equal the payments of all
those years: So that if the annuity would be ten dwatsially, & it is conceded towards the life of him
that he would be a sexagenarian and he would be expectedatebto live until the age of eighty, the
just premium on his annuity would be 100 gold coins, which egbal payments for ten years, and also to
that point half the extent, which is from sixty until 80.

A little after around which rule he makes a distincto@tween personal property & real property, &
indeed he does not regularly judge that <the annuity> gbe¢hgonal property has been lawful, but rather
<the return> related to the payment of interest, uriteg®uld happen close to this rule; but when he
agrees with an annuity in the case of real propergn th fair premium not close to that rule must be
estimated, but he thinks it must be constituted by thieoaity of a prudent ond. disc.. 388. n. 8. But
whatever there would be of real or personal property,rtiie at least in no way is able to be permitted,
for a sexagenarian is likely e.g. to achieve the eitihifear, & thus up to that time he would be able to
live twenty years, not yet half of the extent, whishfrom 60. to 80. i.e. a decade ought probably to be
held as his future age, who not equally easily (as ihésetacitly supposed) is subject to death in the
individual years of this twenty year period; further alibh the sexagenarian would be presumed to
survive ten years, for that reason neverthelesg @ifamium of the annuity ought not to make payments
equal to the ten years, but on account of that whidbnis as they say, of immediate payment interest
accruing in the meantime ought to be deducteg. |. 45. I. 66. in pr. ff. ad L. Falcid . for ondrdn
gold coins are worth more in hand, than ten gold cairetpaid in the individual years of a decade.

Therefore among all these reported opinions which dded without basis, to be sure also we will
relate the genuine method of estimating annuities.rat ifi is well known that, because the principal or
the given premium is unable to be discovered, the annyatgrds ought to exceed ordinary interests,
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which are paid otherwise towards the same principahefproperty should be redeemable; second it is
fair, as that which more than the appropriate intdeepiid in individual years, it would be charged to
the principal, by which it happens that the principal wd# diminished in each year, & finally it would
be exhausted entirely, but this, so that an equal conditimuld happen between the buyer & seller,
necessarily ought to happen after so many years, ag asahat man, for whose life a return is arranged,
is presumed to survive.

Therefore to discover which ratio ought to be betwdenpremium & annual payments, when the
annuity after as many years would be extinguished, put thecipal or premium= s , annual
payment= p , the number of years, which it is presumed angarvives, & which previously i€ap. 2
we discover=n , and let the ratio of principal to principadreased with interest in the first year bel as
to m, thus let the principal with the interest in tirstfyear= sm , from this if the paymept in the first
year should be subtracted from the sum, there remains p or thd amount of principal after the first
year; hence to discover what would be the principat #fte second year, it must be madd asmto  thus
sm — p to smm — pm is the principal increased with interest in theosid year, from which again the
annual payment ought to be subtracted from the sumymas — pm —p  heldsas the amount of
principal, which is after the second year; again in iplying by m and in subtracting there is
sm?® — pmm — pm — p as the principal after the third year; similarly {réncipal after the fourth year
will be sm* — pm?® — pmm — pm — p; after the fifthsm® — pm* — pm?® — pmm — pm — p ; and after

the last orn yearsm™ — pm”~! — pm"~2 — pm”"~3 — ... — p, which because it ought to be0 , it will

be sm" = p+ pm + pmm + pm?® + --- + pm"~! = (because this series is a Geometric Progression)
(pm™ —p)/(m —1), whence by dividing on each side by"/(m—1) , there happens
sxm—1=p—p/m”, and in the equation changed to a proporgie : :m —1-1—1/m": : (by

substituting the value of this = 105/100 , & — 1 =5/100 = 1/20 , for today regularyemst 5% is
permitted i.e. five per hundred, consequently the ratipriofcipal to principal with interest in the first
year is as 100 to 105 or as 116H/100 1/R0-1—100"/105: :1-20 x 1 — 100" /105; which indicates
that the ratio of annual payment to premium ought td tme20 x 1 — 100" /105, which ratio completely
will be determined, if next the number of years is stisd forn , which the buyer is expected to live.
Thus if someone wishes to purchase any annuity oniféhefla newborn infant, who following the
previous discovery probably will live yetS% years, thestj premium will be in the ratio one to
20 x 1 — (100 - 18%)/105 however the value of this expression is found mostyeasih help of the
Logarithm, for the index= n of whatever number raised to the power of <the indexheld as the
Logarithm by multiplying the Logarithm of the very samember byn; therefore with the Logarithm of
the fraction100/105 having been multiplied it is0,0211893 tl)%% or b§22/100 it appears
—0, 3860690 the number of which Logarithm is as near as possib¥),/2433 = (100~18%)/105,
which if next is subtracted from one, & the remainti&s3 /2433 multiplied by20 , it will be held as

2 1
8660 1 897

2433 2433

for the just premium of the annuity bought on the lif@afewborn infant. Similarly by substituting for
2022 it will be found

100-20%
i TIPS 1000 20 x 1756 512

20 x 1— — = — 19222
0 105 2576 2756 689

for the premium which ought to be paid according to the ddweceiving one annuity on the life of
someone, who is six years old. Thus the premium toidefgrathe return on the life of someone, who is

sixteen years, will be
100 - 201 1000 744
W0Wx1———2=20x1—- = 12—
. 105 * T 2686 1343’

for the return on the life of someone who is 26 years
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100 - 192 1000 616
WXl ——— 5 =9 x1— —— =12——:
8 105 * T 9577 T ot

on the life of someone who is 36 years

100-174 1000 1141
W0Wx1——2 = - —— =117
” 105 %7 5349 2349
who is 46 years
100 - 15 1000 790
20 % 1— = 1— — =10——:
0 105 * 1= 5070 = 10%07¢°
who is 56 years
100-112 1000 1204
WXl — 3 _9)x]— — —8g—=".
0 105 0x1= 1767 = 81767
who is 66 years
100 - 84 14
20 x 1 — 3 = xl—m:65—;
105 1502 1502
who is 76 years
100 - 1 104
20><1—M—20 p 1000 10

105 % T 1216 319

likewise for return bought on the lives of two newbanfants, between whom the longest duration of

living lifetime (as found above i@hapter 2 ) probablyﬁ%% futyesars, the just premium will be

100 - 274419 1000 107
W0 x1— ——900 _9) ] — =14—:
0 105 01 = 3004 122’

& for the return on two lives, of which one is sixtegnd the other 46 years,

100 - 2523 1000 398
00t =2 g6 = My

Certainly while | write these things, | perceive thhe value of these annuities incorrectly are
estimated by supposing the duration of the return to leasty years, as many as someone probably will
be presumed to survive; for because the premiums incnease the same proportion with years, for that
reason the just premium of the annuity bought on onguife within the decade e.g. certainly will die,
but in each one of these years of the decade is edjlallyto die, ought not be the same as the premium
of a temporary return of term five years, granted thatprobable life of this man would be five years, but
the Arithmetic mean between the single premiums, iichvia temporary return is bought of term one,
two, three &c. years up to ten. Therefore in ordat the true premium of the life annuity would be held,
it is necessary to find the premium in individual yearsy man is able to survive, and to multiply the
same <premiums> by the individual cases of facility, a&divide the sum of all the products by the
number of all the cases; for which end | build theofslhg Table, which contains the premiums of
temporary returns in individual years from one up to amedned, where for sake of easier computation |
reduce fractions to decimals, so that putting the annyahgrat= 1.000 , the premium of the return to be
paid for ten years e.g. would B&r23  i.e. in ratio of cm'efg% or 1000 to 7723.

By means of the service of this Table | have fourelhlue & the premium on annuities to be as
follows: With an existing annual paymert 1.000 , the returihiof who is

years 0 6 16 26 36 46 o6 66 76
value 9.420 10.600 10.593 10.576 10.164 9.457 8.148 6.545 4.558
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Year | Premium| Year | Premium| Year| Premium| Year | Premium| Year | Premium

1. 0.952| 21. 12.821 41. 17.294 61. 18.980( 81. 19.616
2. 1.868| 22. 13.162( 42. 17.423| 62. 19.029( 82. 19.634
3. 2.729| 23. 13.490( 43. 17.546( 63. 19.075( 83. 19.651
4. 3.553| 24. 13.798( 44. 17.663| 64. 19.119( 84. 19.668
5. 4.326( 25. 14.093 45. 17.774( 63. 19.161 85. 19.684
6. 5.075( 26. 14.376 46. 17.880( 66. 19.201 86. 19.699
7. 5787 27. 14.642( 47. 17.981 67. 19.239( 87. 19.713
8. 6.459| 28. 14.898( 48. 18.077( 68. 19.275( 88. 19.727
9. 7.105| 29. 15141 49. 18.169( 69. 19.30( 89. 19.740
10. 7.723| 30. 15.373| 50. 18.256( 70. 19.343( 90. 19.752
11. 8.304( 31. 15.593( 51. 18.339( 71. 19.374( 91. 19.764

12. 8.864( 32. 15.803| 52. 18.418( 72. 19.404( 92. 19.775
13. 9.396( 33. 16.002( 53. 18.493( 73. 19.432( 93. 19.786
14. 9.899( 34. 16.193| 54. 18.565( 74. 19.459( 94. 19.796
15. 10.380( 35. 16.374 55. 18.634 75. 19.485( 95. 19.806
16. 10838 36. 16.547( 56. 18.®9 | 76. 19.509( 96. 19.815
17. 11.274( 37. 16.712( 57. 18.761 77. 19.533( 97. 19.824
18. 11.691 38. 16.868 58. 18.819( 78. 19.555( 98. 19.832
19. 12.085( 39. 17.017( 59. 18.876 79. 19.576( 99. 19.840
20. 12.461| 40. 17.159( 60. 18.929( 80. 19.596( 100. 19.848

Moreover how the operation will have been deviseshid premiums to be discovered, for the sake of
brevity we will show by a single example exactly foyauth of sixteen years. From those things which
have been said iG@hapter 2 it is established that there ar&dhces, that a youth of 16 years would die
in the first decade, 9 that in the second, 6 that inthtind, 4 that in the fourth, 3 that in the fifth, 2 tha
the sixth, & 1 that in the seventh; if he should dig¢hia first decade, the just premium is 4.558 (for the
Arithmetic mean is supposed among the first ten numieitisoTable i.e. among the single premiums
for a return of one, two, 3, 4, 5, 6, 7, 8, 9, 10 years,usechy hypothesis our youth in the individual
years of decade is liable to die equally easily); iEheuld die in the second decade, the premium 10.519,
because likewise the Arithmetic mean is among the pmasiifor return for 11, 12, 13, 20 years;
similarly if he should die in the third decade, the premivould be 14.179; if the fourth 16.427; if the
fifth, 17.806; if the sixth 18.653; and finally if the seved®173; therefore by our general rule the value
of this return is

- 15-4.558 +9-10.519 +6 - 14.179 + 4 - 16.427 + 3 - 17.806 + 2 - 18.653 + 22.19.173
N 40

423720
40

= 10.593.

Hence it is apparent to what amount our discovered prermagnee with those returns, which of the past
age in the seventieth year the Magistrate of Amsterfitmrthe purpose of holding back the burdens of
that fatal war, by which at that time the wholeB#lgium was being pressed, he established, witness
Casparo Commelinin Descriptione Urbis Amstelodamensis lib. 6. cap. 56. pag. 1@0Q&re these are
his words:

Amsterdam resolved, to cover the expenses, to tax lga@i Citizens by negotiating

on new annuity conditions and she spread the next mes€agemissioners have
examined and succeeded according to the educated Committeerespectable Board,

2 Thisis an error in the text. It should be 1.
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on date 18 July 1672, to find ways which would get money dlaila the next several
years by negotiating on annuities and informed the Bo&itd investigation: advice, it
would indicate that in the next way an equalization, asdgas possible, could be

observed.
From 1 to20 Years 1000gl. )

20 — 30 — 950 —
30 — 40 — 900 —
40 — 45 — 850 —
45 — 50 — 800 —
50 — 55 — Excludel from 750 — 100 Guld. annual
55 — 60 — 675 —
60 — 65 — 600 —
65 — 70 — 500 —
70 — 75 — 400 —
75 — 80 — and above) 300 — )

payment.

Having discussed this, the same concept as it seempassed by the Board and its
Commissioners for their investigation are thankedtlier efforts. And furthermore the
gentlemen Thresorieren are requested and authorized pwatision, to continue the
negotiations.

Signed D. Schaédp

And somewhat after | applied this, on the ground that @niangement, because the buyers of these
returns would be of a more advanced age for the most §dhterefore none except a small amount of
money would be able to be collected from their premiuntise arrangement> will have been changed &
by Notification on date 18 January 1673 it will have beetladed, that those buyers, who would have
already surpassed their fiftieth year of age, would payptteenium of 800 florins for 100 annually;
although therefore these premiums to us, which we fouldeatwould differ in another manner, if
nevertheless the defect <of prescription> of earkary with excess of the latter, in which the premisim i
established indiscriminately in ratio of one to eighince next there ought to be established our
computation in ratio unity to precisely 6 or 4, there wido compensation, we will discover among these
indeed that no small difference intercedes.

Rather those Annuities differ from these, which twepears before King Louis XIV of France
established, as it is well-known from the Edict contgy this matter publicized in the month of
November of the Year 1689 of which these are the jpaii

LOUIS &c. To this effect We have had examined in ouni@il the proposition which
has been made by Us, to create some Life Annuityi@enfor Sinking Funds, assigned
on the same Funds as those of our good City of Parishwould not be subjects to any
foreclosures, even for our money & affairs, & whiclould be constituted on a basis
commensurate to the age of the Pensioners, who woultisbébuted into different
Classes, according to the difference of their age;h@rptactice that the share of those
who would die accrues to the survivors: In a manner tthatlast living of each Class
receives alone the entire income of principal of ®ensions of its Class: which
proposition &c. FOR THESE REASONS, & others to this Woving, on the advice of
our Council, & of our certain science, full force & Rbyauthority, We have Said,
Ordained & Ordered, & through those Present signed by ood,h&ay, Ordain &
Order, Wish & it pleases Us,

1. That by the Commissioners who will be deputized bytus,sold and yielded to our

3 Trans. Paul Wessling
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dear and beloved Provost of Marchands & Echevins ofjoad City of Paris, the sum of
14000000 pounds current and effective of Life Annuity Pensiansake on all the
money proceeding of our laws of Aydes and Gabelles, afdvefLarge Firms, which
we have Declared and We Declare specially and by askjgidlege and mortgages to
the payment and continuation of the said Pension$yrasgh preference to the part of
our Royal Treasury. Wish that the Constitutions obét made by the Provost of the
Marchands & Echivins of our said City of Paris, tosdof our Subjects, who will want
to acquire them etc.

2. That any of the Purchasers of the said Life AnnBignsions coming to die, the
interest which the deceased Purchasers enjoyed belorngg tsurvivors of the same
Class by rights of accrual, and is distributed among tfiem year to year to the soil
the pound &c.

4. And in order to establish a more natural and just adeng those who will want to
take and raise some said Pensions, and make in a mhaneach is associated with
some persons nearer to his age, We wishes thateathfitementioned Pensioners be
distributed into fourteen Classes. The first of infamsl the age of 5 years completed.
The second of 5 years until 10 years. The third of 10 yaais15 years. The fourth of
15 years until 20 years. The fifth from 20 years until 25g/e8he sixth from 25 years
until 30 years. The seventh from 30 years until 35 yedrs.€lghth from 35 years until
40 years. The ninth from 40 until 45 years. The tenth #ényears until 50 years. The
eleventh from 50 years until 55 years. The twelfth frenyears until 60 years. The
thirteenth from 60 years until 65 years. The fourteenthlast Class from 65 years until
70 & above.

7. That every Constitution is of three hundred pounds pft&laand is not able to be of
greater sums; but it will be permissible to each Peesito take such a number that he
will please of shares of Pensions of three hundred pafrdapital each etc.

8. And in as much as it would be just that the Childreotl&er persons of a robust age,
who according to the course of nature must enjoy a lotigeg than the others.
Pensions, they likewise draw from it a greater intetiean those of a more advanced
age, the Pensioners of the first two Classes urgitéh year old completed, will be paid
interests on their Principal only on the basis oérity denier /240 th of a pound].
Those of the third and fourth class of 10 years to 20syearthe basis of 18 denier.
Those of the fifth and sixth class of 20 to 30 yearsherbisis of 16 denier. Those of the
seventh and eighth of 30 to 40 years on the basis of 14rdéiiose of the ninth and
tenth from 40 to 50 years on the basis of 12 denier. Tobdee eleventh and twelfth
from 50 until 60 years, on the basis of 10 denier. And tlodsine thirteenth and
fourteenth from 60 years and above, by ratio of 8 defxer

From this article at first the reason is evidentywhthese returns a greater premium will have been
constituted, than in ordinary annuities, to which trarsife have attended, certainly on account of the law
of increasing, in which those rejoice, who outlivesé people having died established in the same Class;
certainly such a law of increasing brings about notldiffgrent, than that all men ought to be presumed
to arrive at the longest age, put 86. years; namely becaif three hundred men approximately, who
in the same Class are arranged, probably one atdhsatrive to 86. years, & with one surviving so far
the annuities are paid for all, and if thus far everg would survive, therefore with one arriving at this
age it is the same, as if all would arrive at that ®age

Whence it is clear that by the buyers of the firste&ond Class in each year less is paid than what is
just, by constituting for themselves the return inaratie to 20. For the whole of a temporary return, even
if it endures one hundred or one thousand years, foréhabn because the principal or given premium is
here not able to be returned, is always worth less tedeemable property, which nevertheless regularly
is purchased by a premium of twenty to one. Those howeve are constituted in the remaining Classes,
& are older than ten years, enjoy an exceedingly elegeudition; e.g. a forty year old who is presumed
to survive 46. years (indeed he is supposed to arrive dbrilgest age 86. years) receives one annuity for
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twelve, while according to our Table a return of 46. gearght to be in ratio of one 16% i.e. in ratio
one say to 18. Likewise in all remaining one may olesemith those removed only, who are elderly in the
extreme & who are able to expect as much as ten or f@aes, for to those people must be paid a greater
payment annually than 1. to 8. certainly one to 7. €.a%c. as it is proven from the Table. The ratio
however because in this arrangement the premiums domtyst part would be less, & in regard to the
opposite the annual payments greater, than those wiedhetd in our Table, <the ratio> seems to me to
be this, because our premiums would have been computect bydblsure of 5% interest or five per
hundred, where nevertheless in these places, whereothmercial use is great, as in France, greater
interest would have been permitted, as six, seven an eight per hundred, so that even if | had
substituted these in the place of 5% interest in ourel ablthe same proportion, which is observed in the
said construction, | would have inscribed <them>.

And there is another kind of life contract, which regreat affinity with annuities, namely that
agreement, used most of all today by the ltalians, hictwthe Father of a new born daughter, thus
contracts with another, so that with the premium igzkimmediately would restore to him four times or
five times the amount (which next he grants to the daudght dowry), if it will have happened, consider
that the daughter arrives at the marriageable age put 4&, yaut the whole he would retain, if before
this age she would die. Therefore in this conventide gought how much ought to be that, which it is
proper to restore in the said time; we therefore deterrthat: We put the money paid as1 , and that
after a year as wortln , i.e. that with interestha first year to be= m . (as above previously too & ha
been placed) hence that after two years will be worth, after threen?®, after foun* , & after sixteen
m!'6: and so if the daughter indeed should arrive at 16. yeassaime one ought to receive® , but
because it is able to happen that she die beforedhbistlaerefore it is fair that more than'®  be restored,
so that this uncertainty again would be balanced witithean gain, therefore let us say that what ought to
be restored is , and there will be 40. chances torobt&: 60. to 0, since there are (as appears from the
mortality table recounted abo@hapter 2 .) 40. chances tleabsfive at sixteen years, & 60. that she
would die within 16. years, hence her expectation, wiidis manner is constructed, is

40-24+60-0 2

100 57

& because this expectation of her ought to be worthgsishuch as that which the paid premium is worth
after the sixteen years i.e!' | therefore it willHedd 22 = m!S, &2 = 5m'%/2 = (putm = 105/100
because lawful interest rates are 59 x 105'°/100 , which quardityeld easily by Logarithms, for
instance the Logarithm of thi€)5'/100 s sixteen timesltbgarithm of this105/100 , therefore with
the Logarithm of this number multiplied i.e,021 1893. by 16. thagarithm0, 339 0288. results, the
number of which is approximately183 , which again multipligd 2 gives5.457 , for this which ought
to be restored to the daughter after 16. years, & wiashi is apparent it is more than five times the
money paid at the beginning.

For the rest in the last place also this must bedpdkat which above concerning reméeygis 2. C.
de rescind. vendwith respect to purchase of expectation in general ai@, gurthermore in this
convention & in annuities it ought to hold, that themuld be a place to rescind, if either the buyer will
have given more than double of the fair premium, orselker will have accepted less than half of the
same; unless by chance a suspicion of corrupt usury wdigevfahen indeed the seller although below
half the harm ought to be restored for the whole amount

CHAPTER V

ON THE MANNER OF DEDUCTING THE FALCIDIAN FOURTH FRM A LEGACY
OF MAINTENANCES, USUFRUCTS, ANNUITIES &c.

Because in uncertain legacies by reason of chander asstance in a usufruct, in payments with respect
to legacies for the term of life, in maintenanceh&alike, it is uncertain whether & by how much trexL
Falcidia would hold a place, therefore various methodgatdorth in our laws, by which an heir would
be able to save his own fourth; or indeed the legaiesot exceed three-fourths at present, nevertheless
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there is a suspicion, lest on account of the longefithe legatee they would surpass three-fourths in the
future, & therefore the entire annual payments are patidoo so long a time, until the time will have
come, whereby something beyond three-fourths begibe twed against the Lex Falcidia, in which case
all legacies of the individual years are diminished itunrel. 47. ff. ad L. Falcid.to which end it was
necessary for securitipy how much more he will have received that it be restdoele interposed in the
legacies of this kind by the legatkel. § 16. eod. or immediatebpipears that there is a place for the
Falcidian, & therefore this legacy will be estimatasdaorth so much, as much as it is able to cbrbé.
eod. however because this thing itself, how much evidenibh a legacy is able to come, is uncertain on
account of the uncertainness of the life of the legdtesrefore in. 68. eod. the rule is proposed, in what
way the computation must be made in such a legacy oftema@inces, usufruct &c. the text in the Digest
of Justinian is quite remarkable, & thus it speaks:

Ulpian writes that this is the formula for a computatito be made concerning
maintenance, that:

« from birth to the twentieth year the amount ofim@nance is computed as thirty

years, and the Falcidian <fourth> of this amount isvenad for;

» from twenty years indeed up to the twenty-fifth, myeeight years;

» from twenty-five years up to thirty years, tweffitye years;

 from thirty years up to thirty-five years, twerttye years;

 from thirty-five years up to forty years, twentays;

 from forty years up to fifty years, a computationmiade for so many years, as many

as are wanting in his age compared with the sixtieth yd@th one year subtracted,;

» from the fiftieth year indeed up to the fifty-fifffear, nine years;

 from fifty-five years up to the sixtieth year, sevwgears;

» from sixty years to whatever age he might be, yaers.
Ulpian states that we make use of this law also ipeesto the computation of a
usufruct. Nevertheless it is customary from birth up he thirtieth year, that a
computation of thirty years be made: from thirty gemndeed, so many years, as many
as seem to be wanting compared to the sixtieth yeareftire a computation never more
than thirty years is entered upon. So equally in the ofa legacy of a usufruct to the
state, whether simply for the provision of games ahauit restriction, the valuation will
be of thirty years.

The words of this law so far are clear, so that ulbovonder that G. G. Titiug observationibus
ratiocinantibus in compend.auterbach . observ. 945. pag. 628terprets that thus, so that by reason of
the age, in which a person is found to be, it is alwagper to subtract a year, in this way evidently, so
that a man newborn is presumed to survive for 30. yearsan of one year hitherto 29. of two years
hitherto 28. three hitherto 27. years, & thus furthad that method of computation might always be
observed to the twentieth year; from the twentietrytruly hitherto 28. <years> from the twenty-first 27.
from the twenty-second 26. years, & thus further, someoight be estimated to survive.; and thus in the
remaining periods of years. For indeed if a computatiothisy manner were to be established, a man of
19. years ought to be presumed to be alive exactly 11 ydules wevertheless another, who survives this
man by as much as a single year, would be presumed toes@&i years, and even more than twice as
much; this absurdity certainly is evident all the saswethat Titius ought to apply to himself preferably
that which he himself said about othémsidit in Scyllam qui vult vitare Charybdifn.

And that imaginary absurdity ought not to influence thahmwhich also Johannes Thomas exposes
de noxia animal. c. 9. n. @n the ground that undoubtedly such a computation migktisetend> before
the more remote end of life sometimes, which needets one would not be about to reach, who now is
nearer; e.g. a youth of 24. years who is believed tav&ihitherto through 28. years, he might arrive at
age 52 years, when another of 26. years because héeigelldio survive only 25. years, will reach with
difficulty the 51st. year. on the other hand a youth ofy2drs (as Titius says) certainly even now ought to

4 He falls into Scylla who wishes to avoid Charybdis
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pass beyond the twenty-sixth year, therefore in regatidat one in retrospect he might arrive at 52. years
of this latter one only to 51. years which contraditsi are unable to stand simultaneously.

For there is answered in consequence of this and simbgctions, which contrary to this
computation of Ulpian Titius forms ineptly, a falsity peived to be attached to our law 68., since it is
said, following such a computation the youth of 24. yeangldvbe believed to be alive hitherto 28. years
& the youth of 26. years hitherto 25. &c. and even asfidhaer would be about to reach 52. years this
man the 51st. year. for the law does not say, becaumeght to be presumed, but because it might be
probable, that those men ought to be alive through sty years, neither does it set before those men the
52nd. year nor the 51st. as the end of life, but this mealy that in the computation of the Falcidian
fourth the maintenance legacy must be estimated hawag bequeathed to the youth e.g. of 24. years
toward his life, and if the maintenances had been béweedor only 28. years, & this number of 28.
years is assumed as the middle among all the ages, whétha legatee is able to reach i.e. because
among many youths of 24. years certain <of them> diemsjpeedily, certain others more slowly, and the
old ones think that both the heir and the legatee equmltianger of ruin are established, and therefore
neither is harmed, if they were to suppose the liftneflegatee will endure 28. years thus so that the
amount of the maintenances of 28. years would be comparedof this quantity the Falcidian would be
fulfilled; whence nevertheless it does not follow,tttiee computation, if e.g. there were annual legacies of
ten, in the same manner must be established, andf fwve were legacies of 280., as Meyer wisines
Colleg. Argent. ad. tit. ff. ad L. Falcid. . 1@nd many others; for from this quantity must be deducted,
before the rule of Falcidian law is entered upon adauledion, the <interest> or profit of average time,
which the heirs would have, if it should pay those anrigdacies> of ten successively through5s. pr.

[. 66. pr. |. 73. § 4. ff. ad L. Falcid. I. 2. § 2.3. si cui plus quam.pealc. Compare FrantzHKib. 1. resol.

2. num. 108. & 10%hence it is clear the Falcidian must not be deducted the 280. but only from 149.
how much the annual <legacies> of ten paid for 28. yasghtdo be estimated, namely there is (as it is
proved from the Table of the preceding chapter) a retu28.o/ears the value to its premium in ratio 1 to
14% i.e. approximately as 10. to 149.

Besides Titius provokes still another objection yetcuthus & not much different greatly from the
prior, <Titius> who thus wishes to argue: The one wha0isyears is presumed to arrive at 48th. year.
therefore in his own time he will reach his 25th.rydeerefore he will attain his 50th. year for he vifo
25. years according to this computation ought to be presureadive at his 50th. year. But this must be
noted, that even if we should grant the sense of saié&ato be, that they who are 20. years & 25. years
&c. ought to be presumed to arrive to the years 48. & 50tt8ance nevertheless it would not follow, that
the youth e.g. of 20. years certainly ought to arriveSatmuch less at 48. years, because this 50. years is
assigned to the former, who is already (not who finigllbelieved to be) 25. years however it is uncertain,
as he who has 20. years would be about to reach 25th. theaefore to himself on account of this
uncertainty not 50. but fewer e.g. 48. ought to be alloBedides if someone therefore, as Titius, should
wish to calculate, he would be able to show most eatsiat any man ought to be presumed to reach
whatever age as you please of one hundred, one thousandre&years, which not unjustly he ought to
count as absurd.

However although such a computation of Ulpian would havkimg of itself from the objections of
Titius to be feared, yet this <computation> is not ablech less that of Aemilius Macer, even now to
have a place in the Falcidian <which is> to be sutgthdor the number of years which in our Digest of
Justinian 68. is assumed for the mean age of each nmatogding to which Ulpian says the computation
must be made, always is set greater than what is jusi oparly the forty-third year, & afterward less
than just, and the mean age of any man does not ewgy 30. years, but at most to 21. years as it is
evident from Chapter 2 where we computed the probabiligyfauman life, indeed not out of the opinion
of somemedical quacks those who judge the character of a perdtwe fyatures of that person palmjsts
augurers, divinists who inspect entrails or similar dexsi of this nature, from anyone of whom Titius
guesses that the Romans perhaps have accepted the nfatedddning, which is handed down by this
law, but from observations having been made concerhi@giumber of those, who are dead at whatever
age.
Therefore by this case of the Falcidian law | thihkttthe ratio is best able to be entered upon as a
calculation, if such legacies should be estimated acaptdithe value & premiums of life annuities, just



as we determined these things in fiteceding chapter . Domat, thechrémthor maintains a similar
opinionau Traité des Loix civiles dans l'article 8. de la section 2.&EdIcidie. pag. 496where among
others to said law 68. he elegantly annotates by tloeving:

But one is not able to excuse from remarking on this &8~ which is commonly
considered as the principal rule of this matter, thatybars of the ages are on two
different bases, of which of them one would not takg tmday for the rule in the
valuation of a usufruct or of a life pension, after tdadéculations which were made on
the experiences of a number of persons who dies at eegryFor following these
calculations there are only a few infants who artivéhe age of 30 years: few who of
twenty years go to fifty. Thus when a legatee of a ustifivould have four or five years
only, one would not estimate his usufruct on the baste enduring for 30 years, &
for this age, & for all others one would follow rathke basis which is in the use for the
life pensions to sinking funds. But when he would be certtaat a legatee of a usufruct
should live 30 years, or that similarly a yearly inconas been given to a person & to
his successors for 30 years, this usufruct or this inceowtd not be worth the sum to
which it would ascend these 30 years, since a perpetuabpensuld not be worth
them. Thus it would be very unjust of the Falcidian rute tbe basis of such an
assessment, which would make that a bequest of a usufrwgdta life pension of 1000
pounds per year would be valued higher for the Falcidian @hisequest of a perpetual
pension of an alike sum which would be worth only 20000 pourtds &

But so that we would illustrate the matter in an examipt@gine that a man having died has left
behind 3000. he has bequeathed 800. to Titius 900. to Sempronius &hQ@lly to the boy Maevius of
six years, | say the legacy of Maevius is worth jgsinach as 1060. for in the chapter preceding it has
been found, that the premium of one thousand annually dotha life of anyone, who is six years old, to
be 10600. therefore with 800, 900. & 1060. having been added the slhthaf legacies is held as 2760.
from this Falcidian named there 510. must be deducted whate than 2250. three-fourths of the
inheritance evidently are the legacies, whence agaimuch as it would be proper to be taken from the
individual legacies, it is discovered by the Rule of Caration in this way: 510. ought to be subtracted
from 2760. therefore

800. Titius 147335
from < 900. they ought to subtragt Sempronius 166%
100. annually Maevius annuall 181

But if Maevius prefers to receive the value of the Iggaumediately, subtradt95%6 from060 . the
heir releases to himsea‘64§’—37 . Hence it is clear whaistmbe realized concerning this manner of
deducting the Falcidian, which Titius definggca fin. d. obs. 945.  where treusdys:

Suppose that the deceased has left behind 12000. to two thedwesathed 6000. to a
third 6000. he has yielded to a usufruct or to maintenantat will be more
unencumbered, than if the heir should subtract just theuat 1500. from the two
former men & from the usufruct or maintenance just ashm

| admit, nothing is unencumbered, but also nothing morastinfor it is evident that too much is
subtracted from this, seeing that those 6000. which apgeb¢hed in the usufructs and maintenances, are
not worth just that amount as the legacy of the tweipus men, & that the total inheritance therefore
has not been exhausted by the legacies, so that natlould be bequeathed to the heir; for the property
which remains with the heir, and the usufruct whicH hglve been returned to the heir with the life of the

5 In the origina0/23.
6 In the originall9/23.
7 In original4/23 . Corrections in all three positionsMicholas Bernoulli.
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legatee having been ended, are not of no worth, thertfe heir will charge this benefit in his fourth, &
he will subtract so much less from the individual legaiceindeed in the aforementioned case, if this is
the will of the deceased, so that interest on 600030@. would be expended in the individual years in
maintenance of the legatee, who would be e.g. six yaldrstherefore a subtraction must be made:
Because 100. annually to the life of someone, who iyesaxs, are worth 1060. therefore 300. annually
will be worth three times 1060. i.e. 3180. if you should add 6@these (the legacy of the first two) you
will have 9180. for the sum of the whole which is thgaley, from which <sum> ought to be subtracted
only 180. for the purpose of fulfilling the Falcidian & th&om 6000. the heir subtraclsl?% for the
first two, & for the maintenance just that amountirthe present value, or from the individual annual
pensi0n5% . These are from the method of estimatinguineial legacies, usufructs, maintenances &c. &
from the reason of subtracting the Falcidian fourtimfsuch legacies.

This observation besides happens, since the valuaigin to be made in this way, not solely in the
ratio having been set by the Falcidian law, but afsdisputes of whatever kind, where concerning the
presumption of human life even conjecture is urged todbecesl to a certain limit, & in which otherwise
very many Teachers establish that a norm must benviedid. legis 68. ad L. Falcid.e.g. if it should be
urged concerning a residence to be estimated for lifeseraing a lease having been made for the life of a
leasee, if someone will have harmed another orhaile killed him, & the harmed one or the heirs of the
killed would desire the valuation of the ceased servigesessively, and in other cases. Compare. Sande
lib. 3. tit. 14. def. 14Gomez. variar. resol. tom. 3. c. 3. num. 3Bovarrubias. libvad. resol. cap. 9.
num. 8.

CHAPTER VI
CONCERNING ASSURANCE & NAVAL INVESTMENTS.

Thus far many questions about the probability of humenpiesenting themselves out of the Art of
Conjecturing might have been able to be settled, bwithréemands, that we exhibit the use of this art
now too in others, e.g. in assurance, games, wager8r&tfirst indeed assurance offers itself, in which
contract how the risk would be able to be estimateavilitbe accessible out of the resolution of the
following case:

A seller announces to a merchant, that three ship®,C set,sail from port laden with
merchandise, & the third inde€d . with 100. bundBs=slé ) outhich three designated No. 1, No. 2,
No. 3 would belong to the merchant, and he would take miseesf the merchandise in bundle No. 1 for
1000. No. 2 for 2000. No. 3 for 2400 florins. For some time\aéigds it is related to that one, that one of
those three ships has perished in a shipwreck, and n@epte20 bundles have been rescued on the
waves. The slightly more timid merchant impatient fridme uncertainty, whether the loss will have
affected himself also, prefers that it remain for $athto sell for the expectation of another, thahdeer
between hope and dread too long. It is sought how muchbatestimated, on the ground that one would
be able to anticipate fairly & rationally. Answer 396&rihs.

For if that ship, which has endured shipwreck, should bega the third” , which would bear the
merchandise of our merchant, the merchant would betalgepect, because out of 100 bundles precisely
20 i.e. the fifth part have been saved, none exceptha ddrt of his own merchandise, that is 1080.
because now ill fortune, if one number of the shipsukhdoe observed (another must have been
designated, if one of these three in comparison withothers should have been exceeded by dry rot and
old age, by sails and yardarms badly equipped, by each reaircand inexpertly instructed &c.) <ill
fortune> will have been able to happen to each oribeothreed, B, & equally easily, therefore there
are two cases so that all the merchandise would hesre gaved, one that a fifth part only, and so the
expectation of the merchant is worth

2-5400+1-1080 11830

= = 3960.
3 3

as said.
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In like manner the risk is able to be estimated, thatship will undergo, which not yet has set salil
from port, if out of many ships, which will have madie tsame passage, the number of these would be
observed, which will have reached the destination platermed. E.g. if more frequently it should have
been discovered, that out of one hundred none but 90 shipe have escaped unharmed, the risk will be
estimated as a tenth part of the value, because tlaship is worth one with the merchandise it
contained.

Hence also it is clear, how the amount of intereshaval investments ought to be determined,
because, as Grotius notes righdly 1. B. & P. . 2. ¢. 12 8 5 . what has been mixedf the contract of
mutual & averted risk, namely at what price the risk oughde estimated, which the creditor sustains of
money of passage, by so much the nautical interests daglsurpass ordinary interests, which
consequently are able to be greater or lesser thampemgent, according to the ratio of greater or lesser
risk; however so that we would set the limits gener&yyhow much the interest in single months would
have been discharged, let the lot or the amount of ynohpassage be put « , the ordinary monthly
interest= b , the nautical interestz , number of monthsyhiich naval interests run i.e. in which the
ship navigates- n , the number of cases in which the stigbyscomes into port: p , & the number of
cases in which the contrary happeng , or since opt4of; ships the number of them which would
have been saved p , & the number of them which aredagtSince therefore there ape cases, that
the creditor receives the total ot together wité tlaval interests, which in the individual monthsare
and so inn  months they make: ,¢& cases that he woualdveenothing, therefore the expectation of
him will be

pla+nx)+q-0  pa+ pnx
p+q p+q

)

however this expectation ought be worth just as muthaag@mount, which the creditor would have been
about to receive, if he would have lent his money rdinary interest i.ea +nb , hence it will be
(pa + pnzx)/(p+ q) = a + nb, or pa + pnx = pa + qa + pnb + qnb, & | take away from both sides
pnx = qa + pnb + gnb, whence next | divide byn it will produee= (ga + pnb + gnb)/pn.

For if already a voyage should last e.g. three monthshe&number of cases & would have
themselves a8 & . (i.e. if it should have been afeskrthat out of 100 ships none but 90. or out of 10.
one has reached the place of destination) and the jpain@i loan of money would he= 1200 . & the
monthly interest of this principal was=5  (for theree annual ordinary interests as 5 per 100 &
monthly 5 per 1200.), with the values having been substiintedthe equation just now discovered for
the corresponding letters themselves, sought would beartimint of naval interest to be paid in the
individual months or: = 1350/27 = 50 which as it is evident is much tgetéhan one percent, as it is a
twenty-fourth part of the principal.

If nshould be=5 p=35 g=1, the interest would bel2.  and indeed pilgase percent. For
according to assurance commonly that contract is retiiin which for some premium someone restores
the secure life of another, therefore so that, iilehave died before the determined the time, therass
would pay a certain sum of money; concerning this conee Molinade I. & I. tr. 2. disp. 507. num 12.
Scacciade commerc. § 1. g. 1. n. 128. 133. & 1dRere he shows a Rule of Thumb or the formula for
the assurance on human life, to last to a certaie.tim

There are certainly those who deny that such a adniBgermitted, & for the sake of it they bring
forth the following reasons, that human beings arecaotained in the name of merchandIs@07. de V.
S.that there would not be a buyer and seller of a fraeln®. in pr. I. 34. § 2. |. 70. de contrah. ertitat
a free corpse would not receive a valuatioBs. si quadr. paup. fec. dic. I. 1. § 5. de his qui effud. vel
dejec But someone does not see, that in vain these lesvspposed, since in this contract no man nor
free corpse, but only the probability of human life vabobme to valuation; for so that the contract would
be just, nothing else is required, than as gain, whiehattsurer has, if the man concerning whom it is
urged should reach the determined age, to the loss whishffees, if he should die before his lifetime, he
would hold himself reciprocally as the cases of easghich this latter is able to happen, to the cases in
which the former is able to happen: whence easilihbyRule of Three it is possible to discover, how
much there ought to be, what more than that which tsrété assurer which it would be just to restore, if
it will have happened, that the person dies later tharptescribed age.
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E.g. if the assurer will have promised, that any newliofant is about to prolong its life beyond 16.
years, and a premium has been accepted together withsinté 16. years, which the assurer gains, if it
should happen, that the infant outlive sixteen yeargoutid be worth 3000. it will need to be said: as 60.
is to 40. (for, as from observation, which aboveCinapter 2we have considered, it is evident, among
100. infants there are 60. who die below sixteen yeaesgfitre 3000. is to 2000. which the assurer more
than that which now he accepts in assurance willgbe to pay, if the infant will have been dead within
16. years.

CHAPTER VII

CONCERNING GAMES, WAGERS & LOTTERIES

Games and Wagers have been lawful, provided that theylweumnoderate, & they would be made from
honorable matters, & the one side would be equal toother, i.e. the risk of losing and the hope of
gaining on both sides would have a proportion to the ewabaut which there is contention; e.g. in a
game which on the dexterity of the body or nature igifixethe dexterity of one will have exceeded the
dexterity of the other by twice as much, there is etjyalihen here also he <the other> would put down
the double premium; or if there should be ten, of whom @na time they would set down a gold coin,
and also they would compete with this agreement, sohatho will have thrown the most, he would
carry off all <of the ten>, indeed it may seem unfainen he who experienced a risk of only one gold
coin, may gain nine, but at the same time it must desidered, here the risk of losing is nine-fold
greater, than the hope of winning. Pufenddefl. N. & G. 1. 5.¢c. 9. § 7

Hence it is evident how in this matter the Art ofnfamture would be necessary, for when the
conditions of those gaming or competing would be ablatyg sompletely & to be subject to innumerable
cases, on that account no one without the assistirithés Art will have been able to discover easiig t
number of cases, which would favor or oppose this drfdil@w gambler or guarantor of the wager, and
thereupon to determine, whether each of the two equaisy be determined in the condition of winning
& losing, or not. Because in order that more be reckale shall mention an example in wagers, for in
what manner in a game the lots or the expectatiorfellofv-gamblers would be able to be defined,
copiously Huygens in the unique pampl®gt a system for playing dice , & my famous Undlee entire
third part of hisTractate on the Art of Conjectur&éave revealed.

Quite famous today are those Wagers of the Genoisehvane established publicly on the occasion
of the elections, which happen in the individual year&enoa, when five out of one hundred Senators
are selected by lot, who in this year discharge theenpoincipal offices; therefore then the wealthy
merchants are accustomed at this certain time, b#ferdecision by a lottery would occur, to enter upon
a contest with others in this law, in order that edey will have been willing to compete, he may seteout
token for as much as he wishes, & it would name fivthese one hundred <Senators>, & if afterwards
the lottery will have produced, that one of the namdbhaive been elected, he would be about to receive
a certain sum of money, upon which it has been agreet will have been elected, a greater <sum>; if
three, an even greater <sum>; if four, again a greaems; if five, again a greater <sum>; if indeed
none of the nominated will have been elected, he wmizlikle an expense of the losing token; it is sought,
for how much the prize in each chance ought to belestal, in order that an equality would be strived
for in the lots?

Let the token or price to be expendeda , the prize has bswblished or rather must be
established, if one of the nominated is seleeted twaf = u, if three =z , if four =y , if five =z ;
now for the sake of brevity the number of cases dotsfwould be set, in which five are being selected
= b, in which four = ¢, in which three- d , in which twe e , inhieh one= f , in which none ¢
Therefore there ark cases with the result that @eenwould acquire ¢ cases thatl , casesathat |,
cases that [ casesthat g& that none, and forélagon the expectation will be worth

b-z+c-y+d-x+e-u+f-t+g-0
bt+c+d+e+f+yg

which ought to be equal to the price paid , whence the iequawill be held as
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bz +cy+dx+eu+ ft =ba+ ca+da+ea—+ fa+ ga, therefore with the problem it would be
indeterminate, indeed four are able to be chosen jtasiltainly because there is a combination in the
nature of the thing, as the prizes are reciprocally ptmpal to the number of chances, i.e. for which
reason as the chances are fewer, those prizes woplcebented as more prized, hence in the plaee of ,
y, &C. we place a single unknown only, with the remagnéxisting having been made proportionate to
that onebz/c,bz/d,bz/e &z/f , whence the equation would be of such kind

ba + ca + da + ea + fa + ga
5b

50z =ba+ca+da+ea+ fa+ga OF z=

or (if for the number of all the casks-c+d+e+ f+¢g ket be put)
ha bz ha bz  ha bz  ha

2= Whencey:?_g, T=o =, u=_— =
& finally
bz  ha
:7:5.

If now there is a token which ought to be set dowa @rould be one gold coin, & for the lettdisc ,d,
&c. the values or themselves would be substituted, thnddeh are found by means of the noted
combination rules, indeed

5:4-3-2 95 4-3 95-94
bzl, C:mXT:475, d T%Xﬁ:44650,

=T
e = % ~ 951'924593 = 1384150, f = % X % = 15917725,

= BAIIL — 57940519, h = the sum of the preceding numbers
= 10099959796 — 75287520. the prizes are found = 15057504  gold.

y = 3170073z gold, z = 33722 goldu = 108502 gold = 232202 of one gold coin.

Hence it is evident how much the Genoise merchantddnengage in fraud, while for one gold coin
regularly they promise only 10,000 gold coins, if five, 150@uf, 300 if three, 10 if two, & one if one of
the named will have been elected, for granted thdtiglast case those, who contend with the merchants
in the way named, would have something of a profit, ribeéess by much more there is a loss, which
they suffer by the remaining four chances, which &feisr evident, if we should seek the expectation
ourselves, but that is

~1-10000 4 475 - 1500 + 44650 - 300 + 1384150 - 10 4 15917725 - 1 + 57940519 - 0
B 75287520

43876725 2925115
T 75287520 5019168

of the one gold coin, but they ought to expect so mucmueh as they have set down, i.e. one gold coin,
therefore the Genoise dealers defraud the individual gasntile2094053/5019168 parts of one gold
coin, from which it is appropriate, not least a Minygs able to permit such gambling, seeing that <it is>
completely unjust, by public authority, & the merchants laeld to the restitution of it, which they have
received as more than just.

Indeed unjust are these Genoise wagers, which Juan Caramalle by the proper name
Concertationes Cosmopolitanaalso he asserts in Mathesi Nova, syntagm.blt nevertheless the prizes,
which he assigned to the single cases, still in trathshort, moreover his errors & paralogisms, which
here and there he commits in the expectations to beedebf the players, it would be excessively
obliging to show in this.

We would add rather something about the Jars of Forturiettéries, thus in the words of the
Belgian voiceloten, Latinsortiri , of which the use today is nfostjuent. But the jar of fortune is set up
in this way: With a certain number of tickets havireget thrown down into an urn, of inscribed and of
empty <tickets>, a chance is returned for the pricewfoving the same, thus so that this one extracting
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would receive, what the inscription of those exhibitstibemselves; it is demanded for the justice of it,
that the value of all the tickets chosen successwelyd not greatly exceed the value of the things having
been set out there: for because also the costs mustadtle, & such jars are generally used towards the
collection of money to be expended upon public works, ar thls alleviation of others in need, on that
account from exact equality a portion is held back, to suclextent so that such a difference, by which
commonly the value of all the tickets together excebdsprizes having been put forth, would have a
reason of a certain voluntary tax, or of the almdrmabeen enticed in a merry way, as well the esteemed
Pufendorf speaki®c. supra cit .

Such a jar of fortune, being composed out of pure annuittgdpng ago in Belgium has been defined
under the fairest conditions, of which we have a degori in the New Laws of Bern, in which on the
date Amsterdam 15 March 1709 these words are held as haeimgvitten in the French language:

Here is the plan of the Lottery of the Life Annuitgri3ions, that one proposes to make
in this Country, & which has been sent to the Cjtiesorder to have their approbation.
There are 8000 gold Tickets at 250 Florins each, that whittuats to 2000000. Of
these 8000 Tickets there are 1300 Black or Prize & 6700 WhitseTlatter will carry
6% interest during life. This interest, just as the pnuié be exempt from the 100th &
200th tax & all other Charges. The Prize will be sharethé following manner. Two
Lots at 3000 Florins of Pension each, making 6000. Four t&6GD fl. of P. making
8000. Four L. at 1000 fl. of P. making 4000. Eight L. at 500 fl. ofmBking 4000.
Fourteen L. at 250 fl. of P. making 3500. Thirty L. at 150fflPomaking 4500. Thirty
L. at 100 fl. of P making 3000. Twelve hundred eight L. at 36ffP. making 36240.
This which makes 1300 Lots & 69240 fl. of Life Annuity Pensiomhe 6700 White
Tickets at 6% produce 100500 florins of Life Annuity Pensidine first and last Ticket
each of 150 florins of Life Annuity Pensions. That whieturns at 8000 Tickets of 250
florins each, making 2000000 of Florins in fund or Principabdpcing per year
170040 Florins of Life Annuity Pensions. Those, who wiislwto convert their Life
Annuity Pensions into obligations at 4% on the Statk,be able to make in all or in
part, of the kind that the Prize of 3000 Florins of Lifendity Pensions can be changed
into the sum of 35250 fl. & the other prizes in proporti@mne relates to draw this
Lottery on 1 May next, & 6 weeks after one will be gblil to give the names of those,
who one wishes to place in the letters of the LifenAity Pensions. One will be able to
put on many Heads, but no less than 100 florins of pemsiaach.

From these words it is clear, that the value of ladl tickets taken together is 2,000,000 florins,
according to which in the individual years 170,040 florinspsiel in the annuities, but because someone,
if he wishes, is able to change annuities into redbkrsawith the result that for the return of 3,000
florins he would receive a lot of 35,250 florins, & frohrig sum in the individual years | put 4% interest,
i.e. 1410 florins, and also to such an extent the annL89@D florins would be estimated to be worth just
as much as 35250 florins, therefore 170,040 florins yearlybeillvorth just as much as 1,997,970 florins
however much therefore the value of all the ticketdll<dwe worth> the value of all the payments taken
together, that is 1,997,970 florins, it would exceed by 2030 8pi@nthe annuity of one florin yearly
would be put to be Wortml% florins (for it is 3000 35250 - 1%11 ) whremvalue of it, as we found
above inChapter 4, at most would be in the ratio of ond(lé(% r l@%, abundantly however such a
difference is balanced with this interest, evidenglgisg that such annuities would be exempt from the tax
of 1% or 2% coin, and from other taxes; add that, d.icap. 4 where for the interest we have set down
5%, the annuities would have been computed on the stanflamtei@st of 3 or 4% (as this ought to
happen) a richer premium would have been produced mﬁn wibedce it is clear, how much more
popular this lottery would be, than the others which rmamly are accustomed to be established, where
one who brings forth a white or blank ticket, entilegcause he exposed silver, one certainly <who brings
forth> a black <ticket>, regularly loses a tenth pattisfticket, since in this lottery that man, who dsaw
an empty ticket, would have in single years 6%, thi$ois250 Dutch florins or 100 Imperial thalers, six
Imperials, which if they should be multiplied by311 arecavered to be worth 70 Imperials,



53.

accordingly this man, who extracts a white ticket, dut@ Imperials, for which he has purchased the
ticket, loses nonetheless29 Imperials.

CHAPTER VI

CONCERNING A PREGNANT WOMAN, HOW MANY INFANTS PROBBLY IS SHE ABOUT TO
BEAR
ad I. 3. ff. si pars hered. petat.

It is sought if a man having died will have left behintkcson & pregnant wife, what portion of the
inheritance the son would be able to seek, becausaiitdertain, whether one, or two, or many would be
about to be born; here if it should be answered foligethe Roman Laws, it must be stated, that the son
is able to seek only the fourth part; since hamely ifinfants would be able to be bdri86. ff. de solut. &
yet usually one would be accustomed to be produced in otte bir that account the Roman Lawyers
holding to the middle between one & five have proposedt, tifree fetuses are enclosed in a mother's
womb; these three therefore, because of their adyantéth the inheritance evidently to be acquired, it is
considered, they are held as now having been bafnl. 26. de stat. hom  framdthis cause the son
meanwhile is heir only of a fourth part throuI8. si pars. hered. pet . whigkewise Lawyer Paulus
replies:

Most prudently the law authorities have sought a certegan, in order that what is able
to happen not quite rarely they would contemplate, thaieésause it had been able to
happen, that triplets would have been born, they wiletessigned the fourth part to the
surviving songo yap aroé 1 dig , (for this which is once rather thaite), that is, for
that which once or twice appears (as says Theophrastygg)Bdivovcty o1 vopobétar,
(the lawgivers pass over), that is, legislators disregard therefore also if she is about
to bring forth one, not of the half share, but of therth he will be an heir meanwhile.
addendum |. 28 § fin. de judic.

Truly |1 do not see, how this regular arrangement woul@racwith these words of Theophrastus,
which in this law itself are appealed tdfhat once or twice appears, legislators disregasuhce it
happens most rarely, that from one birth three, mash Wwould more be produced; moreover not rightly
authors of the law have sought the mdgrnthe choosing of the number three for the numbeénfahts
having been born, for if out of several thousand womérg have gestated a fetus, it should be noted how
many infants from one birth the individual women wailve brought forth, & the number of all the infants
would be divided by the number of women, the number whvahld come forth in the quotient, surely it
would stand apart from the number <of births> consistiipree <children> by a greater distance, than
from <those consisting of> one; on the contrarytifnust be said that the matter is, the number of
chances, in which more than one is born, comparetigonumber of chances, in which only one is
brought forth, it has a small ratio, so that safelyauld be able to be neglected, if indeed someone wishes
to carry back even now, indeed that number of chairceghich three or more are born, are small & able
to be neglected, but by no means rarely to happenasiviims would be produced in one birth, and from
this cause it must be presumed, that two at least arg aibbe produced: we will reply, if not frequently,
at least not more rarely it happens also, that pregmamten would cause miscarriage or that they would
produce stillborns, as much as they would bring forth gwiherefore when a miscarriage or one who has
died has been brought forth stillborn this must be ceoliae none having been born, excess will be
balanced against defect, if we should establish thatsomisout to be born, for if among one thousand, e.g.
pregnant women there should be one by chance, who waalgl forth two, also there will be one in the
least, who brings forth a miscarriage or stillbornd aherefore if concerning the pregnant women it must
be conjectured, how many infants that woman would loeitato produce, we will have one chance that
two, 998 that one, & one that none would be born, aceglylihe expectation will be
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we conclude therefore, that the regular arrangemettiofaw of the third must be heeded not at all, but
rather, if always the division cannot be left undecidatll the nativity of the last born, the inheritance
must be divided into two parts, one of which for the, sbe other ought to be awarded meanwhile to the
fetus in the womb; & if later it will have happenedatindeed the one would not have been brought forth
alive, the remainder will be ordered accrued to the konif indeed more than one will have been born,
so much he will decrease for himself, as much as ¢eives more than proper, alg4. si pars hered.
petat.

CHAPTER IX.

CONCERNING CREDIBILITY OF WITNESSES & CONCERNING SPICIONS; AND ALSO
CONCERNING COMMODATION, WHETHER HE WOULD BE BOUND@ FULFILL
THE CASE, IF THE PROPERTY WOULD NOT BE DESTROYED
BY LENDING

Since in testimonies the credibility of witnessesfobe they would be admitted, must be examined
carefully by means df 2. & 3. ff. de testib. not by this matter will thiave been to share the Rule, with
the power of which one measures the credibility ofoaey & one would be permitted to suppose, how
much the probability would be, that one would speak thétartone would not speak; however this is the
rule: Divide the number of chances, in which one hél/e been observed to speak truths, by the sum of
those chances and the chances in which one hasobsenved to lie, & you will have the degree of
credibility; or if several men themselves having be@proved by credibility would offer a testimony of
truth, others not the lesser having been approved ldjbdiy would accuse <the testimony> itself of
perfidy, divide the number of those men by the sum df.bot

In like manner if someone should be under suspicion of aimye, & several circumstances or
evidences should serve against him, nevertheless frimichvindividual <evidences> it is unable to be
proved, that a crime has been committed, we will Ibe tbdiscover, how great the probability would be,
that someone would be guilty or innocent; for if, ergthe individual circumstances it should be twice
more probable, that someone would be innocent, thatyg&ilat first no evidence were to be at hand
against the accused, the innocence of him would be pilit fathout doubt, i.e. it would be worth 1. if
indeed one evidence should be at hand, the innocencbenilbrth less than 1, & indeed (because there
are two cases that the crime would not have been dbtedmand one that it would have)
(2-141-0)/3 =2/3. If now supporting evidence should be added, there will lmedages that this
evidence would be false, i.e. that only one evidenaddvemain, in which case the innocence, as in the
manner we discover, is worthf3 , & one case thatoitldvbe true, i.e. that a crime would have been
committed, and indeed the innocence will be worth

2-34+1-0 4
3 9’
Thus if three evidences were to be at hand, the imeeocsould be worth

2-5+1-0 8
3 o7
if four
8
3 81’
and thus hereafter; whence it is clear, that thedemce continues to decrease in Geometric proportion, &
always is equal to the fractid®y3  raised to this poulee, index of which is equal to the number of
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evidences, whence so that if 10, e.g. evidences wéedgainst someone, the innocence of him would be

worth
2\ 1024
(3) 59049
which is so small, so that as a rule it would be nipicErtain, that a crime has been committed.

Questions various in kind still would remain to be disatdisbet lest | would be more long-winded,
than it is proper, | would attach only one question ® place of the End, concerning commodation,
namely, whether there would be held the valuation foroperty, or another of the same kind, if indeed it
will have been destroyed by an accidental chance,hwfiétself was not to have averted; and very many
counselors at law plainly deny this through. § 4. |. 18. pr. ff. commod. . 1. C.eod. 1. 1.84. V. ©. §

I. quib. mod. re contr. obl

However | would think in this matter that it must betidiguished with Pufendode I. N. & G. lib. 5.
cap. 4. 8 6.& Mornacio ad |. 1. C. commouhether the property had been destroyeyether by the
owner, if either more than something <the valuatishsuld not be given by the property having been
lent, or in truth less; in the first case the comntiodiais not held, but not so in the latter, for itisjust,
that one's own service of commodation is harrhful ff. testam. quemadm. aper cwidould happen, if
he himself ought to endure the chance, & likewise beyorel use he ought to make no use of his own
property also.

Indeed some men will rule, that it is unjust, that sameewould suffer for the sake of meager gain
and momentary great loss, indeed it is just as if hedvpldce 100. Imperials against one; indeed we
respond to this from our Art of Conjecture, that thézlf on the contrary is not unfair, for in games, as
above we warned i€hapter 7 , no inequality exists, if the damjdosing and the expectation of gain
should be in proportion to the things on both sidesgegpéct to which there is contention; but plainly
there is, that out of one hundred, no indeed, one thousamwre events hardly once such an accidental
case happens, whence just as it is not unfair, tha¢@oenwould lay down one hundred Imperials against
one, if in return he should have an expectation of wignone hundred times more than of losing:
therefore this ought not to be counted as unjust, sathleatommodation for use of the property, which
itself is given up without recompense, a loss, if It mve happened by accidental chance, he would be
compelled to restore by commodation.

Therefore concerning the Use of the Art of Conjectarkaw for the present time it is sufficient to have
expressed these <ideas>.

COROLLARIES
1. Honest acts are not brought about on account of themselves and disgracefudreactd brought
about> in advance according to the law.
2. ltis permitted to demand the interest of interest, this cateb®nstrated Mathematically.
3. The Lex Falcidia also has a place on the occasion of death for the talgngpefties.
4. In the case of lad3. ff. de lib. & posth. the inheritance ought to be divided into 18. panbjdi 5
to the wife, 10. to the son & 3 to the daughter must be adjudged.
Among the Roman months February never had 29. days%&e& 2. de V. S.
Counselors at Law are able to argue over notharg, |. 70. § 9. de legat. 3.

o a

To the Most Learned Master, the Candidate.

Cum tot sint casus, quibus est Bernoullia proles
Nominis aeternum semper adepta decus;

Cur non hoc de te quoque conjectare liceret,
Ars Conjectandi cum mihi monstret idem?

p.
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END

Since so many cases exist, in which the Bernoullian descendant
has obtained always eternal glory of name;

Why should one not be permitted to conjecture this concerning you also,
Would the Art of Conjecturing point out the same thing to me?



