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dice, on card games, including primero (which merit alleo WIOT® that ther

self), backgammon, and “games of the ancients,” includi coredin just as many Way!
astragali, Cardano also examined the division between zonsid'-" 10 and 11 mor

games of chance, noting that most card games join “the a avelve: i
v o solve the problem, €

luck. 3.
As a both a ground-breaking work in the mechanics pilty much a8 Caurii g
chronicle of the state of play in the sixteenth century, o pwodice 36 (sx times sx),
the Liker might strike contemporary readers as odd: Cardano, 216 outcomes yielded onl
conception of the house advantage, the key mathemati T dating the combinkGidigy
casino games today—the very foundation of professional ga Jrewup atable illustrating th
the scholar wrote that the most fundamental principle in gar
ity: equal conditions for opponents, bystanders, money, and th GallegA
“To the extent to which you depart from that equality, if iti %
nent’s fav?r. you are a fool, and if it is in your own, you are u 6 16
th.e Renu.mnce, Cardano had no inkling of the coming e
bling, whu.:h would see social games played among equals : :' :
by professionally run bank games with stakes biased in the | 6 (332
the cost of the game. % LIS .
Although Girolamo Cardano was a pioncer in the histories. f =
cmases and gunbling he st missd ou omthe biggee 3 I Concerning an Tnvestigation
ktn: seven l{n‘I:\ma_o'f recorded existence. The idea that prol bil m’h"n“‘"‘“:“\‘"'r“?;’m; Tmi‘
professiof 2 legmmately iz allicomienitines phy andl that there were 27 di'm'nmmllh—vnt‘
) u%mm P g f L chumululy deduced that 25 rolls
Fnﬁ' would e : gam : that would give a 3. To figure the
s on to a legitimate profession. ! there are 27
Cﬂdlmf::;:f:monofth'cgenmlhwofpmb,bmmwm, ' Hiviniind R
L‘um =°[I i for llllt:tln mbject, R e vmbk_, . Ia\l'm:(h;_glvcn the m y
i y discussion respecting the calculati wncluded his didactic for
ﬁnlhwm&Wnuhmy‘hammumm:“ of i totaled 108 chances, th Tay 18
erly discussed the ules of probabiliy i ‘ Thas
3 5 there are few surviving g mersion of them, Thus, €
some of the period's greatest minds were harnessed i tllthe ol
jikte the’ odds of in the effort to v E ) mivamagcs_ howem
|h" 1o ds of various gambles. Between 1613 and 1623, for exas S, i
patron, Grand Duke Cosimo 11 of-rG‘hH' probably at the behest The mathematic behin; '
! e uscany, wrote a fragment that rey "4 apparent]
deration of the problem of the odds ud v well known
e e A P of three thrown di "in the decades before he wr
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The elaboration of probability allowed for
ancy between the true odds and actual payouts to car
anteed profit. This was the most sigm_ﬁcmt chnng_q
and directly led to lotteries, bookmaking, and casine
derstanding of probability, professional gﬂmbl‘ers c
ers the chance to bet as much as they liked agmmtmi
the “house odds” the irreducible price of entertainmen
Tor example, using Galileo's table above, one could
three dice, a table, and a moderately sized bankroll. Pa
one to any customer who rolls three aces seems an attractiv
banker, The customer will score the three aces only o
thus leaving, in the tidy world of probabilities, a 15-unit
professional for every run of 216 rolls. This principle—t]
actual probability of various outcomes and the payouts of
allowed for the development of honestly run professional

With the basic contours of probability well known by the midd
enteenth century, mathematicians moved on to more esote
question that had been bedeviling scholars for centuries wa
points.” Fra Luca Paccioli, a Franciscan priest, mathematicia
Liconardo da Vinei, first published the problem in 1494, th
been cireulating in manuseript much earlier, The problem
are playing a best lot of eleven ball game, which will end
has won six rounds, But they are forced to abandon play after
rounds and B three, How are the stakes to be equitably divi
his rival Niccolo “Tartaglia” Fontana (1499-1557) had offere
neither was correct. The question was fundamentally one of ps
it proper solution would pave the way not only for probabili
much of advanced mathematics. This major breakthrough to
mdm; of a parliamentary lawyer and a mathematic
ous philosopher, correspondence
mﬂmbhh po that apparently began at
qmbln was one Chevalier de Méré, who was him.ﬂv f
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In the arithmetical triangle, each number is the sum of the two num!

Mathematician Blaise Pascal used the triangle, at the c"‘m" alier de ground 4
to calculate the probabilities of winning a gam ayoff i bl ‘

| ol i isted, the believer gained
there are three heads and one tails, and in six ways h pmfessed il

even. An absolutely square wager would pay odds of fifteen
heads, according to binomial coefficients and Pascal’s handy
The successors of Pascal and Fermat developed a thoro
of probabilities for more complex problems. Christiaan
tionary Dutch astronomer and physicist who made several
coveries (including Saturn’s moon Titan) also had a practical
by his invention of the pendulum clock. In this spirit, perh
encouragement of Pascal, Huygens in 1657 published the framework of mathema
ag»;uq )theory, De Rationciniis in Aleae Ludo (On Reason o 8;‘:*"3- this was hardly
ance). ; at Cardano’s manus
De I?atim'niis remained the chief work on probability until 1 : unequal stakes—the ho
of the t'nghteenth century. Pierre Rémond de Montmort, in his bttries, 2 gambling form
sur ’_ﬂjm# df hazard (Analytical Essay on Games of Chance), wri total stakes, were cond
lppll.ed previous adv:¢u3ces in probability to card games. In s Though his work ope
;myao:z;:&@mﬁﬁ;aihe :ﬂm g bariifusupsiiie theory that would prove ¢
te rules. ini ‘yea sch i

§w°m°d games of chance, Montmort felt hZ ,::g:’::f ;::n 7 lo‘::;es' ]ﬂelther Carda

all those areas of life in which chance plays a role.” b _cies. Instead, they

qffering. Thus, one Wi
good or nothing, while
In Pascal’s eyes, this

Not seriously intend
Jess existence of, God, P
consider their world as

dicy
Montmort was not alone in advancin, d ¢ games and coin flips.
i . s g the frontiers of knowled B ; ps.
B“"'u':;)ﬂh, ;ﬁs,hw,; -“"m"""““‘I cian, wrote Ars Conjectandi (The Art a s:tv lotteries were the
did an. P“chm r 17.13’ : ch pushed the science of probability enteenth centuries,
i an who lived in England, Abraham de Moirve, whose w
cluding The Doctrine of Chances (first . ,

7 » published in 1718, thoy h the
third edition was released posthumously in 1756), eonsidemdgthe prob
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¥ wings for l"llei:
to boost their popularity by means of drawing P for
. ish banquets; 1t Was custom 4
“Jotreries” took place at lavis! -
A : 1l who attended. The missila, or
nalia to give out prizes 0 & 3 :
g 3 . the crowd at the Circus Maximus, 3
(with a slingshot) into the ¢ 1 the fall of the Rom
Jottery. Banquet prize-giving survive ;
3 . reenth century among the royal
flourished as late as the nineteen D B
mgularlv showered their courtiers with tickets
toys or trinkets. 2
These prize drawings, though, lacked the most 1mpor
. f a price or stake for a chance.
ern lotteries: the payment of 2 P! trom whidh i
scheme requires a densely populated urban area from Wi o
ticket-buyers and, more importantly, an econormY i
money. Modern lotteries first appeared instead in the Low Sour
ularly Flanders. At the time, Flanders was tlfe most heavily
area of northern Europe, possessed a flourishing economy,
and a vibrant culture. ;
The carliest recorded evidence of lotteries comes from
LBcluse, which in 1444 organized a lottery for the sake of raisin
the repair of the city's walls and fortifications. With a grand pi
florins, the lottery was advertised widely throughout the region
ers sent over 450 letters publicizing the draw to most of the major tov
Holland to Hainault. An earlier form of the lottery existed in B
it was a long-standing practice to fill vacancies in the office of
who was in charge of wine-tasting and transport, by means of a ranc
(in the ancient Roman tradition). To earn a chance at the scro
though, one had to pay a fee. To assuage the disappointment of scro
rans, the organizers of the drawings began awarding cash prizes to
up. Throughout the early sixteenth century, lottery draws with pri
money, gold, and jewelry became common throughout what is today
Holland, and northern France.
i kmd of lottery is known today as 2 draw game, and its ident
:]ha’ract.enstlcs are the drfxwing of a numbered (or personally signed, ir
a)bs ) "clk“ from a container, variously called a wheel (though it did not sp
or box. In many countries, this remained the dominant lottery game i ¥
t\}:'enY)"ﬁrst century. In Renaissance Flanders, these lotteries by
¢ .urchcs and guilds, and, until their suppression by municipal authorities
wished to enter the lottery market (B
Al e ry market (Bruges, for example, prohibited 2
¢ lotteries in 1561), spread throughout the region.
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During Camiv i
October to March, gambling Was openly tolerated, and despite Ia

ey 11.
aging it, it flourished through the rest of the year as We h
The Venetian lottery, though it offered bettors a chance to
prizes, was hardly an exercise in instant gratification. Lottery dr'a ‘
drawn out, mind-numbingly anticlimactic, and t?rmmusb' efficien
were not numbered; each bettor instead wrote his or her name o
motto on a slip of paper, which went into one urn. Into the oth
slips of paper bearing the word pacientia, patience, meaning “bef
morrow,” or precig, prize, and a description of the prize won: B ;
charity boys selected winners by simultancously drawing slips from Iy lottery drawi\l'lgl on d}:g
£ % 7 s s (U 3 rew tickets from large “wl el ¢
The draw, which did not end until all tickets had been pulled and match name or motto onithe sIANEN
could take as long as eleven days.
The Venetian version of the lottery quickly spread throughout I
i(Jc&OCEC;‘not conten:l {nerely to copy the Venetians, made substantial principalities, such as
n the lottery, s e rbvac a . A
ghas ; Y Pf“m l"_\}’fobably by a change in election law. Each model in 1665, and for a
ew members of the ruling colleges were chosen by lot from a pool 0
‘l"““v_ln 1576, the doge of Genoa, Andrea Doria, designed a new:
more in spirit with the age. Doria proposed assigning each of the 120
dates a number, then simply drawing f ;
Gl 2 g five numbers from an urn ca tablisk ;
eminario. This new system of selecting candidates 2 ablishment of a Roman'
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T 1656, a lottery rased funds for a stone bridge over the Se
er another was held for no other reason than to
ials of King Louis XV. In the cighteenth century, lotteries.
struction of churches, including the structure that
Paris Panthéon, and other public buildings. Y,
Like most others, the French lottery had a well-deserved
game with horrible odds. Most drawings, then and now, pay 0
their gross earnings in prizes, meaning that the “house” holds.
percent of all money—far worse than most casino games. But
the indomitable house edge was not yet absolute. It is now !
who make a living—or their operating budgets—from gam
gamble, but while administrators were still grappling with the
probability,a dcYu man or woman had a fighting chance at beati
3:& of the ughmenth ocnturyjs greatest intellects and most m
;‘:n tes, the philosopher and writer Voltaire, undertook this ver
1 in 1694, the author of Candide cut a swath through Fi
earning acclaim, exile, and, on more than one occasion, imprison
Bastille with his candor and acid R
¥ pen. In between wri
thoring a controversial philosophical dictio 4 A
thority, Voltaire was an avid gambler wh !:f“y’ and otherwise
R e o ol cllod erred the card game
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month, bet in October they became monthly events. Asin the
nsl. drawings featured five numbered balls drawn from a
small a.g)})olding ninety. At first, players could bet on only
sumbers, but eveatually other options, including the selection
numbers to be picked and betting on specific positions of winni
became available. The lottery was immediately successful, and i
Louss XVI, perhaps at the urging of his new finance minister Jac
transformed it into the Loterie Royale de France and initiated
drawings. The lottery was incredibly lucrative for the crown, con
less ﬂnn' 10 million francs to state coffers in 1788. Its chief
most of its subscribers was the promise of instant wealth,
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