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Column Editor’s Note: Gambling has long been an important, perhaps the most important, site for the
development of probability. In this Mining the Past column article, Stephen Stigler shows how early modern
state lotteries were also engaged in the conceptual and practical problems of data security. A successful lottery

required calculating expected returns, but also attending to practical problems of fraud and deceit.
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The central focus of my book Casanova’s Lottery (University of Chicago Press, 2022) is an early version of
Lotto that was introduced in France in 1758 and the lessons we might learn about risk from its reception over
the 80 years that it flourished. The French, like other European states, sought new sources of income that did
not arouse anger in the people, and lotteries were a convenient answer, a voluntary tax. Lotteries, however,
required security against fraud, and such measures had to be both robust enough to safeguard the State's money
and simple enough to actually be used. Data security here was not distinct from the lottery; it enabled the

lottery to survive and to be scaled over time. Lottery security and success were intertwined.

Their particular choice was a simple game: each month, tokens numbered 1 through 90 were mixed in a wheel
of fortune, and then five tokens were drawn without replacement while an expectant crowd watched (Figure 1).
For its first 2 decades the bettors would have a choice of betting that a specific number from 1 to 90 will be
among the five, betting on a pair of numbers, or betting on a set of three numbers being among the five chosen.
One franc paid for a ticket on a single number would return 15 francs if successful; if on a pair, 270 francs; if
on a set of three, the return would be 5,520 francs. For these to be fair bets (without expected loss), the payouts
would have been 18, 400.5, and 11,748 francs, respectively. Note that the payouts were fixed; there was no
‘parimutuel pool,” as we have today, to protect the State from a great many people betting on the winning
numbers by limiting the total payout—with bad luck the State could lose money on any drawing. Casanova,
when faced with that objection, quickly replied that would be a benefit: the bettors would be breaking down the

doors to buy more tickets at the next drawing.


https://hdsr.mitpress.mit.edu/ewdmk81g
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Figure 1. A contemporary sketch of an early drawing. The public were invited, and the
drawing was by a blindfolded orphan.

The lottery was a great success. Soon there were two drawings a month; by 1803 they had reached 15 drawings
a month. Soon there were 80 agencies in Paris selling tickets; eventually there were over a thousand agencies
in France, and even more during the Napoleonic empire. The list of available bets increased over time: for
example, investing a franc on the full set of five numbers could return 1,000,000 francs (a fair bet would have
returned 43,949,268 francs).

The success depended on solving some difficult problems involving data security. For the French lottery they
needed a way to link numbers bet to tickets sold, and thereby guard against the possibility of counterfeit
tickets, as well as be sure crooked agents did not sell tickets after the result of the drawing was known. Starting
in 1758, the scheme involved a receipt being issued to the bettor at the sales point (Figure 2), and a record of
the sale was sent to the central office where an official ticket would be printed (Figure 3), to be returned within
a couple of days to the sales agent and then be picked up by the bettor before the drawing. In the 1780s this
cumbersome procedure was slightly simplified, by offering as an alternative to bettor-suggested bets, a set of

preprinted random tickets not requiring a second printing, much like today’s ‘pick six’ choices (Figure 4).
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from April 1775 (Figure 3), five numbers were listed to be used for several bets, 25 separate bets in all. On the
ticket, each number is paired with an orphan’s name (a winning orphan would receive a small payment from
the State, restricted for use as a dowery or some other life improvement), and accompanied by a hard-to-
duplicate pattern coding the number. Above these codes, another hard-to-duplicate pattern coded the date of the

draw (April 1775). There was also a real signature as well as a printed signature and a complicated seal.

As the years went on, the lottery grew immensely. For claims of very large prizes, the agency would seek a
confirmation with the entries in the books in the main office, but for smaller prizes they wanted to pay quickly
to encourage reinvestment. Before paying the bettor, the agent would be expected to check that the coded
patterns matched the codes for the designated number on a master sheet. The orphan’s name was also a security
check (as well as a form of virtue signaling); it too should be checked with a master sheet. By the 1780s the
lottery managers realized that the agents ignored much of this and that simply attaching a woman’s first name
to the number was sufficient—the agents had no grasp of patterns and no patience for constantly changing lists
of names, as any successful orphan was immediately replaced on the list. But they could, in time, remember 90
women paired with 90 numbers in a list that did not change. So in 1776, the orphans and patterns for the
numbers were dismissed, leading to a ticket like that from February 1783 (Figure 4). Very strong security

meant little if the agents did not use it.

In 1798, the lottery began a major expansion, and further streamlining of the process was required. A reliable
estimate of the number of bets placed in the 36 years after 1798 when better records than earlier are available is
that about 2.5 billion bets were made, 70 million bets per year! So they eliminated the individually printed
ticket and relied entirely upon a more carefully executed version of the original receipt, with the unambiguous
writing of numbers as key, with underscores and overscores, with numerals separated by equal signs, and with
stylized versions of the numerals (Figures 5, 6, 7). A claimed winning ticket would then be simply compared

with a counterfoil in the agent's office, with checking for large prizes requiring further examination.
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Figure 5. A model for registering bets after the revolution, from a manual for agents,
showing how to add upper- or lower-scores to the handwritten numbers, how to
separate choices by equal signs, and how to mark the end of the bet by *./.’
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Figure 6. A ticket from the first drawing after the revolution indicating bets on three
numbers “= 12 = 36 =76 =./.” The bets were on all separate numbers (three bets), all pairs
(three bets), all triples (one bet); seven bets in all. Only the first ‘1’ was scored above and
below.
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Figure 7. A ticket from the first drawing in January 1827, indicating bets on “=33 =37 =
61 = 87 =.I.” There were bets on all possible singles, pairs, triples, and one quadruple: 15
bets in all. Note that the use of under- and overscores other than on ‘1’ was not observed by
that time.

How common were the cases of fraud? Only scant evidence survives. There are a small number of tickets in an
archive showing attempts to alter numbers. What about crooked agents backdating tickets after a drawing? I
found a short notice in a November 1798 official newspaper reporting that one bettor claimed an 814,000-franc
prize for correctly specifying four numbers drawn, but that after investigation he and the agent in Anvers who
sold him the backdated ticket were instead awarded 20 years in irons. The report added that the government

announced new measures to prevent such frauds in the future. So fraud existed. But, of course, the number of
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undiscovered such frauds is not known. Indeed, since all winning tickets were destroyed (to prevent reuse), all
surviving tickets are losing tickets! Perhaps the strongest evidence is the careful attention paid by the lottery to

educate the agents and the central office investigators on procedures to guard against fraud.

As a contrast to the French experience, a different plan for lotteries was adopted in the same period in other
countries, specifically in England and Germany. It was in the form of a raffle. For example, 20,000 sequentially
numbered tickets would be printed, and when all these had been sold, there would be a drawn-out drawing
(taking weeks) where a number would be drawn from the 20,000 and paired with a separately drawn slip from
another set of 20,000 slips with prize numbers on them (most of these were blank, so these were termed blanks
lotteries in England). Here the needs for security were much less. If two people showed up with the same ticket
number, the agents would know that at least one was a fraud, whereas in France there was no limit to the
numbers of winners in a single drawing. And even if the prize went to a fraud, the cost to the State was not
changed. The costs, if any, of insecurity would fall on the bettors, not the State. While the French had no limit
on the number of sales needed to hold a drawing—they could have one every day—the English could only
mount a drawing a couple of times a year due to the need to sell all 20,000 tickets each time. On the other
hand, the English had a hard limit on the total payout each time, while the French depended on the law of large

numbers, a law that no legislature could repeal.
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