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Abstract
Major developments in many numerically
intense areas, such as geometry and astronomy,
can be traced back more than 6,000 years. In
contrast, the major developments in probability
theory that underpin risk assessment were not
developed until the last 500 years. The reason is
simple: the most basic tool to allow that
development was not available previously - it is
the Arabic numbering system that first facilitated
computation and communication. Probability
theory deals with the number space between zero
and one, and Roman numerals - which were the
scale of choice in Europe until about 1500 - have
no zero. Once the Arabic numbering system
took hold and mathematicians began to use it,
new theory was postulated and developed at a
relatively rapid pace.

In 1662, a basic concept for risk assessment was
first published: “Risk should be proportional to
both likelihood and consequence.” This concept
underpins the Risk Assessment Code (RAC) that
is in use today. The present paper examines the
historical precepts more closely and draws
conclusions about where we are today, and
where we could be.
Introduction - Highlights from History
In recent years, excellent histories have been
written about the development of the theories
and mathematics supporting risk analyses (refs.
1, 2, 3). This paper only hits a few of the
highlights.
Figure 1 depicts the major
developments in theory and principles associated
with the assessment of risk. Two timelines are
shown; the upper one spans 8500 years of history
up until 1500 AD, and the lower timeline depicts
the last 500 years.

It is interesting to note that it took about 500
years for the “new” numbering system to become
widely accepted.
This time span seems
disappointingly long in the context of today's
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“Greeks and Talmudic scholars were maddeningly
close to discoveries made by Pascal & Fermat”

1600
• 1619: Thomas Gataker Natural laws define outcome
• 1620: Galileo On Playing
Dice
• 1640 -1650: Pascal & Fermat
•Pascal’s triangle
•Binomial probabilities
•Statistical inference
•Pascal’s wager (1662)
• 1660: John Graunt & William
Petty- sampling for mortality
• 1662: Port-Royal Monastery
Logic - Fear of harm ought to
be proportional to the gravity
of the harm and also
probability of the event
•Hypothesis
• 1693: Edmund Halley Life
Tables

1700

1800

• Use of log scale, scientific
notation
• 1696: Lloyd’s List - Trade
and shipping information
• 1771: Society of Lloyd’s first insurance
• 1713: Jacob Bernoulli
• Law of large numbers
• Jar of pebbles
• Degrees of certainty
• 1731: Daniel Bernoulli St.
Petersburg Papers
• Expected value
• Appetite for risk differs
(e.g. utility & aversion)
• 1733: DeMoivre Doctrine
of Chances - bell shaped
curve, standard deviation
• 1764: Thomas Bayes statistical inference
• “By the late 1660s, Dutch towns were financing
themselves by selling annuities based on sound actuarial
data. By 1700, the English government was financing its
budgeted deficit”
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• 1494: Paccioli
Summa de arithmetic,
geometria et
proportinalità algebra, multiplication
tables
• 1545: Cardano Ars
Magna - algebra
• 1565: Cardano Liber
de Ludo Aleae (book
on games of chance)
•Evidence & reason
•Concept of
probability
•Probabilities for
thrown dice
(published 1663)
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• 1809: Laplace Central Limit
Theorem
• 1830: Judge Samuel Putnam
- Prudent Man Rule “a
trustee---is to observe how
men of prudence conduct
their affairs---considering
probable safety---”
• 1835: Quetelet - average
man concept
• 1848: Gauss - normal curve
• 1874: Frances Galton
• Regression to the mean
• “Quincunx” probability
demonstrator
• 1880: Poincaré - natural
causes of uncertainty

Shift to
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• 1202:
Fibonacci
LiberAbaci
Hindu/Arabic
number system

2000

• 1921: Frank Knight A
Treatise on Probability
• Uncertainty and risk
• 1936: Keynes General
Theory
• Evidence seldom fits
theory
• Means change
• 1926 - 1953: John Von
Newman
• Gaming Theory
• Utility analysis
• 1948: Harry Truman “There
are three kinds of liars:
liars, damn liars, and
statisticians”
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Figure 1 - Quantitative Risk Assessment (QRA) Timeline
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