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= Jhe light stines in the darlness, but the dankrness fias not
undewstood it ( John 1:5)
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= With the Greeks there 1s on the whole little speculation
about the natural phenomena of the earth (as opposed to
the heavens) which 1s based on empirical hypotheses. With
the renaissance of human intellect there 1s the beginning of
the empirical tradition, from observation to hypothesis and
back to observation again, which has led to the great
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.‘ o Plerre de Fermat (1601 1665) T
" = Blaise Pascal (1623-1662)

= Rev. Father M. Mersenne’s “Academy”, forerunner
of Royal Society of London (1660) and Academie .
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Pascel’s |etter to Fermat aif July 29%718
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= Gauss: theory of errors and method of least squares
(1795,1809) =

= |aplace: Analytic Theory of Probabilities (1812)
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= Gauss distribution ( “normal” distribution)
= Cauchy distribution (“abnormal’” distribution)
= probability density function, in, standard form,
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= each of “n particles™ contributes “1/n to the whole”, so
that “the middle” plays normal and deciding role. Yet, it
has been observed that “power law” and “heavy tail”
phenomena appear both in earthly and heavenly sciences
and wisdoms. Compare the curves below withithese in
the next slide
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= On the probability of the judgments of course of justice (1837)
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PEISSON ProCESS:: waiting for coming, I'J b Ex BTAE_J*%‘«IHIE AEL i — %ﬁ -l
Let $X$ be the Poisson, process with parameters\lambdas. ke -

I=1,2 \CUOLSH EIE seglience of inter—ariival times, prove that it'is il
WitnFSEXp(\lamibda)s as g:ommon distribution. Derive: the distribution of
the total Waltlng time until $n-$th event, i.e. $S_n=T 1+\cdots+T_n$.
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Brownian: Moetion and Wlener Process
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" KN.ﬁ_o'mogorov ((1903-1987) S —

= Foundation of Probability Theory (1933)

= The sample space (2, is a nonempty set whose elements are known as
outcomes or states of nature and are often given the symbol . The set
of all the possible outcomes of an experiment is known as the sample
space of the experiment. -

= The probability measure P is a function from the sigma-algebra of
events to the real numbers that assigns to each event a probability
between 0 and 1. It must satisfy the probability axioms

ariable X‘is'a measurable mapping froem . in Q. teX(w “ﬂ -"‘
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http://en.wikipedia.org/wiki/Set
http://en.wikipedia.org/wiki/Probability_axioms
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— Internatlona‘ITlongress of MathematlcnanS '

= Madrid, Spain, 2006. Fields Medal Is offered
to those mathematicians under 40.

= \Wendelin Werner is offered for his works
based on Stochastic Loewner Evolutions. .
L EPAdditionally, Kiyosi Ito_is 6 thefirstes
"NIS ' WOrks on Stochastic

Analysis.
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= This problem was originally posed by
Joseph Bertrand In his work, Calculfdes
probablilites (1888). Bertrand gave three

guments,.all apparently.valid, yi‘yleldmg
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=k I = J[El Rlchard ven Mlses Probablllty, Statistics
~and Trruthy Lecture One ( 1950, p. 9)

= \WWe do not deal with the problem of the historical
accuracy of Biblical narratives... Similarly we do
not concern ourselves with any of these problems
of the moral sciences .... The unlimited extension
of the validity of the exact Sciences was a
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= [ -df1 Richard von Mises: Probability,

~ Statistics and Truth, Lecture One ( 1950, p 17)

= Similarly, the insurance mathematicians (working
for some insurance company)... use a figure such -
as the above 0.011 (company’s death probability
of a registered person with,age 40 dies at 41)...

[Siutter nonsense to say, for instance, Ula.L.M%_

oW aged 20 asithe: mhmll of dying inr
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. = IE‘FJFHFJ-@E Monty Hall Problem
= 0—1 & ( Kolmogorov, Hewitt-Savage )
= Decision Tree, Oor 1 ?

= Philosophy of Probability
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1998) Tihe socio-economic dynamics of
speculative markets, p144.

= |t has been highly debated, whether the apparent
deviation of the (highly complicated) data from a
random walk Is due to stochastic.or deterministic
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= I3 Doctrine of Chances (1st ed 1718, 2nd ed 1738, 3rd

orence nghtlngale) David £% (R
I‘} - : = lﬁﬁ%ﬂ%ﬁ%imﬁj ( F.N. David: Games ods, and
gambling, a history of probability and statistical |deas
1962, republished by Dover 1998)
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