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Regel van Bayes

® q posteriori kans-verhouding is gelijk aan
a priori kans-verhouding maal Bayes factor
(aka likelihood ratio)

® Voorbeeld, drie-deuren probleem
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Driedeuren probleem

® Speler kiest deur |
® Spelleider laat geit zien achter deur 3

® Speler mag keuze heroverwegen: moet hij
wisselen (deur 2?)



Driedeuren probleem

Hi:auto achter deur |

H: auto achter deur 2

E: geit achter deur 3

P(H):P(H2) = I:1 a priori gelijke kansen (?)
P(E|Hi)=1/2 keus uit 2 deuren - gelijke kansen (?)
P(E| H2) = 1| spelleider had geen keus

P(E| Hi):P(E|H2) = 1/2:1 = |:2 evidentiele waarde

P(Hi | E) :P(H2 | E) = I:2 a posteriori kansen: wisselen!



Simpson’s Paradox

causaliteit versus correlatie

® |n probability and statistics, Simpson's paradox (or
the Yule—-Simpson effect) is a paradox in which a
correlation present in different groups is reversed
when the groups are combined. This result is often
encountered in social-science and medical-science
statistics, and it occurs when frequency data are
hastily given causal interpretations. Simpson's
Paradox disappears when causal relations are
brought into consideration (see Implications to
decision making).

Simpson (1951), ..., Pearson (1899), Yule (1903)
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Simpson’s Paradox

Berkeley gender bias case [edit]

One of the best known real life examples of Simpson's paradox occurred when the University of California, Berkeley was
sued for bias against women who had applied for admission to graduate schools there. The admission figures for the fall of
1973 showed that men applying were more likely than women to be admitted, and the difference was so large that it was
unlikely to be due to chance.[BI14]

Applicants Admitted
Men 8442 44%
Women 4321 35%

However when examining the individual departments, it was found that no department was significantly biased against
women. In fact, most departments had a "small but statistically significant bias in favor of women."['4] The data from the six
largest departments is listed below.

Department Men Women
Applicants Admitted Applicants Admitted
A 825 62% 108 82%
B 560 63% 25 68%
X C 325 37% 593 34%
D 417 33% 375 35%
E 191 28% 393 24%
F 272 6% 341 7%

The research paper by Bickel, et al.l'4] concluded that women tended to apply to competitive departments with low rates of
admission even among qualified applicants (such as in the English Department), whereas men tended to apply to less-
competitive departments with high rates of admission among the qualified applicants (such as in engineering and
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Applicants Admitted
Men 8442 44%
Women 4321 35%
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Student admissions at UC Berkeley

Department A Department B Department C
Admitted Rejected Admitted Rejected
i.-
)
w
!
N | —
Admit Admit
L

Department D Department E Department F

Admilted

Admitted Rejected
| |-
=
=
£

Admit



Simpson’s Paradox

causaliteit versus correlatie

e As to why and how a story, not data, should dictate
choices, the answer is that it is the story which
encodes the causal relationships among the
variables. Once we extract these relationships and
represent them in a graph called a causal Bayesian
network we can test algorithmically whether a given
partition, representing confounding variables, gives
the correct answer. The test, called "back-door,"
requires that we check whether the nodes
corresponding to the confounding variables intercept
certain paths in the graph. This reduces Simpson's
Paradox to an exercise in graph theory.

cf. Judea Pearl:“Causality”
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Bayes’ nets

® Voorbeeld: genetic counselling

® Software: GeNle
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