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Probability Space and Probability
space ofoutcomes
universe

a particular
outcome

A an event
a collection of
outcomes

A 1
a subset of 1



Probability Space and Probability

P
A A P A o I
an event probability of A

P A 1

O P A 1

size of A
area of A
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A R
P P A o I

In event probability of A

P A.UA VA

P ADRIAN



Probability Space and Probability

P
A A P A o I
an event probability of A

PA PCB

P AUB

P ADB



Probability Space and Probability

Tossing a coin once

1 T H 0 I

W T WE H

A T A H

P A PIA



Probability Space and Probability

Tossing a coin twice

I TT TH HT HH 200,01 10,11

w TT TH HT HH

A TT TH HT

PIETT P 4TH HT



Independence of events

A B 1 are called independent
of each other

if P AAB PIA P B

eg
Throw a coin twice

P 1ˢᵗ T and 2ⁿᵈ H P 1ˢᵗ T P 2 H

IT
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Conditional Probability

P A B P ADB

P B

Probability ofA
given B

extra pieceof
information



Conditional Probability relative
area of

PCA B P ADB A inside B

P B

given Bi

information



Conditional Probability

P A B P AAB

P B

P AAB P B PIA B
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Conditional Probability

Tossing a coin twice

P one H P TA HT

P one H at least one H

P one H A at least one H

P at least one H

23
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Bi disjoint



Bayes Formula 1 Forward

If A B U Ba U Bn

Bi disjoint

P A P A B P B PCA B P B

P A Bn P Bn



Bayes Formula 2 Backend

PCB A P BAA
PCA

PIA B PCB

PIA

PIA B PCB

PIA B P B PIA B P B
BE A B
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Monty Hall Car andGoat
Three closed doors Do you want to

switch

I
I

0
The host
opens an empty
door you choose one

closed door at
random



Monty Hall Car andGoat
don'tswitch

car 1

Host You

y3 car 0

Host You

y3 car 0

you host



Monty Hall Car andGoat
do switch

car 0

Host You

y3 car

Host You

y3 car

you host



King and His Sibling

Suppose the king has one other sibling

P The sibling is a sister



Boy vs Girl

Suppose Mr Smith is seen with a

boy presumably his son in a

supermarket
Suppose you know Mr Smith has

one other child

P the other child is a daughter
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Bertrand's Paradox
circle of
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Bertrand's Paradox
circle of

choose a radial radius 1

direction at 7
random

2

2

P IAB side of an equilateral Δ



Bertrand's Paradox
circle of

choose a radial radius 1

direction at a

random Area

firele
4

P IAB side of an equilateral Δ
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Application and Interpretation of
Bayes Formula

P evidence guilty 1

Vs

P guilty evidence

P G E
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P G E P GRE

P E

P E G PIG

PIE G P G PIE G P G



Application and Interpretation of
Bayes Formula

P guilty evidence

P G E P GRE

P E

p G PIG

PEG P G PELE P G
1 0 0
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P guilty evidence

P G E P GRE

P E

P G

PIG PIE G P G



Application and Interpretation of
Bayes Formula

P guilty evidence

P G E P GRE

P E

P

PIE G P G

T.ro



Application and Interpretation of
Bayes Formula

P guilty evidence

PGD prior

PIE G p
distribution

assumption

eg 156 0 but 0

if P G 0.5 then PCG E I 1



Application and Interpretation of
Bayes Formula

P guilty evidence

PGD prior

PIE G p
distribution

assumption

eg 156 0 but 0

if P G 109 then PCG E 103


