« Elementary Event @; (lementarereignis) : A single outcome of the experiment

- « Sample Space £ (rgebnismence) : The set of all possible outcomes Q = {w;, @, ... }
N .. « Elementary Probability Pr[@;] (slementarwahrcheiniichier : Probability of an elementary
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o Event E (ereignis ) : A subset of the sample space (E C Q)
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A: " Qutcome is euen "

B: " Ouwlcone is odd "

C: " Ouwtcome 73 =0
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Probability Theory . o )
Conditional Probability the probability that event A will occur if we Bedlngte ‘Wahrscheinlichkeiten

already know that event B has occurred [ ] [ ] piianiEd
e Definition: Ist Pr[B] > 0, so ist Pr[A|B] := —L";’}'B' . P\
. RACB] - R(A] - PLBI

N A,] >0, so ist

« conditional probability :
« Let A and B be arbitrary events with Pr[B] > 0. The conditional - .
o Multiplikationssatz: Ist Pr[A; n...

probability Pr[A | B] of A given B is
-Pr{A,|A; N

PrAIB] = PrlAnB] Pr[A; N---NA,] = Pr[A;] - Pr[A|Ay] - Pr[A3|A; N Ay] - .
= pma] + CB
e Satz von der totalen Wahrscheinlichkeit: MA] ﬁCA 18 ] .H'EB:‘ Pf[R‘B:l :l

Ist Q= Ay W--- WA, mit Pr[A;],...,Pr[4,] > 0, so gilt Pr[B] = Y, Pr[B|A;] - Pr[A

Pr[AnB] = Pr[A|B] - Pr(B]
e Satz von Bayes:

PrlAn B = PrB|A] - PriA]
Ist BC Ay .- WA, mit Pr[4,],...,Pr[A,],Pr[B] > 0, so gilt
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Probability Theory Bedingte Wahrscheinlichkeiten
Conditional Probability the probability that event A will occur if we 5
already know that event B has occurred
+ conditional probability :
« Let A and B be arbitrary events with Pr[B] > 0. The conditional
probability Pr{A | B] of A given B is

Pr[An|AiN---NAay

NA,> S0 ist
irscheinlichkeit:
) A >0, 50 gilt Pr[B) = Y0, Pr(B|A] -PAAL, 7 )
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N e Satz von Bayes:
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Let's look at a practical example. Imagine a fellow student of yours is stopped by the police
after a night out and has to take a breathalyzer test. The test detects alcohol consumption in
99.9% of cases. &

&
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The test detects alcohol consumption in 99.9% of cases.

However, it also produces a positive result in 3% of cases, even though the person be%
tested hasn't consumed any alcohol.

We also know that 5% of the people tested have actually consumed alcohol:

The test is positive for your fellow stude at is the probability that they have actually

consumed alcohol?
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Pf[ + l&\co‘r\o\’l = 83'3/100

PrC + lnoaledho D = 3/100 /
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