Probability Formulae

Partition (Complete system of events) {A1, A, ...} is a partition of Q if

A;NAj=0 (i#j) and [JAi=9.

i
Conditioning Suppose that {A;, Az, ...} is a partition of Q and B is an arbitrary event. Then

ZIP’ P(B|4;).

Bayes’ Rule Suppose that {41, Ag, ...} is a partition of Q and B is an arbitrary event. Then

P(Ay)P(B|Ag)

PAsB) = S B BBIA)

Tower rule (Multiplication rule) Suppose that A;, As, ..., A, are arbitrary events. Then

P(A1 N Ay NN An) = P(A1) P(As]A) P(A3] Ay N As) - P(Ap] Ay O -0 Ap_y).

Discrete distributions (pmf: probability mass function, ¢ = 1 — p)

Name pmf expectation | variance
Binomial ( ) Eqn=F =0,1,...n) np npq
Poisson %e A (k: = 0,1,2,...) A A
Geometric @ p (k=1,2,...) % o=

Continuous distributions (pdf: probability density function, cdf: cumulative distribution function)

Name pdf cdf expectation | variance
2
Uniform = (a<z<b) | =2 (a<z<b) ath %
Exponential | Ae ™% (z>0) | 1—e ™ (z>0) % =
(@—pm)?
Normal 0\}%6 207 d(=E) ] o?
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