Probability Distributions Cheat Sheet

Type Name Notation Parameters Probability Density Function | Mean Variance
(p.d.£)
Discrete Bernoulli X~ Bern(p) p - probability of success P[X=x]=p*(1-p)"* E[X]=p Var[X]=p(1-p)
Binomial X~Bin(n, - probability of success X n-x E|X|=n Var| X |=np(1—
(n,p) P -p yo plx=x]={"|p*(1- p) [X]=np [X]=np(1-p)
n -number of trials X
Poisson X~Poiss(A) | A -mean P[X:x]:/lxe_l E[X]=A Var[X]= A
x!
Continuous |Normal X~N(u,o’) (- mean 1 ,<x2—g)z E[X|=u Var[X]=0’
o’ - variance f(x):\/ ze
20
Standard Normal | Z~N(0,1) 1 -z E[Z]=0 Var[Z]=1
flz)=——=e *
V27
: ~ _ : _ —AX
Exponential X~exp(A) A - reciprocal of mean f(x)=re E[X] :% Var[X]:%

Results:

1) The Binomial Distribution converges to the Poisson Distribution when n islarge, p issmalland np<10 .Wehave A=np .
2) The Binomial Distribution converges to the Normal Distribution when n islargeand p iscloseto 0.5 .Wehave wu=np and o’=np(1-p) .
3) A Normally Distributed random variable X~N (u, 02) is converted to a Standard Normally Distributed random variable Z~N(0,1) by using the formula:
_X—u
I=—5—

4) Letbe X,,X,,--,X, beindependent, identically distributed random variables with mean u and variance o’ . The Central Limit Theorem states that
2

the distribution of the sample mean is: X= 1 Z X,~N(u, %) given that n is sufficiently large ( n>30 ). If the population size N is finite, we add the
i=1
1 o’(N—n)
finite population correction factor and the distribution of the sample mean is: X=— Z X,~N(u, (N—l))
n i=1 n -
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