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«
S'=Y X,;: Sum of « i.i.d. Exponential random variables
Poisson Process:

events occur randomly over time at average rate 4

Continuous-time /—\

Erlang Distribution Erlang(a, 4):
waiting time until a-th event
(Gamma Distribution Gamma(a, 1) with a € N)

i=1
follows an Erlang distribution Erlang(a, 4).

Poisson Distribution Pois(y) with u = Ar: Exponential Distribution Exp(A):
# of events in time interval ¢ waiting time until first event

n—oco,p—0

u=np
.
. d S =Y X;: Sum of ri.i.d. Geometric random variables
Bernoulli Process: = i K .
independent Bernoulli trials with success probability p follows a Negative Binomial distribution NB(r. p).
Discrete-time; With replacement /\
. e . Geometric Distribution Geom(p): Negative Binomial Distribution NB(r, p):
N o | n— oo Binomial Distribution Bin(n, p): . 5 . () & P . 2 G
Normal Distribution 4/ (u,6%) |« = P waiting time (in # of trials) waiting time (in # of trials)
= ‘= - n . .
p=npo”=np(l=p) until first success until r-th success
r=1
# of categories: 2 - k # of categories: 2 - k
Categorical \9
Y Y

Negative Multinomial Distribution NegMult(r; p,. ..., p,):
counts in k categories until r-th occurrence
of a designated stop category

Multinomial Distribution Mult(s; p,, ..., p):
counts in k categories over n trials

w/ replacement — w/o replacement w/ replacement — w/o replacement

Without replacement
(in a population of size N containing K successes)

Hypergeometric Distribution Hypergeom(N, K, n): Negative Hypergeometric Distribution NegHypergeom(N, K, r):
# of successes in n draws (w/o replacement) # of draws until r-th success (w/o replacement)

« ABernoulli process can be viewed as a discrete-time approximation to a Poisson process. Time is divided into equal-
length intervals At, each treated as a Bernoulli trial, where the occurrence of an event corresponds to a success. In
each interval, an event occurs with probability p = AA7, where A is the event rate. Because each interval is modeled
as a Bernoulli trial, at most one event can occur in each interval.

+ A Poisson process can be viewed as the continuous-time limit of a Bernoulli process. As the interval length A7 — 0
while the event probability is scaled as p = AAt, the Bernoulli process converges to a Poisson process with rate A.



