Summary of key distributions and their relationships

Bernoulli Trial
2 outcomes: success/failure
P(success)=p

.

Hypergeometric
# successesin a sample of sizen
from apop. with M succ and N-M failures

Negative Binomial
# failures until r-th success

Geometric Binomial
# trials until first success # of successesinn trials
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Normal
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Approximate

Binomial by Poisson with paramter At = np
if n>100, np<20, p<0.01

Binomial by Normal with z = np, 2= np(1- p)
if np=10, n(L- p)=10

Poisson by Normal with u = At, 52 = At

if At =20

Remember that Exponential and Geometric
are memoryless
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Poisson
# of eventsin time t with rate A

P(NE) = k)= L‘)Le%
Var (N(t)) = At

k=01,...

Time between Poisson
events is Exponential

Continuous Uniform from a and b
1
f(x)= b-a as<x<b
0 elsewhere
0 x<a
F(x)= X“8  a<xsb
b-a
1 x>b
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Cumulative Erlang-k4 is
1 minus P(k-1 or fewer
Poisson events)
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Exponential
Time between successive Poisson events
ft)=ae M t=0
F)=1-¢™ t=0
21 _1
E(T) = Var(T)—?

Sum of kiid Exponential
times is Erlang-4

Erlang -k
Sum of ki.i.d. exponential R.V.
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Discrete Uniform
N equally likely events between1and N
P(X =n)= n=1..,N
P(X <n)=

N+1
E(x)= 2 o 12
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