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Table 1. Discrete distributions

Distribution Index Probability Expected
name no. Range mass function value Variance

Bernoulli (p) R1C3 x = 0, 1 px(1 − p)1−x p p(1 − p)
Binomial (n, p) R2C3 x = 0, 1, . . . , n Cn

xpx(1 − p)n−x np np(1 − p)
Discrete R1C5 x = x1, x2, . . . , xn 1/n

∑n
i=1 xi/n

∑n
i=1 x2

i /n−(
∑n

i=1 xi/n)2

Uniform (x1, . . . , xn)
Equal-Spaced R2C5 x = a, a + c, 1/n (a + b)/2 c2(n2 − 1)/12

Uniform (a, b, c) a + 2c, . . . , b where n = 1 + b−a
c

Geometric (trials) (p) R2C1 x = 1, 2, . . . p(1 − p)x−1 1/p (1 − p)/p2

Hyper-Geometric (N, K, n) R1C2 x = max{n − N + K, 0},
. . . , min{K, n}

CK
x CN−K

n−x /CN
n np np(1 − p)( N−n

N−1 )
where p = K/N

Negative Binomial (k, p) R2C2 x = k, k + 1, . . . Cx−1
k−1 pk(1 − p)x−k k/p k(1 − p)/p2

Negative R1C1 x = k, . . . ,
CK

k−1CN−K
x−k

CN
x−1

K−k+1
N−x+1

k(N+1)
K+1

k(N+1)(N−K)
(K+1)2(K+2) (K + 1 − k)

Hyper-Geometric (N, K, k) N − K + k
Poisson (µ) R2C4 x = 0, 1, 2, . . . µx exp(−µ)/x! µ µ

Polya (n, p, β) R1C4 x = 0, 1, 2, . . . , n Cn
x
∏x−1

j=0 (p + jβ)
·
∏n−x−1

k=0 (1 − p + kβ)
· [

∏n−1
i=0 (1 + iβ)]−1

np np(1−p)(1+nβ)
1+β

Note: Cn
m = n!/[m!(n − m)!].

Fig. 2. Relationships among 25 distributions.

D
o
w
n
l
o
a
d
e
d
 
B
y
:
 
[
C
D
L
 
J
o
u
r
n
a
l
s
 
A
c
c
o
u
n
t
]
 
A
t
:
 
2
1
:
2
6
 
2
9
 
O
c
t
o
b
e
r
 
2
0
0
8


