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Common Distributions

Discrete Distributions
Binomial

p(k) =
(

n
k

)
pk(1 − p)n−k, k = 0, 1, . . . , n

E(X) = np

Var(X) = np(1 − p)

M(t) = (1 − p + pet)n

Geometric

p(k) = p(1 − p)k−1, k = 1, . . .

E(X) = 1
p

Var(X) = 1 − p
p2

M(t) = etp
1 − (1 − p)et

Negative Binomial

p(k) =
(

k − 1
r − 1

)
pr (1 − p)k−r , k = r, r + 1, . . .

E(X) = r
p

Var(X) = r(1 − p)

p2

M(t) =
(

et p
1 − (1 − p)et

)r
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Poisson

p(k) = λke−λ

k!
, k = 0, 1, . . .

E(X) = λ

Var(X) = λ

M(t) = eλ(et −1)

Continuous Distributions
Normal

f (x) = 1

σ
√

2π
e− 1

2σ2 (x−µ)2
, −∞ < x < ∞

E(X) = µ

Var(X) = σ 2

M(t) = eµt eσ 2t2/2

Gamma

f (x) = λα

%(α)
xα−1e−λx , x ≥ 0

E(X) = α

λ

Var(X) = α

λ2

M(t) =
(

λ

λ − t

)α

, t < λ

Exponential (Special Case of Gamma with α = 1)

Chi-Square with n Degrees of Freedom (Special Case of Gamma with α = n/2,

λ = 1
2 )

Uniform

f (x) = 1, 0 ≤ x ≤ 1

E(X) = 1
2

Var(X) = 1
12

M(t) = et − 1
t
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Beta

f (x) = %(a + b)

%(a)%(b)
xa−1(1 − x)b−1, 0 ≤ x ≤ 1

E(X) = a
a + b

Var(X) = ab
(a + b)2(a + b + 1)

M(t) is not useful.


