
Distribution f(x | θ) x ∈ X θ ∈ Θ

Bernoulli(θ) θx(1− θ)1−x x = 0, 1 0 < θ < 1

(Discrete) Uniform(k)
1

k
x = 1, 2, . . . , k

Binomial(n, θ)

(
n

x

)

θx(1− θ)n−x x = 0, 1, . . . , n 0 < θ < 1

Poisson(λ)
λx e−λ

x!
x = 0, 1, 2, . . . λ > 0

Geometric(θ) (1− θ)x−1θ x = 1, 2, . . . 0 < θ < 1

NegativeBinomial(n, θ)

(
x+ n− 1
n− 1

)

(1− θ)xθn x = 0, 1, 2, . . . 0 < θ < 1, n = 1, 2, . . .

Uniform(α, β)
1

β − α
α < x < β α < β

Exponential(λ) λ exp(−λx) x > 0 λ > 0

Gamma(ν, λ)
1

Γ(ν)
λ(λx)ν−1 exp(−λx) x > 0 λ > 0, ν > 0

Cauchy(α, β)
1

πβ {1 +
(
x−α
β

)2}
−∞ < x <∞ β > 0

N(μ, σ2)
1

√
2πσ2

exp

{

−
1

2

(
x− μ
σ

)2}

−∞ < x <∞ σ2 > 0

Beta(α, β)
1

B(α, β)
xα−1(1− x)β−1 0 < x < 1 α > 0, β > 0

Weibull(α, β) βαxα−1 exp(−βxα) x > 0 α > 0, β > 0

χ2k
1

2k/2Γ(k/2)
x(k/2)−1 exp(−12x) x > 0 k = 1, 2, . . .

tm
Γ((m+ 1)/2)

Γ(m/2)
√
πm

(
1 +
x2

m

)−(m+1)/2 −∞ < x <∞ m = 1, 2, . . .

Pareto(θ)
θ

xθ+1
x > 1 θ > 0
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Distribution E(X) var (X) GX(z) or MX(t)

Bernoulli(θ) θ θ(1− θ) 1− θ + θz

(Discrete) Uniform(k) (k + 1)/2 (k2 − 1)/12 z(1− zk)/{k(1− z)}

Binomial(n, θ) nθ nθ(1− θ) (1− θ + θz)n

Poisson(λ) λ λ exp{−λ(1− z)}

Geometric(θ)
1

θ

1− θ
θ2

θz

1− z(1− θ)

NegativeBinomial(n, θ)
n(1− θ)
θ

n(1− θ)
θ2

(
θz

1− z(1− θ)

)n

Uniform(α, β) 1
2(α+ β)

1
12(β − α)

2 (eβt − eαt)/{(β − α)t}

Exponential(λ) 1/λ 1/λ2 λ/(λ− t)

Gamma(ν, λ) ν/λ ν/λ2 {λ/(λ− t)}ν

Cauchy none none none

N(μ, σ2) μ σ2 exp(μt+ 12σ
2t2)

Beta(α, β)
α

α+ β

αβ

(α+ β)2(α+ β + 1)
1F1(α;β; t)

Weibull(α, β) β−1/αΓ

(

1 +
1

α

)

β−2/α
{

Γ

(

1 +
2

α

)

−

[

Γ

(

1 +
1

α

)]2}

none

χ2k k 2k (1− 2t)−k/2

tm 0
m

m− 2
none

Pareto(θ)
θ

θ − 1
θ

(θ − 1)2(θ − 2)
none
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