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Commonly Used Distributions

The following table gives commonly used fam-

ilies of probability models.

Distribution Density

Bern(θ) f(y|θ) = θy(1− θ)1−y

Bin(n, θ) f(y|θ) =
(
n
y

)
θy(1− θ)n−y

Beta(a, b) p(θ) = Γ(a+b)
Γ(a)Γ(b)θ

a−1(1−θ)b−1I(0,1)(θ)

U(0,1) p(θ) = I(0,1)(θ)

Pois(θ) f(y|θ) = θye−y/y!

Exp(θ) f(y|θ) = θe−θyI(0,∞)(y)

Gamma(a, b) p(θ) = [ba/Γ(a)]θa−1e−bθI(0,∞)(θ)

χ2(n) Same as Gamma(n/2,1/2)



Weib(α, θ) f(y|θ) = θαyα−1 exp (−θyα) I(0,∞)(θ)

N(θ,1/τ) f(y|θ, τ) = (1/
√

2πτ) exp
[
−τ(y − θ)2/2

]

t(n, θ, σ) f(y|θ) =
[
1 + (y − θ)2/nσ2

](n+1)/2

× Γ[(n + 1)/2]/Γ(n/2)σ
√

nπ

Cauchy(θ) same as t(1, θ,1)

Dirichlet(a1, a2, a3) p(θ) = Γ(a1+a2+a3)
Γ(a1)Γ(a2)Γ(a3)

× θ
a1−1
1 θ

a2−1
2 (1− θ1 − θ2)

a3−1

× I(0,1)(θ1)I(0,1)(θ2)I(0,1)(1− θ1 − θ2)


