
Distributions

If 𝑋 ∼ Binom(𝑛, 𝜃), then

𝑝𝑋(𝑥; 𝑛, 𝜃) = (𝑛𝑥)𝜃𝑥(1 − 𝜃)𝑛−𝑥𝐼{0,1,…,𝑛}(𝑥) where 𝜃 ∈ (0, 1), 𝑛 ∈ {1, 2, ...}
If 𝑋 ∼ Poiss(𝜆), then

𝑝𝑋(𝑥; 𝜆) = 𝜆𝑥𝑥! 𝑒−𝜆𝐼{0,1,2,… }(𝑥) where 𝜆 > 0
If 𝑋 ∼ Geom(𝜃), then 𝑝𝑋(𝑥; 𝜃) = (1 − 𝜃)𝑥𝜃𝐼{0,1,2,… }(𝑥) where 𝜃 ∈ (0, 1)
If 𝑋 ∼ NegBinom(𝑟, 𝜃), then𝑝𝑋(𝑥; 𝜃, 𝑟) = (𝑟 − 1 + 𝑥𝑥 )𝜃𝑟(1 − 𝜃)𝑥𝐼{0,1,2,… }(𝑥) where 𝜃 ∈ (0, 1), 𝑟 ∈ {1, 2, ...}
If 𝑋 ∼ HyperGeom(𝑁, 𝐾, 𝑛), then

𝑝𝑋(𝑥; 𝑁, 𝐾, 𝑛) = (𝐾𝑥 )(𝑁−𝐾𝑛−𝑥 )(𝑁𝑛) 𝐼[max(0,𝑛+𝐾−𝑁),𝑚𝑖𝑛(𝑛,𝐾)](𝑥)
where 𝑁 ∈ {0, 1, 2, ...}, 𝐾 ∈ {0, 1, 2, ..., 𝑁}, 𝑏 ∈ {0, 1, 2, ..., 𝑁}

If 𝑋 ∼ Unif(𝐿, 𝑅), then 𝑓𝑋(𝑥; 𝐿, 𝑅) = 1𝑅 − 𝐿𝐼[𝐿,𝑅](𝑥) where 𝐿 < 𝑅 ∈ ℝ
If 𝑋 ∼ Exp(𝜆), then 𝑓𝑋(𝑥; 𝜆) = 𝜆𝑒−𝜆𝑥𝐼[0,∞)(𝑥) where 𝜆 > 0
If 𝑋 ∼ Gam(𝛼, 𝜆), then𝑓𝑍(𝑧; 𝛼, 𝜆) = 𝜆𝛼Γ(𝛼)𝑧𝛼−1𝑒−𝜆𝑧𝐼[0,∞)(𝑧) where 𝛼, 𝜆 > 0
If 𝑋 ∼ 𝒩(𝜇, 𝜎), then𝑓𝑍(𝑧; 𝜇, 𝜎2) = 1√2𝜋𝜎2 exp {−(𝑧 − 𝜇)22𝜎2 } where 𝜇 ∈ ℝ, 𝜎 > 0


