
Distribution p.m.f. or p.d.f. E(X) Var(X) m. g. f.

Uniform 1/n (n+ 1)/2 (n2 − 1)/12
et(1− etn)

N(1− et)
n ∈ {1, 2, . . . } x ∈ {1, 2, . . . , n}

Hypergeometric

(
r
x

)(
N−r
n−x

)(
N
n

) nr

N

nr(N − r)(N − n)

N2(N − 1)

N ∈ {0, 1, 2, . . . } max(0, n−N + r) ≤ x ≤ min(r,n)

r ∈ {0, 1, . . . , N}
n ∈ {0, 1, . . . , N}

Binomial
(
n
x

)
px(1− p)n−x np np(1− p) (1− p+ pet)n

0 < p < 1 x ∈ {0, . . . , n}

Geometric p(1− p)x−1 1/p (1− p)/p2 pet

1− (1− p)et
0 < p < 1 x ∈ {1, . . . , n}

Negative Binomial
(
x−1
r−1
)
pr(1− p)x−r r/p rp/(1− p)2

(
etp

1− (1− p)et

)r
0 < p < 1 x ∈ {r, r + 1, . . . }
r ∈ {1, 2, . . . }

Poisson
λxe−λ

x!
λ λ eλ(e

t−1)

λ > 0 x ∈ {0, 1, 2, . . . }

Exponential λe−λx λ−1 λ−2
λ

λ− t
for t < λ

λ > 0 x > 0

Gamma
λαxα−1

Γ(α)
e−λx α/λ α/λ2

(
λ

λ− t

)α
α > 0, λ > 0 x > 0

Γ(α) =
∫∞
0
xα−1e−xdx

Normal
1√
2πσ

e

−(x− µ)2

2σ2 µ σ2 e(σ
2t2)/2+µt

−∞µ <∞, σ2 > 0 x > 0

Uniform
1

b− a
1/2 ∗ (a+ b) 1/12 ∗ (b− a)2

etb − eta

t(b− a)

a < b a < x < b


