
DISCRETE DISTRIBUTIONS

Y PARAMETERS p(y) F (y) E [Y ] V [Y ] m(t)

Bernoulli(p) {0, 1} p ∈ (0, 1) py(1− p)1−y p p(1− p) 1− p+ pet

Binomial(n, p) {0, 1, ..., n} n ∈ Z+, p ∈ (0, 1)

(
n

y

)
py(1− p)n−y np np(1− p) (1− p+ pet)

n

Poisson(λ) {0, 1, 2, ...} λ ∈ R+ e−λλy

y!
λ λ exp {λ (et − 1)}

Geometric(p) {1, 2, ...} p ∈ (0, 1) (1− p)y−1p 1− (1− p)y
1

p

(1− p)

p2
pet

1− et(1− p)

NegBinomial(r, p) {r, r + 1, ...} r ∈ Z+, p ∈ (0, 1)

(
y − 1

r − 1

)
pr(1− p)y−r r

p

r(1− p)

p2

(
pet

1− et(1− p)

)r

or {0, 1, 2, ...} r ∈ Z+, p ∈ (0, 1)

(
r + y − 1

r − 1

)
pr(1− p)y

r(1− p)

p

r(1− p)

p2

(
p

1− et(1− p)

)r

Hypergeom(N, r, n)
{max{0, n−N + r}, . . .

. . . ,min{n, r}}
N ≥ r, n

(
r

y

)(
N − r

n− y

)
(
N

n

) n
( r

N

)
n
( r

N

)(
1− r

N

)(
N − n

N − 1

)

or

(
n

y

)(
N − n

r − y

)
(
N

r

)



CONTINUOUS DISTRIBUTIONS

Y PARAMETERS f(y) F (y) E [Y ] V [Y ] m(t)

Uniform(θ1, θ2) (θ1, θ2) θ1 < θ2 ∈ R
1

θ2 − θ1

y − θ1
θ2 − θ1

(θ1 + θ2)

2

(θ2 − θ1)
2

12

eθ2t − eθ1t

t (θ2 − θ1)

(standard model θ1 = 0, θ2 = 1)

Exponential(β) R+ β ∈ R+ 1

β
e−y/β 1− e−y/β β β2

(
1

1− βt

)
(standard model β = 1)

Gamma(α, β) R+ α, β ∈ R+ 1

βαΓ(α)
yα−1e−y/β αβ αβ2

(
1

1− βt

)α

(standard model β = 1) where Γ(α) =

∫ ∞

0

yα−1e−y dy

Normal(µ, σ2) R µ ∈ R, σ ∈ R+ 1√
2πσ2

exp

{
− (y − µ)2

2σ2

}
µ σ2 exp

{
µt+

σ2t2

2

}
(standard model µ = 0, σ = 1)

Beta(α, β) (0, 1) α, β ∈ R+ Γ(α+ β)

Γ(α)Γ(β)
yα−1(1− y)β−1 α

α+ β

αβ

(α+ β)2(α+ β + 1)

Weibull(α, β) R+ α, β ∈ R+ αβyα−1e−βyα

1− e−βyα Γ (1 + 1/α)

β1/α

Γ (1 + 2/α)− Γ (1 + 1/α)
2

β2/α

(standard model β = 1)

Student(ν) R ν ∈ R+ Γ ((ν + 1)/2)

Γ (ν/2)
√
πν {1 + y2/ν}(ν+1)/2

0 (if ν > 1)
ν

ν − 2
(if ν > 2)

Pareto(θ, α) R+ θ, α ∈ R+ αθα

(θ + y)
α+1 1−

(
θ

θ + y

)α
θ

α− 1
(if α > 1)

αθ2

(α− 1)(α− 2)
(if α > 2)

For linear transformation X = µ+ σY

fX(x) = fY

(
x− µ

σ

)
1

σ
FX(x) = FY

(
x− µ

σ

)
mX(t) = eµtmY (σt) E[X] = µ+σE[Y ] V[X] = σ2

V[Y ]


