
Distribution Uniform Normal Lognormal Pareto Loglogistic Pareto (1p) Gamma Exponential Weibull
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h(x) = f(x)
S(x) = f(x)
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α−k k < α θk(α+ k − 1) · · ·α θkk! k ∈ N (2) θkΓ(1 + k
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E[(X − µ)3] = µ3 0 0
E[(X − µ)4] = µ4

CoV: σµ
1
6

σ
µ

√
eσ2 − 1

√
αθ2
αθ = α−1/2 θ

θ = 1
Skewness: γ1 = µ3

σ3 0 0
Kurtosis: γ2 = µ4

σ4 3

Mode µ eµ−σ
2

0 θ
(
γ−1
γ+1

)1/γ
θ θ(α− 1) α > 1 else 0 0 θ

(
τ−1
τ

)1/τ

Median 0 eµ θ(2)1/α −θ ln 1
2 = θ ln 2

F−1(u) u = U(0, 1) u(b− a) + a µ+ Φ−1(u)σ eµ+Φ−1(u)σ θ((1− u)−
1
α − 1) θ

(
u

1−u

)1/γ
θ(1− u)−1/α −θ ln(1− u)

ekx(d) =

∫∞
d

(x−d)kf(x)dx

1−F (d)
w−d

2
d+θ
α−1 θ (memoryless)

MGF: Mx(t) = E[etX ] ebt−eat
(b−a)t eµt+

σ2t2
2 No MGF

(
1

1−θt

)α
t < 1

θ
1

1−θt

PGF: Px(z) = E[zx]
VaRp µ+ σΦ−1(p) θ((1− p)−1/α − 1) θ(p−1 − 1)−1/γ −θ ln(1− p)

TVaRp = VaRp + e(VaRp) µ+ σ
φ(Φ−1(p))

1−p VaRp + θ(1−p)−1/α
α−1 −θ ln(1− p) + θ

Limited e.v. E[X ∧ x] eµ+σ2/2 θ
α−1

(
1 −
(

θ
x+θ

)α−1) (4) θ(1− e−x/θ)

E[(X ∧ x)k] (1) (3)

Notes z = lnx−µ
σ L: α > 1, R: α < 1 Gamma α = 1 L: τ > 1, R: τ < 1

Parameter role Is scale distrib µ: location (no scale) α: shape θ: shape µ: shape

no scale param. θ: shape

R sim. function runif(n,a,b) rnorm(n,µ,σ) rlnorm(n,µ,σ) rpareto(n,α,θ) rllogis(n,γ,θ) rpareto1(n,α,θ) rgamma(n„) rweibull(n,α,θ) rexp(n,θ)

Distribution Poisson Binomial Neg. bionomial Geometric
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p0 e−λ (1− q)m (1 + β)−r = ( 1
1+β )r (1 + β)−1 = 1

1+β

pk = (a+ b
k )pk−1

e−λλk
k!

(
m
k

)
qk(1− q)m−k

(
k+r−1
k

)
( 1

1+β )r( β
1+β )k ( 1

1+β )( β
1+β )k

a 0 − q
1−q < 0 β

1+β > 0 β
1+β

b λ (m+ 1) q
1−q (r − 1) β

1+β 0 (memoryless)

E[N] λ mq rβ β

Var[N] λ mq(1− q) rβ(1 + β) β(1 + β)
PX(z) = MX(ln z) eλ(z−1) (1 + q(z − 1))m (1− β(z − 1))−r (1− β(z − 1))−1

MX(t) = PX(et) exp(λ(et − 1))
Note 0 < q < 1, m ∈ N r > 0 β > 0 NegBin r = 1

R sim. function rpois(n,λ) rbinom(n,m,q) rnbinom(n,r, 1
1+β ) rgeom(n, 1

1+β )

(1) ekµ+k2σ2/2Φ
(

ln x−µ−kσ2
θ

)
+ xk(1 − F (x)) (2) Special case for k > -1 (3) See Table. (4) Special case for α = 1

Γ(α; x) =
1

Γ(α)

∫ x

0

t
α−1

e
−t
dt α > 0, x > 0 with Γ(α) =

∫ ∞
0

t
α−1

e
−t
dt

Γ(α) = (α− 1)Γ(α− 1) Γ(n) = (n− 1)! for n ∈ N(
x
k

)
= x(x−1)···(x−k+1)

k! k ∈ N, x ∈ R
(
x
k

)
= Γ(x+1)

Γ(k+1)Γ(x−k+1) = x!
k!(x−k)! k, x ∈ N

The kth central moment E[(x− µ)k] = µk • Variance: µ2 = σ2 • Standard deviation: √µ2 = σ

• Coefficient of variation: σ/µ • Skewness: γ1 = µ3/σ
3 • Kurtosis: γ2 = µ4/σ

4

E[X] = µ E[X2] = µ′2 E(X3) = µ′3, E(X4) = µ′4, E[(X − µ)2] = µ2 = σ2 = µ′2 − µ
2

E[(X − µ)3] = µ3 = µ′3 − 3µµ′2 + 2µ3 E[(X − µ)4] = µ4 = µ′4 − 4µµ′3 + 6µ2µ′2 − 3µ4

Paralogistic
(α = γ, τ = 1)

Burr
(τ = 1)

Loglogistic
(α = τ = 1)

Transformed Beta
(α, θ, γ, τ)

Generalized Pareto
(γ = 1)

Pareto
(γ = τ = 1)

Inverse Paralogistic
(α = 1, γ = τ)

Inverse Burr
(α = 1)

Inverse Pareto
(α = γ = 1)

?

?

��) PPq6
?

6
?PPq PPq

Transformed gamma
(α, θ, τ)

Gamma
(τ = 1)

Weibull
(α = 1)

Exponential
(α = τ = 1)

Inverse transformed gamma
(α, θ, τ)

Inv. gamma
(τ = 1)

Inv. Weibull
(α = 1)

Inv exponential
(α = τ = 1)

? ?

? ?

? ?

? ?
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