
Mathematische Statistik
Gebräuchliche Verteilungen

Diskrete Verteilungen:

• Bernoulli(p)
P (X = x|p) = px(1− p)1−x; x = 0, 1; 0 ≤ p ≤ 1
E(X) = p, var(X) = p(1− p)
MX(t) = (1− p) + pet

• Binomial(n, p)
P (X = x|n, p) =

(
n
x

)
px(1− p)n−x; x = 0, 1, . . . , n; 0 ≤ p ≤ 1

E(X) = np, var(X) = np(1− p)
MX(t) = [(1− p) + pet]n

• Discrete Uniform(N)
P (X = x|N) = 1/N ; x = 1, 2, . . . , N ; N = 1, 2, . . .
E(X) = (N + 1)/2, var(X) = (N + 1)(N − 1)/12
MX(t) = 1/N

∑N
i=1 eit

• Geometric(p)
P (X = x|p) = p(1− p)x−1; x = 1, 2, . . . ; 0 ≤ p ≤ 1
E(X) = 1/p, var(X) = (1− p)/p2

MX(t) = pet/[1− (1− p)et]; t < − log(1− p)

• Hypergeometric(N,M,K)
P (X = x|N, M, K) =

(
M
x

)(
N−M
K−x

)/(
N
K

)
; x = 0, 1, . . . , K; M − (N −K) ≤ x ≤ M ;

N, M, K ≥ 0
E(X) = KM/N, var(X) = KM/N · (N −M)(N −K)/[N(N − 1)]

• Negative-Binomial(r, p)
P (X = x|r, p) =

(
r+x−1

x

)
pr(1− p)x; x = 0, 1, . . . ; 0 ≤ p ≤ 1

E(X) = r(1− p)/p, var(X) = r(1− p)/p2

MX(t) = {p/[1− (1− p)et]}r; t < − log(1− p)

• Poisson(λ)
P (X = x|λ) = e−λλx/x!; x = 0, 1, . . . ; 0 ≤ λ < ∞
E(X) = λ, var(X) = λ
MX(t) = eλ(et−1)
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Stetige Verteilungen:

• Beta(α, β)
f(x|α, β) = xα−1(1− x)β−1/B(α, β); 0 ≤ x ≤ 1; α, β > 0
E(X) = α/(α + β), var(X) = αβ/[(α + β)2(α + β + 1)]
MX(t) = 1 +

∑∞
k=1

[ ∏k−1
r=0(α + r)/(α + β + r)

]
tk/k!

• Cauchy(θ, σ)
f(x|θ, σ) = [πσ(1 + [(x− θ)/σ]2)]−1; x, θ ∈ R; σ > 0
E(X), var(X), sowie MX(t) existieren nicht

• Chi-Squared(p)
f(x|p) = x(p/2)−1e−x/2/[Γ(p/2)2p/2]; 0 ≤ x < ∞; p = 1, 2, . . .
E(X) = p, var(X) = 2p

MX(t) =
[
1/(1− 2t)

]p/2
; t < 1/2

• Double Exponential(µ, σ) (Laplace)
f(x|µ, σ) = e−|x−µ|/σ/(2σ); x, µ ∈ R; σ > 0
E(X) = µ, var(X) = 2σ2

MX(t) = eµt/[1− (σt)2]; |t| < 1/σ

• Exponential(β)
f(x|β) = e−x/β/β; 0 ≤ x < ∞; β > 0
E(X) = β, var(X) = β2

MX(t) = 1/(1− βt); t < 1/β

• F(p, q)

f(x|p, q) = 1/B(p/2, q/2) ·
(

p
q

)p/2
x(p−2)/2/ (1 + x(p/q))(p+q)/2 ; 0 ≤ x < ∞; p, q = 1, . . .

E(X) = q/(q − 2), q > 2;
var(X) = 2 [q/(q − 2)]2 (p + q − 2)/[p(q − 4)], q > 4
MX(t) existiert nicht

• Gamma(α, β)
f(x|α, β) = xα−1e−x/β/[Γ(α)βα]; 0 ≤ x < ∞; α, β > 0
E(X) = αβ, var(X) = αβ2

MX(t) =
(
1/(1− βt)

)α
; t < 1/β

• Logistic(µ, β)
f(x|µ, β) = 1/β · e−(x−µ)/β/[1 + e−(x−µ)/β]2; x, µ ∈ R; β > 0
E(X) = µ, var(X) = π2β2/3
MX(t) = eµtΓ(1− βt)Γ(1 + βt); |t| < 1/β

• Lognormal(µ, σ2)
f(x|µ, σ2) = 1/

√
2πσ2 · e−(log x−µ)2/(2σ2)/x; 0 ≤ x < ∞; µ ∈ R; σ > 0

E(X) = eµ+(σ2/2), var(X) = e2(µ+σ2) − e2µ+σ2

MX(t) existiert nicht

• Normal(µ, σ2) (Gauss)
f(x|µ, σ2) = 1/

√
2πσ2 · e−(x−µ)2/(2σ2); x, µ ∈ R; σ > 0

E(X) = µ, var(X) = σ2

MX(t) = eµt+σ2t2/2
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• Pareto(α, β)
f(x|α, β) = βαβ/xβ+1; α < x < ∞; α, β > 0
E(X) = βα/(β − 1), β > 1
var(X) = βα2/[(β − 1)2(β − 2)], β > 2
MX(t) existiert nicht

• t(p)
f(x|p) = Γ((p + 1)/2)/Γ(p/2) · 1/

√
pπ · [1 + (x2/p)]−(p+1)/2; x ∈ R; p = 1, . . .

E(X) = 0, var(X) = p/(p− 2), p > 2
MX(t) existiert nicht

• Uniform(a, b)
f(x|a, b) = 1/(b− a); a ≤ x ≤ b
E(X) = (b + a)/2, var(X) = (b− a)2/12
MX(t) = (ebt − eat)/[(b− a)t]

• Weibull(γ, β)
f(x|γ, β) = γxγ−1e−xγ/β/β; 0 ≤ x < ∞; γ, β > 0
E(X) = β1/γΓ(1 + 1/γ), var(X) = β2/γ

[
Γ(1 + 2/γ)− Γ2(1 + 1/γ)

]

MX(t) existiert nur für γ ≥ 1
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