Mathematische Statistik

Gebrauchliche Verteilungen

Diskrete Verteilungen:

e Bernoulli(p)

P(X =zlp) =p*(1—-p)'™%; z=0,1; 0<p<1
E(X)=p, var(X)=p(l-p)

Mx(t) = (1 —p) + pet

e Binomial(n, p)

P(X =z|n,p) = (Z)px(l —p)" % x=0,1,...,n; 0<p<l1
E(X) =np, var(X)=np(l—-p)

Mx(t) = [(1 - p) + pe']"

e Discrete Uniform(N)

P(X=zN)=1/N; z=1,2,...,N; N=1,2,...
E(X)=(N+1)/2, var(X)=(N+1)(N-1)/12
My (t) = 1/N 325, e

e Geometric(p)

P(X =zlp)=p(l-p)* Y z=12,...; 0<p<1
E(X) =1/p, var(X)=(1-p)/p’

Mx(t) = pe'/[1 — (L —p)e']; t < —log(l—p)

e Hypergeometric(N, M, K)

P(X =z|N,M,K) =" (M /(%); z=0,1,...,K; M- (N -K) <z <M,
N, M,K >0

E(X)=KM/N, var(X)=KM/N-(N—M)N - K)/[N(N - 1)]

e Negative-Binomial(r, p)
P(X =zlr,p)= (""" Npr1-p)" 2=0,1,...; 0<p<1

E(X)=r(1-p)/p, var(X)=r(1-p)/p?
Mx(t) = {p/[l = (1 =p)e']}"; t< —log(l—p)

e Poisson(\)

P(X =zA)=e?X/z!l; 2=0,1,...; 0<A<o0
E(X)=\ var(X)=A\

Mx(t) = M=)



Stetige Verteilungen:

e Beta(a, )

f(z|o, ) = 21— 2)°1/B(a,8); 0<z<1; a,8>0
E(X)=a/(a+p), var(X)=ab/[(a+6)*(a+6+1)]
M (t) = 1+ 5232, [ TIFZg(a +r)/(a+ B +7)| ¢4/

e Cauchy(4,0)
F(@lt,0) = [ro(1+ [(@ — 0) /)] 2,0 R >0
E(X), var(X), sowie Mx (t) existieren nicht

e Chi-Squared(p)
f(zlp) = @D =1e=2/2/[D(p/2)2P/?]; 0<z<o0; p=1,2,...
E(X)=p, var(X)=2p

My (t) = [1/(1 - 2t)}p/2; t<1/2

e Double Exponential(u, o) (Laplace)
flalp, o) = e7=lio/(20);  2,peR; a>0
E(X)=pu, var(X)= 20>

Mx(t) = e /[l = (at)?); |t| <1/

e Exponential(3)

f@|B)y=e*P/B; 0<w<oo; B>0
E(X) =0, var(X)=p?
Mx(t)=1/(1-pt); t<1/B

* F(p,q) ,
Flalp.a) = 1/Bw/2.0/2) - (2)" 20972/ (11 2(p/@) "% 0<z <00 pg=1....
E(X)=q/(¢—2),¢>2;

var(X) =2(q/(q—2)* (p+q—2)/Ip(g—4)], ¢ > 4
Mx (t) existiert nicht

e Gamma(a, 3)
fzla, B) =21 ™/F/[(a)B°); 0<z<o0; ,B>0
E(X)=aB, var(X)= a3

Mx() = (1/(1-81)" t<1/8

e Logistic(u, )

falp, B) =1/ e”=m/B /11 4 e e=m/BPR g e Ry B> 0
E(X)=pu, var(X)=m2p%/3

Mx(t) = e"T(1 - Bt)L(1+ Bt); [t| <1/

e Lognormal(yu, 0?)

f(@|p, 02) = 1/V2ro? - e (loge=w)?/(20%) /. 0< 2 <o00; pueR; o3>0
E(X) = eht(@®/2) var(X) = e2(uto?) _ 2uto?

Mx (t) existiert nicht

e Normal(u,0?) (Gauss)

f(@p, 0?) = 1/V2m02 - e~ (@m?/(20%). g e R; o> 0
E(X)=pu, var(X)=o?

My (t) = ontei



e Pareto(a, 3)

f(z]a, B) = Bal /2BH; a<xz<oo; a,f>0
B(X) = fa/(5—1), 6> 1

var(X) = Ba/[(3 - 1)2(8 — 2)], § > 2

Mx (t) existiert nicht

* t(p)

f(zlp) =T((p+1)/2)/T(p/2) - 1/\/p7 - [L+ (2*/p))" P+ e Ry p=1,...
E(X)=0, var(X)=p/(p—2),p>2

Mx (t) existiert nicht

e Uniform(a,b)

f(zla,b)=1/(b—a); a<z<b

E(X)=(b+a)/2, var(X)=(b—a)?/12

Mx (t) = (" — e®)/[(b— a)t]

e Weibull(y, )

flaly,B) = a7 e /03 0<a<oo; 4,8>0

B(X) = 8T (1+1/7), var(X) = 82/7[D(1+2/7) = T*(1+ 1/7)]
Mx (t) existiert nur fiir v > 1



