List of important distributions — Probability Theory (235A), Fall 2009 (Draft, 11/3/2009)

Name Notation E(X) V(X) E(X*)
Discrete uniform X ~U{l,...,n} k)y=1 (1<k<n)| =H "i;l
Binomial X ~ Binomial(n, p) k)= (})p*(1 —p)n* (0<k< np np(l —p)
Geometric (from 0) | X ~ Geomg(p) k) =p(1—p)* (k > % -1 %
Geometric (from 1) | X ~ Geom(p) k) =p(1—p)kt (k > 5 %
Poisson X ~ Poisson(\) k) = e*)‘% (k> A A
Negative binomial | X ~ NB(m, p) k) = (kjﬁil)pm(l —p)* (k > m(;_p) m(;;p)
Uniform X ~U(a,b) = (a<z<b)| o (b;§)2
Exponential X ~ Exp(A) e A (x> 3 3%
Normal X ~ N(p,0?) Zlme*(’”*“)Q/Q‘72 (xeR 0 o?
Gamma X ~ Gamma(a, \) F)Ez)e”\’”xo"l (x> < %
Cauchy X ~ Cauchy P (reR N/A N/A N/A
Beta X ~ Beta(a,b) B(i,b) 21— x)’! <z<l1 B Wﬁﬂrﬁﬂ)
Chi-squared X ~ Xt me’x/%%_l (x> 0) n 2n

Useful facts: (“x” denotes convolution, i.e., sum of independent samples; “=" denotes equality of distributions)

Binomial(n, p) * Binomial(m, p) = Binomial(n + m, p)

Poisson(\) * Poisson(u) = Poisson(\ + )

Geomg(p) = NB(1, p)

NB(n, p) * NB(m,p) = NB(n +m, p)

N(0,1)* = Gamma(1/2,1/2) = x{,

Gamma(a, \) * Gamma(3, \) = Gamma(a + 3, \)

N(p,0%) * N(pz,03) = Ny + pi2, 0% + 03)

Exp(A) = Gamma(1, \)

(o Cauchy)  ((1 — ) Cauchy) = Cauchy (0 < a <1)

X{,) = Gamma(n/2,1/2)




The Euler gamma and beta functions

rt) = [Te*axi~tdr t>0
Definitions: () o ( )
Bla,b) = [ya*'(1—=z)'dz  (a,b>0)
Functional equation: Lit+1) = tI(t)

I'n+1) = n! (n=0,1,2,...)

0(1/2) = V7

Special values:

L(a)T'(b)
T'(a+b)

Relation between I' and B: B(a,b)



