Discrete probability distributions (random variables)

Distribu- | P(X=x) Expec- '\f'ariaPte Example of application
tion tation ar
Binomial nY oAl T ap(1-p) The frequency in n inde-
B(n,p) z p-pr— pendent trials has a bino-
v=0,1,....n mial distribution. Prababil-
ity in each tnal=p
Geometric | (] —p)™ | p 1 I=p The number of required tri-
Gip) =1,2.3 ;; p: als until an event with pro-
hahility p occurs has a geo-
metric distribution
Poisson | o=43%/y! A A Distribution of number of
P(1) =0.1.2. ... points in random point pro-
cess under certain simple
assumptions.  Approxima-
ton to the binomial distr-
bution when n is large and
pissmall, A=np.
Hyper- np N—pn | This distribution 15 used n
geomelric (TF]H"EP j ap(1=p) 5= | connection with sampling
H(N, n, p) 'H without replacement from 4
[n) finite population with ele-
ments of two different kinds
Negalive ( ) I (- p) The number of required tri-
binomial or| \r-1 (1-p) F 3 als umtil an event with
Pascal w=rr+1 f probability p occurs for
NB(r., p) the b time has a negative

binomuial distribution




Continuous probability distributions (random variables)

Distribu- | f(x) Expec- | Variance | Example of application
tion tation u s g
Uniform 1 a+ b (b— a7’ Certain waiting rimes
3 ——— L :
Liter, i) h—i 2 - Rounding off errors
Asv<h |
Exponential] 4. 4% i {732 Distribution o length of
EiA) xz20 life when no aging
Normed _— 1 S22 o 1 IT X has a general normal
normal P = e distribution, then (X—u Ve
distribution has a normed normal distri-
MO, L) bution
General I (.1 k3 Ju' i e Under general conditions,
noral el S ) the sum of a large number
distribution ol random variables is ap-
N, o) prozimately normally dis-
tributed (the central fimir
theorem)
Gamma P - n i Disuibution of the sum uf
: " FT— —AX iy
e, A) ) ¢ ; :_"‘. n independent random var-
1ables with an exponential
distribution with parame-
Ler A
g . r 27 Distribution  of u|?+u32+
L = bl
1 2 i-? 3 ~+u,”, where uy, iy,
22 el u, are independent and
,Y?‘{f'."l >0 ¥ have a normed normal dis-
x= _ bt
The parameter r is ealled o =g
the "number of degrees
of freedum™
r i 0 r=1 r -5 Distribution of
A g
L] . 2 . ETI
1r) b_’(1+‘?] r-2 ul f X1r
e’ . where & and X arc inde-
ks F( "i 1] pendent, u has a normed
i normal distribution and X a
2 . i . '
= "":'n-!"( f] r “=distribution with r de-
; 2 : E
zrees of freedom
I =1, r 2 Distribution of
; 8 ek 2 2roir, ¥ r,=2) :
Eiry, ro) L — — 2 7 e (X W Xodrs)
bl rs- I‘].L':I_ZH- . "‘H 5 r(ry—=2) {J"2 —4) | where X; and X, are F:ndl:-
=0 <7 | pendent ond have y“-dis-
o gk ol tributions with »|; and r,
—_—T i 2 1L bl > 5 t
a.=l (=) r"rs ra>4 degrees of freedom

br=r(3) I(2)




Ihistribu- ! fix) Expec- | Variance Example of application
tion - tation . at
Beta EP-{r“'P_t“_*“qql 2 rg Useful as apnor  distri-
S ability in Bavesian models
=P and in PERT-analysis
e i LB and in -analysis
M TOIT ) "
p=0, g=0
Weibull 1 Bgh—1,-tand | [ 0l o Useful as length of hfe dis-
Wik, B)  |s0 R e tribution  in  reliability
F_{-‘_] _ I i {a_.ll.:u'i " I Il.'lf.‘l‘]r:rl'
A:-I"[1 -+ = )
il
B=l ':(J e L}
B/
Rayleigh I g - = - : Useful in communicalions
X a2 i 4 2[ T _ b
| Rio) (TEL o 72 il _! 4J systems and 1 reliability
=0 theory
Cauchy a Does Does not Il angle o has the U(-x/2,
&1 A % nor exisl /2 distribution, then
] ' cxist a lan @ has the ()

distribution




