Probability Distribution Table

Engineering Risk Analysis Group, Technische Universitat Miinchen.

Arcisstr. 21, 80333 Munich, Germany.

Name PDF/PMF and CDF Support Parameters Mean Standard deviation
Beta

fx(e) = G o) 7 € (a,b) r>0 as +br boa [T
B(T’,S)(b—a)r+571 s>0 r+s r4+s\Vr+s+1

FX(JB):IH(TvS) (a<b)eR

Binomial
n _

px(z) = (x)p””(l—P)” ’ z €40,...,n} n € No np Vnp(l—p)
s p€[0,1]

Fx@) =3 (T)p'a-p)n
=0 v

Chi-squared
1
Ix(@) = (571 exp (,%) z € [0,00) k€ Nsg k V2k
25T (5) 2
E
Fx(x) = :
r(s)
Exponential
fx(z) = Aexp (—Az) z € [0,00) A>0 % %

Fx(xz) =1—exp(—Ax)




Standard deviation

Name PDF/PMF and CDF Support Parameters Mean
Fréchet
fx(@) _k <a—n)k+1exp (7 (CLH)k) x € [0,00) an € (0,00) a,T (17l> @ {F (172)7
an \ T T k € (0,00) k k )
k 1/2
Fx (z) =exp (— (ai) ) for k=1 r2 (1—1)}
T k
oo for <1 for k> 2
oo for k<2
Gamma
_ AFgk—lexp(—Az) x € [0, 00) k>0 k k
S T A= > F
_ vk, Az)
Fx(z) = (k)
Geometric
px(@)=(1-p)""'p e {1,2,3,..} pe(0,1] L 1-p
Fx(z)=1-(1-p)* P p?
GEV
Ix(@) = = (t(2))" " exp(~t(a)) z€fe= 300 a>0 et A1 2/ra—2p) -1 - p)2
() e for >0 peRr § ’
x (z) = exp(—t(z)) or 5> cER for B#£0,8<1 for B#£0,8<1/2
with t(z) = (1+ 6(%))’1/’3
oo for f>1 oo for ,6’>1
-2

z € (—oo,e — —]

for <0




Name PDF/PMF and CDF Support Parameters Mean Standard deviation
GEV Min
(mirror image of
1 «@ — —
GEV around ¢) fx(x) = - (t(z))P Tt exp(—t(z)) z€le+ E:OO) a>0 — a% %\/F(l —28)-T(1-p)?
BeER
Fx(x) =1 — exp(—t(z)) for f<0 cER for B£0,8<1 for B#0,8<1/2
with #(z) = (1 - g(z==))~"/*
@
$€(—OO,E+E] oo for f2>1 ooforﬁZ%
for >0
Gumbel
Ta
fx(z) = 1 exp(—z — exp(—z)) x € (—00,00) an >0 bn + anvy 7;;
n b, €R where v & 0.577216
Fx (z) = exp(— exp(—2))
—b
with 2z = i
Qn
Gumbel Min
(mirror image of 1 o,
Gumbel around fX(z) = — exp(z — exp(z)) T € (700700) an > 0 bn — an?y %
bn) an by € R where ~ & 0.577216
Fx(xz) =1 — exp(—exp(z))
with 2z = Z — bn
an
Log-normal
1 (ln(x) - lu'lnX)2 LS (0 OO) Minx € R O—ZQHX 012 X
)= ——exp | ——r——""22 ’ ex 4 A ex: 4 exp(o? -1
Ix () P = p < 202 x> 0 p | tinx 5 P | Hinx 5 v/ exp(o7, x)
1 1 Inz — Hlan|
Fx(x) = -+ —erf {7
X0 =5ty V2oinx




Name

PDF/PMF and CDF Support Parameters Mean Standard deviation
Negative
binomial r—1
PX(-T)_ (k_l)(l_p):c—kpk T € {k,k+1,...} keN = k(l—p)
s i pe(0,1) b p?
_ 3 o Ni—k, k
Fx(e) =3 (,_)a-»i"p
Normal
1 (z — p)? zeR €ER o
o= - : :
(@) 2021 202 o>0
1 T —
Fx(z)=-|1 +erf< )}
Pareto
ar aTm
fX(m):ma_ﬂ T € [Tm, 00) Im>g o1 lx%oz .
F(m)—1—<$m>a @ for a>1 (@—1)*(a—2)
X - for a>2
Poisson
px(z) = Aexp (=A) _ (vt)" exp (—vi) z€{0,1,2,..} A>0 M=ot VA =Vt
x! x!
) N or
Fx(z) =exp(-3) ) = v=0, =0
Pl
Rayleigh
fx(@) = = exp(—2?/20?) z € [0, 00) a>0 a7 i-n ,
«a B 5 a

Fx(z) =1 — exp(—2?/2a?)




Name

PDF/PMF and CDF

Support Parameters Mean Standard deviation
Standard normal
1 1
p(u) = or exp (f§u2> u€R 0 1
D(u) = L /u exp (7t2/2) dt
V21 J 0o
Truncated
normal
Z—in € [a,b €R b b b 2
fx(z) = <P< on ) z € [a,b] Z">O /a @ fx(@)de \// IQ'fX(JC)dI—(/ SU'fX(J?)dI)
on ((b(b;H7L)_(I,<a;ﬂn)) n a a
" " a<b
P G Bkl )
X\r) = o (b_ﬂn) ) (G_Hn>
on on
Uniform
(@) = ﬁ z € [a,b] z € [a,b] —oo < a < oo %(a—&—b) %(b_a)Q
X 0 otherwise —00 < b < o0
0 r<a
Fx(z) =< =5 z€lab)
1 z>b
Weibull
k7w \ k1 z\* x € [0,00) an € (0,00) anT(1+1/k) a7 (142) =
fx(x) = exp | — n k
an an an ke (0,00)

1\11/2
rfi+=
(1+3)




In order to compute some of the previous expressions the following special functions are required:

the error function,
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The lower incomplete gamma function,



