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STANDARD PROBABILITY DISTRIEUTIONS

w Table A.1 Continuous distributions
' Distribution  Notation Parameters

¢ T # ~ Ula, b) boundaries a, b
i pl8) = Ulfa, b) with b > a
N 8 ~ N(u,a?) location p
Hairia p(@) = N8|, 02) seale o= 0
Multivariate 9 {;] Ii“'[i {|E'?:|I ) symmetric, pos. def.,
normal Dady = itipn el d » d cov. matrix ¥

{implicit dimension o}
G # ~ Gammala, 3) shape a = 0
S p{f) = Gamma(d|o, ) inverse scale 3 > 0

Inverse- g~ Inv-gamma(a, J) shape o > 0
garmma p(#) = Inv-gamma(8|a, d) scale @ > 0

Chi-square

8~ x2
pld) = x2(0)

deg. of freedom v > 0

Inverse-
chi-square

f ~ Inv-y?
pl(#) = Inv-x3(8)

deg. of freedom 1 = 0

Scaled
Inverse-
chi-square

8 ~ Inv-x*(v, s%)
pl#) = Inv-y2 (0w, 57)

deg. of freedom v > 0
scale 5 = ()

Exponential

§ ~ Expon(3)
p(#) = Expon(#|)

inverse scale 3 > 0

Wishart

W~ Wishart, (S)
p(W) = Wishart, (W|5)
{(implicit dimension & = k)

deg. of freedom v
symmetric, pos. def.
k x k scale matrix 5

Inverse-
Wishart

W ~ Inv-Wishart,, (§~!)

p{W) = Inv-Wishart, (W|5~1

(implicit dimension k x k)

deg. of freedom #
symmetric, pos. def.
k x k scale matrix 5

CONTINUQUS DISTRIBUTIONS

Density function

4TH

Mean, variance, and mode

I?{lgj = %;_-u #e [ﬂ:b]

E(8) = %5t var(g) = 52
no mode

p(6) = A exp (— 522 (0 — %)

E(8) = p, var(f) = o2
mode(f] = u

pl(f) = (2m)=4/2|5|~1/2
x exp (—3(68 — p)TE71(8 — p))

E(§) = p, var(f) = T
mode(#) =

plf) = r“:u;ﬂ“ Le=P0 §>0

E(#) = §
var(fl) = &

mode(#) = ol foraz1

pl) = _ﬁ‘_g (etl)e=B/0 g~

E(#) = £, fora > 1

o=
Ei.'t"{ }= ”:E“;{“ —) ﬂ}z

mode(f) = =55

—w 2
plB) = frorg 0/ e, 60
£.8=3)

same as Gamma(o = £

E{#) = v, var(f) = 2v
mode(f) = v-2, forv>2

pl8) = = ""‘3 (v/2+1)-1/(20) g~ ()

E(#) = L5, fory > 2

Cie/2) o R var{ﬂ}_m,u}ti
same as Inv-gamma(a = £, 4 = 3) mode(6) = 1
- E(§) = ;%54°
0) = WL gug- /2 v D) g5 R
pl0) =7 o2 < -, i var(6) = i R
same as Inv-gammala = 5,5 = §s mode(f) = ;%55
p(8) = Ae=%%, >0 E(f) = 4, var(f) =
same as Gammala = 1, ) mode(d) =0
(W) = (242mbA-A TIE T (2244))
X |S|-V2 |~k iy =25

® Bxp {—._lyt.I{S_lW}J, W pos. def.

]

p(W) = (gvkmwk{k—lm M., T [:#-!-l—t']) &

XISlFJ‘Ile‘VI_{F'i-k-"”'H
x exp (—2tr(SW1)), W pos. def.

E(W)=(v-k=-1)"18
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Table A.1

Distribution

STANDARD PROBABILITY DISTRIBUTIONS

Continuous distributions continued

MNotation

Parameters

Student-t

i~ tv{;—‘sﬂg]

p(f) = t, (8w, o*)
t. is short for t,(0,1)

deg. of freedom » > 0
location g
scale & = 0

deg. of freedom v = 0

Multivariate Ko ti{'u’ ) location g = (p,. ., tiq)
gt pl) = t. (8], ) } :
udent-t ol ion d) symmetric, pos. def.
{implicit dimension o e aglls Tabrie. ¥
Bata # ~ Beta(a, ) ‘prior sample sizes'
' plf) = Beta(f|a, 3) a>0,3>0
. ! ~ Dirichlet(cx;, .., ag) ‘prior sample sizes’
Dirichlet  (9) = Dirichlet(8las,..,ax)  a; >0; a0 = ©_,
Table A.2 Discrete distributions
Distribution ~ Notation Parameters
; # ~ Poisson(A) e
Poisson p(8) = Poisson(f|A) rate’ A > 0
B ‘sample size’
Binomial g ( H]lﬂné?r;ﬂha } n (pos. integer)
PEL= 1P ‘probability’ p € [0, 1]
‘sample size’
i & ~ Multin{n; py, .., px) n (pos. integer)
Multioomial: oy piin Bl e o) ‘probabilities’ p; € [0,1];
2. j=1Pi= 1
Negative & ~ Neg-bin(a, 3) * shape a > 0
binomial p(f#) = Neg-bin{fl|c, 7) inverse scale @ > 0
‘sample sive’
Beta- # ~ Beta-bin(n, a, 3} n (pos. integer)
binomial plf) = Beta-bin(#|n, a, 3) ‘prior sample sizes’

a>0,8>0

CONTINUOUS DISTRIBUTIONS

Density function

47T

Mean, variance, and mode

_ Di{w+1)/2 e {1147
P{H} por) II':""."Iz:I l_..ﬂ-ﬂ.{l -'_-E:IE} [ +l”l-

E(f) =pu, forv>1
var(f) = 2502 forv>2
maode(fl) = p

NP =1/
PO) = ry ritbadrs | E] 12

X(1+ 10— w)T'E=1(9 - p)) -0+ /2

E(f) = u, forv>1
var(f) = 28, fory>2
mode{f) = pu

o = -
P(O) = rayn e (1~ 87!

8 ¢0,1]

E(f) = -2

o3
2 i fij
fmr[ﬁ'} = {a+d "’f;.n+ﬂ+|]
mode(d) = 22555

) E#;) =3
p(6) = F! ']*_ff.'i*f,'fjf'i” gt var(f;) = Sre=td
81,0k 2 0;37, 6 =1 SoV(B8) == e
mode(t;} = %ﬁ:—f

Density function

Mean, variance, and mode

p(#) = 5\ exp (—A)
&=0,1,2,.::

E{#) = A, var(f) = A
mode(f) = |A]

p(8) = (5)p"(1 - p)n—*
8=0,1,2,...,n

E{f) = np
var(#) = np(l — p)
mode(f) = |(n + 1)p|

P(H] = g, 32“... ﬂk}Pf] g 'pﬁk

E=u1112|--~~“i2?=1ﬂ1=n

E(8;) = np;
var(8;) = np;(1 - pi)
cov(8;,8;) = —np;p;

w0 = (o3 ()" ()’
8 =012

E(d) = &
var(f) = (8 +1)

e [{m+1) a8 {(n+b—a
plo) 1? rjgn:r[n—ﬂn Tlatbin) }

oty 6=0,1,2,...,n

X

E(8) = n-o

o

i ks o o+ 34n
var(6) = n G S ate)




