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STANDARD PROBABILITY DISTRIBUTIONS
Table A.1 Continuous distributions
Distribution = Notation Parameters
Uniform 8 ~ U{a, b) boundaries a, b
p(8) = U(B)a,bd) with b > a
8 ~ N(u,0?) location p
Nemil p(68) = N(6|s, o?) scale o > 0
Multivariate 6 ~ N(y, %) symmetric, pos. def.,
2(6) = N(6]u, %) .
normal L7 e ; d x d cov. matrix ¥
(implicit dimension d)
8 ~ Gamma/(a, 8) shape a > 0
Gamma p(8) = Gamma(f|a, B) inverse scale 8 > 0
Inverse- & ~ Inv-gamma(a, 3) shape a > 0
gamma p(#) = Inv-gamma(f|a, B) scale 8 > 0
Chi-square 0~ xi deg. of freedom v > 0
® p(8) = x3(60) &
Inverse- 8 ~ Inv-x2
it e (6) = Inv-x2(6) deg. of freedom v > 0
Wn“m%m 8 ~ Inv-x?(v, 5%) deg. of freedom v > 0
g s e 2
gt 2(8) = Inv-x2(8|v, s?) scale s > 0
Exponential MAMV mwnmwﬂﬂ% Hw ©18) inverse scale § > 0
W ~ Wishart, (S) deg. of freedom v
Wishart p(W) = Wishart, (W|S) symmetric, pos. def.
(implicit dimension k x k) k x k scale matrix S
| — W ~ Inv-Wishart, (S~1) deg. of freedom »
Wishart p(W) = Inv-Wishart, (W|S™!)  symmetric, pos. def.

(implicit dimension & x k)

k x k scale matrix S
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Density function
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Mean, variance, and mode

p(@) =X, 0€a,b]

b—a?

E(6) = £, var(g) = =2

no mode

P(6) = o exp (— 522 (6 — p)?)

E(6) = u, var(d) =
mode(f) = p

p(8) = (2m)~4/2|g)1/2

MAS =p, var(f) = &

xexp (=50 — w)TE~1(6 — p)) mode(6) = p
] E(f) = §
p(6) = fr56°"1e~#, 60 var(f) = 5
mode(f) = 221, fora>1

p(6) = A|m ~n+dmlm\m 6>0

E(@) = £;, ».OHQ >1

var(8) = IRE ey @ > 2

mode(f) = ;55

- f2 v 5
PO = B e o, 650
same as Gamma(a = 4,6 = 1)

E(#) = v, var(8) = 2v
mode(8) = v-2, forv>2

p(8) = %m ?\m+cmitﬁs >0
same as Inv-gamma(a = ¥,8 =1

E(f) = 5, forv > 2

var(f) = ]ﬂ_tvkh
mode(d) =

v+n
E(f) = ;52
_ ?mmwcb vg—(v/2+1) ,—vs?/(28) v-2
ﬁﬁ%v =5 EHS s¥0 ( Ikw ) \l _\_ NQVO 4mn.ﬁ%u = o= NMVWME\# .mA
same as Inv-gamma(a = 3,8 = §5%) mode(f) = 5% V.2
p(6) = feP%, 60 E(6) = 3, var(8) = &
same as Gamma(a = 1, 8) mode(f) =0
p(W) = Awi\u k(k—1)/4 EHIH AeHwnmvvl_
X_M#Tt\umg_? —k—1)/2 E(W)=vS

x exp (—2tr(S~1W)), W pos. def.

i=1

(W) = Amsiw k(k— :IH_
% _.m._t\w_ﬁx_l?._;i.:\m

x exp (—3tr(SW-1)), W pos. def.

r(=4=9))"

E(W)=(v—k-1)"18
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Table A.1 Continuous distributions continued
Distribution ~ Notation Parameters |
0 ~ tu(p,0?) deg. of freedom v > 0 !
Student-¢ p(8) = t.(0|p, 0 location p
t, is short for ¢,(0,1) scale ¢ > 0
o 0 ~ t, (1, %) deg. nm freedom v > 0 f
Multivariate _ location p = (g1, .-, fd)
p(8) = t, (6], T) .
Student-t nolicit di ion d) symmetric, pos. def.
(implicit dimension d x d scale matrix &
m
Bt § ~ Beta(a, 3) ‘prior sample sizes’
p(6) = Beta(fla, ) a>0,4>0
o @ ~ Dirichlet(ay, .., o) ‘prior sample sizes’
Datale p(#) = Dirichlet(f]a, . ., ax) a; > 000 = MMHH a;
Table A.2 Discrete distributions
Distribution = Notation Parameters
. 8 ~ Poisson(A) s
Poisson p(6) = Poisson(6|A) rate’ A >0
"R ‘sample size’
Binomial 0 AS@R%WMNF ) n (pos. integer)
pe) = P ‘probability’ p € [0, 1]
‘sample size’
; . 6 ~ Multin(n; p1,. -, Pk) n (pos. integer)
Multinomial - (g) — Multin(8]n; ., ps) ‘Probabilities’ p; €[0,1];
MUH_.HM pj=1
Negative § ~ Neg-bin(a, 8) shape o > 0
binomial p(8) = Neg-bin(f|a, 5) inverse scale 8 > 0
‘sample size’
Beta- # ~ Beta-bin(n, a, ) n (pos. integer)
binomial p(0) = Beta-bin(f|n, a, §) ‘prior sample sizes’

a>0,6>0
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Density function
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Mean, variance, and mode

p(6) = R (1 + 1552

T{v/2)Vvrme val?+5\u

E(f) = p, forv>1
var(f) = %507, forv>2
mode(f) = p

E(0) = p, »,9. v>1

EA%V = \uu d/2,d N_Mwlw\w
(v/2)vd/%m var(f) = ;55 5%, forv>2
T _ —(v+d 2
x(1 + L@ -mTEH O - p) s mode(f) =
o o — = mﬁmv N Q|
= wﬂﬂ%'@wm 1(1 - )81 var(f) = m[qr
o e ﬁo,“_.”_ T +.Dw mﬂ+m+:
mode(f) = ;355
E(9;) = &%
p0) = Neprmdor ot arlly) = )
Byl 0,300 e 1 iltifpi= |m%wwlu+:
mode(f;) = mﬁmﬂ

Density function

Mean, variance, and mode

p(6) = H A\ exp ()

E(f) = A, var{f) = X

8=0,1,2,. mode(d) = | A]
E#) =n
p(f) = n (1-p)n [ P
# = om Hv p {1-1) var(9) = np(1 - p)
: mode(8) = (n + L)p]
.ﬁm@v = ﬁ.w_ mM_.:.m*.wﬁ%p ' .%ﬁnw Mummwm.._%vv"iwwﬂqﬁﬁH ﬁ-u )
P . — PRl A
mu I.PH.M....L::M.Q.HH m.u. = nO<Amfmm.u — |3.wuu.wu.u.
Ot o [ _
p0) = 82 (%) (o) E(6) = §
#=0,1,2,. var(f) = (B +1)
I'(n+1 r T
n(6) Naﬂutuﬁmﬂw@tM ?%NWMMH.% = E(0) =nzig
XHJT..LHASu %”O,va‘....: <m.~.Amv ”3%1‘.&':




