Tahle A.1 Continuous distributions

Distribution Notation Parameters Density function Mean, variance, and mode

E(8) = ‘“’b \farw}——u 2

Uniform 8~U(a, b) p(8)=U(8/a, b) boundarics a, b with b>a pO) = 5=, 6€lab] no mode

” X _ —
Normal 0~N(jr, 6°) p(6)=N{®, 6°) location g scale o0 p(0) = Sl exp (- 55 (0 - )?) f]gge(e;t;m(ﬂl o

. . - PR . : 8) = (2r)~%2|g|-1/2 E(6) = p, var(6) =
Muliivariate 6~Nie, ¥) p(@)=N(8/u, X) (implicit symmettic, pos. definite, dxd p( ;
normal dimension o) vaniance matrix X exp ("*(9 -p)TE"10 - n) mode(8) = p
E(6) =

Gamma 6~Gamma(a, p) p(6)=Gamma(B/e, ) shape >0 inverse scale £>0 pi8) = f58°e %, 6>0 var(§) = 5-‘,

mode(f) = —j—l fora21
E(@8) = £, rom >1

p(6) = T'i%flg'lnu)e—ﬁf’, >0 var(f) = r— a —pa>2
mode(f) =

Inversegamma 0" Inv-gamma(e, f) p@)=Inv-gamma@e.f)  shape a>0 scale f>0

. 2 . s a-vi2 v/2-1g-6/2 - -
Chi-square 8~ xi degrees of freedom v>0 p(0) = formy0 0>0 E(6) = v, vnr{ﬂ) =
K p(8) = xi(f) same as Gamma(a = 4,8 = ) mode(8) = =2, forv>2

9 ~ Inv-32 () = z'""; G-/ g=1/(20) g~ Efﬂ)a= =1 f‘;" v>2
, ~hi-squ: ~ Inv-x3 o7 ' = yr>d
Inversechi-square degrees of freedom v>0 same as Inv-gamanac = &, 8 = %) var(@) O T L

p(8) = Inv-x2(6) mode(§) = #
Scaled inversechi- > > pio) = 1l‘{"ﬁft)‘ vg-(e/241)g-ve?/(26) g5 E(mg 2?4
. § T2 2 — \ v ’
square (O~Inv-2(v, s) p@) =Inv-C(6fr. %) degrees of freedom v>0 scale 50 same as Inv-gamma(a = %, 8 = £5?) zfle)(ﬂ) = -‘5:_‘

. 8) =B, §>0 E(8) = 1, var(0) =
Exponential 6~Expon(B) p(@)-Expon @/f) inverse scale >0 P(slmﬂas Gamma(a = 1, §) m(o,:)le(g)":;ﬂ )
Wishart W~Wishartv(S) p(1)=Wishart 17/S) Sogeces of frccdown v symumcircs pW) = (247 T T (2549)) ™

(implicit dimension k»£) pos. definitc £=4 scalc matrix § x ISI-“anl("-k-“m E(W)=vs
x exp (—3t(S='W)), W pos. definite
ki [2 k(k=1)/4 v l—i
InverscWishart — #~lny- than,(S") p(W)=Tnv-Wishan, degrees of frecdom v symmetric, P = v ,gz :rmn nn I }) EW)=(v-k-1)"18
(S ™) (implicit dimension k<) pos. definite k*k scale matrix § x|SP 2wt R

x exp (—ztr(SW=)), W pos. definite



Distribution

Notation Paramelers

Density function

Mean, variance, and mode

E(6) = u, forv>1

) . . N
Student-r i;'l'u-' cr:') p(6)=t (6fu,  degrees of freedom v>0 location u scale 7>0 p() = —,r—-".t(,f};')':)ﬁi(l +1(2282) =042 var(f) = 02, forw>2
) ¢, is short for 7.(0, 1) mode(#) = u
. . . J(E) = P({e+d)/2) _ IEI_]IQ I':(H] = Ji, forr>1
Multivariate O~t (i, T) p(6)=t (+|1, )  degrees of frecdom v>0 location u=(x,..., pt ) I Py /2w 7372 1 )2 var(8) = 5L, forv>2
Student-f (implicit dimension d) symmetric, pos. definite d*d scale matrix £ x(1+ (0 — ) 270 - 1)) mode(#) =
Beta t~Beta(a, p) p(0)=Beta ‘prior sample sizes’ a>0, p>0 p(0) = Ig‘g:+3‘ g=-1(1 — g)p-" iﬁﬂ;_&'ﬁ o
(H’rﬁh 16) 6 € [U‘ 1 - iu-}iﬂii_"a.@-ﬁ*—]i
] mode(0) = ;3355
E(6;) = g ’
Dirichlet 6~Dirichlet(a,,..., a, p(6)

. _ =k
=Dirichlet(0]a,,..., a,) ~Priorsample sizes’ %> 0100 = Ljur
= 1o G

Table A.2 Discrete distributions

p(0) = FEETraneyi ! - op

ak)

Brye B 2 0,35, 6= 1

var(f;) = 224 :;:a—; ,1
CQ\’(H;‘,BJ') = _E,%t‘::f}-T}
mode(6;) = 22=¢

Distribution Notation Parameters Density function Mean, variance, and mode
Poisson 6~Poisson (2) p(0)=Poisson  ‘rate’ A>0 p(8) = i\ exp (=) E(f) = A, var(d) = A
@) 0=012... mode(#) = |A)
& n fi— E 0 =
Binomial 6~Bin(n, p) p(@)=Bin(@/n, p)  ‘sample size’ n (positive integer] ‘probability’ p(6) = (3)p°(1 - p)n~? vaFr()ﬂ) :‘Z p(1—p)
p0[0, 1] #=0,1,2,...,n mode(8) = |(n + 1)p
Multinomial ~ #~Multin(n; p,.., ) p(6) *sample size’ n (positive integer) *probabilities’ n 0 R E(0;) = np;
, 6) = (5, 6,-.0,)P1" - PR 4 Pi
Multin(8{m;p,..,p,) ko ¥ 1 G20 . var(0;) = np;(1 — p;)
1"k p;U10, 1 ]EJ=1 pi=1 0;=0,1,2,...,m ¥ 8 =n cov{(ﬂj.- )e,-) = —npips
’ (150
. f . . a [
N.cgall'\'c 6~Neg-bin(a, p) p(8)=Neg-bin shape a>0 inverse scale §>0 p(d) = [9:‘:‘ (3%) (Bh) E(0) = %a
binomial @fa,p) 0=0,1,2,... var(8) = (8 +1)

Betabinomial

6~Beta-bin(n, «, p) p(@)=Beta- *sample size’ n (positive integer ‘prior sample
bin(@/n, «, f}) sizes’ «>0, >0

_ Ii{n+1)
p(0) = F@=1)(n=0+1)
% Fla+b)

T{a)l(h)’

T(a+6)M(n+b-0)
I'(a+b+n)

f=0,12,....,n

E(9) = nz2;

— adlati+n
var(0) = n G 3tasaem



