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Appendix B

Common Probability Distributions

This appendix serves as a reminder of the parametric forms used in the t
Considerably more detail can be found in the standard references: Johnsc
al. (2005) for univariate forms on the counting measure; Johnson, Kotz,
Balakrishnan (1997) for multivariate forms on the counting measure; John
Kotz. and Balakrishnan (1994, 1995) for univariate forms on the Lebe
measure: Johnson, Kotz, and Balakrishnan (2000) for multivariate form
the Lesbegue measure, Fang, Kotz, and Ng (1990) concentrating on symu
forms; Kotz and Nadarajah (2000) for extreme value distributions; and 1
generally Evans, Hastings, and Peacock (2000), Balakrishnan and Nevz
(2003), and Krishnamoorthy (2006).

e Bernoulli
— PMF: BR(z|p) =p*(1-p)' ", =0,1, 0<p<Ll
- E[X] =p.
~ Var[X] = p(1 - p).

e Beta

— PDF: BE(z|a, B) = %}-ﬁf%z:“_l(l —z)?7!, 0<r<1,0<ap.

- BlX] = ;%5
oo - - - ‘j
- VarlX] = grpi(ararn:

e Binomial
— PMF: BN (z|n.p) = (")p"(1=p)" " ".x=0,1,....,n, 0<p<L
— E[X] = np.
— Var[X] = np(1 — p).

e Cauchy

— PDF: C(z|0,0) = ﬁl——(tl—”)g —o < x,0 <00,0<a0.
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— E[X] = Does not exist.
— Var[X] = Does not exist.
e Dirichlet

_ _ Tlagtetog) ja1- -
_ PDF: D(xlau, ..., ox) = Rerbgagg 7t ot 1 <o <1,Y o

1.0 < a;, Vi€ [1,2;..., k]
— E[Xi) = 3%, where a0 = E?:l ay.
v BF 1 _ eglag—ai)
Var[Xi]| = Zﬁo_-ﬁl)_
— Cov[Xn, Xi] = —ﬁﬂ.
e Double Exponential

— PDF: DE(z|py.--»T) = £ exp[—|z — pl/r) —oo < px<00,0<T

— E[X]=p-
~ Var[X] = 27"
e F
r(xatze L \V1/2 pwi-2)/2
— PDF: Flaln.12) = 1RO (Z (;g) s

(ize) ™
0 <z <00V, 2 el

- E[X] = V—:{—Q,v'z>2.
2
_varlx) =2(325) 8 w4

vi(va—4)’

e Gamma

|

PDF: G(z|a, B) = i%—):.-:““l exp[-z8], 0<z<oo, 0< a, B-
- E[X]= %
~ VarlX]= 4.

Note: the x? distribution is G (%[, %) and the exponential distribution
(Ex(8)) is G(1,08)-

o Geometric
— PMF: GEO(z|p) = p(1 — p)l, z=12..., 0 <p<l
- EX]= %.
— VarlX] = 1—;12.

e Hypergeometric

— PMF: HG(z|n,m, k) = =y m-n+k<z<m, n,m,k > 0.
k




4 L N T
.Li\‘ = g
5 "r{!-'!'[.\—j L ST Hr]{n-—-A‘].

n=in -1}

e Inverse Gamma

— PDF: IG(x|a. 3) = m”]( r)” [“H}vxp[—!}f;r]. 0<x oo

e Lognormal

- PDF: LN (x|p. o) = (271'02)_"-1?.1' “Texp[—(log(z) — 1)?* /202,
=00 uya < ool g
E[X] = explp + 07/2)

= Var[X] = exp[2(y + ¢?)] — exp[2u + a?l.

e Multinomial

— PMF: MN (z[n.pr...., pi) = H.p osapl¥ w0 Lo st
O<pi<l, ¥F pi=1
- E[X|] = np;.
Var[Xi] = npi(1 — p;).
~ Cov[ X X;) = —ipip;:
e Negative Binomial
= PMF: NB(x|r.p) = (*2D)p"(1 = p)*=". = = 0.1..... 0<p<l.

rerr.
_ .!{.’[\] il p?

’ Hil-p
= el X] = t—_—’i
!’
e Normal

- PDF: N (x|p, 6®) = (2rn0?) 5 a\p[ _; (i — p)? ]
=90 L0 gL i,

~ B[X] = .
- Viar[X] = o2,
Multivariate case: Ny (x|p. B2) = (2) MRm 2 exp [ 3(x—p)'E" N (x - ,u}]
e Pareto

~ PDF: PA(z|a.8) =af s N 8 < a.0< a.d
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- E[X] = 2% exists provided a > 1.
S a-r[)x] {TT%’?T_T exists provided a > 2.
e Poisson
= PMF: P(e|d) = 222 2 -0,1,..., 0<A<oc.
— BX]=A
= Hor[X]=2,

!

o
PDF: T (|0 i) 1 . o< T <oc.@elt.
() = r(s) (msr:’i'(lf-.x-?/ﬂl“‘*“” :

—

E[X]=0.1<8.
- Var[X] = H—gz 2<6,

e t, Multivariate

Bk = -t
~ PDF: MVT (x|M.6) = [M|~ 4 (zg) */21(5) (1+——*_“‘"“) M“““]) "

r(s)

where x is a k-length vector. M is a k x & positive definite matrix. and

6 is a positive scalar.
- B[X] =
— Var[X] = —GE—QM 1,
e Uniform
k-Category Discrete Clase PMF:

; % for#E= %2000k
= D) = p(X = r) =
0. otherwise
-- E X] = Lﬂ-

- Var[X] = ﬁiLi_

Continuous Clase PDF:

7=, fora=0<az<b=1
= U(.‘r) = f(_}) =

0. otherwise

e Wishart

X[l (ki1

— PDF: W(X|a. 8) = S exp[—tr(87'X) /2]
where: Ty () = 205/ 2phk- AT T (=) 2a > k-1,

B symmetric nonsingular. and X symmetric positive definite.




