Some useful distributions

Discrete distributions
. Binomaial
X ~ BZ(n,0) if

P(X =2)= < Z >0I(1—9)H x=0,1,...,n

E[X] =nd and V[X] =nb(1 - 0).

. Discrete uniform
X ~ DUy, 09] if
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P X=g)m ——— — 9. 0 L e
( x) 02701+1 x 1,01 +1, L0
E[X]ZWand V[X]:W.
. Geometric
X ~GEO) if

PX=2)=01-6)" z=0,1,2,...

E[X] =132 and V[X] = 152,

. Hypergeometric
X ~H(N,R,n) if

pon L))

EX]=nf and V[X] =n
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. Negative Binomial

X ~NB(r,0) if

P(X =) = ( vl >9T(1—0)$ r=0,1,2,...




. Poisson
X ~P(0) if

Continuous distributions

. Behrens Fisher
X ~ BF(v1,v2,0) if X =Tycosf —Tysinf and T; ~ T (v;,0,1).
E[X]=0for v1,1rp>1and V[X]| =4 sin” 6y VQCOSEQ for vy,vy > 2.
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. Beta
X| ~ Ba, ) if
flx) = ! 7 T1-2)t 0<a<1
B(a, B) ’
where B(a, 8) = Flf?(l)i(ﬂﬁ))
_ _« _ 8
ElX] = 355 and VIX] = irpyilararn
. Cauchy
X ~C(p,0?) if
1 o
=—— 7 Vu
@)= e v
The moments of this distribution do not exist.
. Chi-squared
X ~x2if X ~ G(v/2,1/2).
2—u/2
— v/2—1_—x/2 0.
E[X] =v and V[X] = 2v.
. Exponential
X ~ &) if

f(x) =07 z>0.
EX]=§yVI[X]=g.
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Fisher’s F
X ~ Fla, p) if

o+

10 g (5) = (145) T ve

2 —_ .
E[X] = % if #>2 and V[X] = 2202 55 5 > 4,

Gamma

X[ ~ Gla B) if

E[X] = % and V[X] = %

Inverse Chi-squared
X ~I2if1/X ~x2. ElX] =5 if v >2and V[X] =
v >4,

Inverse Gamma
X ~IG(a, B) if X71 ~G(a, ).

flx) = Fﬁ(:)x_(aﬂ)e_ﬁ/w x> 0.

2

E[X]= Ly ifa>land VIX] = o

a—1

if a > 2.

Normal
X ~ N(u,o?) if

fla) = —_emmmen’ vy
E[X] = p and V[X] = o2

Pareto

X ~PA(e, B) if

flz) = ﬁaﬁx_ﬂ_l > .
E[X] = 55 if > 1 and V[X] = == if B> 2.
Student’s t

X ~ T (v, p,0?) if
o\ —(v+1)/2
_I'((v+1)/2) 1 (x—p
e W= <1 Ty <a> ) v

EX]=pifv>1and V[X] = H50% if v > 2.
The T (v,0,1) distribution is the standard Student’s t distribution.
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Uniform
X ~U(0,0) if
1
f(x):g 0<z<b.

EX]=2and V[X]=2.

Multivariate distributions

. Dirichlet

X = (X1,...,X,)T ~D(O) if

F(Zp—l 91’) . 01—1
X)=——== 2 ||z O<xy<1,3? 2,=1
f( ) F(Ql)F(Gp) - i 1 Zz_l

N Jp— 1= 0;(1—9;)
E[X;] = <& % and V[X;] = o 95)2(2%:1 9:+1)

=1

. Multinomial

X=(X1,...,X,)T ~ MN(n,0) if

' p
P(X:x):%HGfi P ai=nand0<6; <1Vi
i=1"1 0

E[XJ] = m‘)j and V[X]} = 719](]. — Gj)

Multivariate normal
X = (Xl,...,Xp)T ~N(p,X) if

) = g @ (—px - k- )
EX]=pand V[X] = 3.
. Wishart
V ~ W, 2) if

-1

k .
1= 1
fv) = <2uk/2ﬂk(k—1)/4 HF (HZ>> |V|_D/2‘E‘(V_k_l)/2 exp (-2757‘(21\/))

2

i=1
where k = dimV.

E[V]=vX.

Inverse Wishart

V~WIr, 2 )it VW,
EVl=w—-k- 1)_12.



