Useful distributions

univariate normal A random variable X € R has a N(f, 0?) distribution if 2 > 0 and

p(x]h,0?) = (27702)’%6_ﬁ(r_9)2 for —oo <z < 0.

multivariate normal A random vector X € R? has a MV N(6,%) distribution if ¥ > 0 and
p(]0,%) = (2m) 72|87 2 exp{~3(z — )T (z - 0)}

gamma A random variable X € (0,00) has a gamma(a,b) distribution if @ > 0,b > 0 and

p(zxla,b) = FZE{;) @ le™%  for x > 0.

E[X|a,b] = a/b, Var[X|a,b] = a/b?

inverse-gamma A random variable X € (0,00) has an inverse-gamma(a,b) distribution if 1/X has a
gamma(a,b) distribution. If X is inverse-gamma(a,b) then the density of X is

p(zxla,b) = Flza)zfaflefb/z for z > 0.

EX|a,b) = 2 ifa>=1,0if0<a<1

Var[X\a,b]:#Q(G_Q)ifazlooifo<a<2

inverse-Wishart A random p X p matrix ¥ has an inverse-Wishart distribution if

p(E|V0,Sal) o |E|‘<V0+p+1)/2 X exp{—%tr(SoZ_l)}.

e the support is ¥ > 0 and ¥ symmetric p X p matrix. vy € Nt and vy > p. Sy is a p X p symmetric
positive definite matrix.

e EX7Y=1S;" and E[X] = So.
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binomial A random variable X € {0,1,...,n} has a binomial(n, #) distribution if § € [0,1] and

p(X =z|0,n) = (1)0"(1—0)"* forxze{0,1,...,n}
E[X|0] = nd, Var[X|0] = nf(1 — 0)

beta A random variable X € [0,1] has a beta(a,b) distribution if ¢ > 0,b > 0 and

p(z|a,b) = %xa_l(l —z)7t for0<x < 1.

E[X|a,b] = ;% Var[X|a,0] = orriiarme

Poisson A random variable X € {0,1,2,...} has a Poisson(d) distribution if § > 0 and
p(X =z|f) = 97”% for x € {0,1,2,...}
E[X|0) =0, Var[X|0] =6

exponential A random variable X € [0, 00) has a exponential(#) distribution if § > 0 and
p(al9) = b0
E[X|0] = %, Var[X|0] = 5



