Formulae Sheet

Bayes’ Rule for Events

_ P(ANB) __ P(A|B)P(B)
P(B|A) = P(A) — ~ P(A)

where, by the Law of Total Probability,

P(A) = P(A|B)P(B) + P(A|B°)P(B°)
Posterior Model

F(rly) = LA o () L(]y)

Beta Model

m ~ Beta(a, )

The Beta model is specified by continuous pdf

f(m) = %W“‘l(l — )Pt for m € [0,1],a > 0,and 3 > 0

where I'(z) = fooo r*te®dr and I'(z + 1) = 2['(2). Fun fact: when z is a positive
integer, then I'(z) simplifies to I'(z) = (z — 1)\
Beta Descriptives

E(m) = ‘XL""B

Mode(m) = aj‘_gb

_ ap
Var(m) = (@1 B2 (at Bi1)
The Beta-Binomial Model
Let m ~ Beta(a, 5) and X|n ~ Bin(n, ) then

m|(Y =y) ~ Beta(a+y,5+n—1y)




Gamma Prior

A ~ Gamma(s,r) where s > 0 and r > 0:

The Gamma distribution is specified by continuous pdf f(A) = lf(z))\s_le_M for A €
[0, 00)

Gamma Descriptives

B =3

Mode(A) = =1 where s > 1

Var(\) = 5

Poisson Likelihood

flylN) = 67;!’\1/ fory €{0,1,2,...,n}
The Gamma-Poisson Model

If f(A) ~ Gamma(s, )

and if y; ~ iid Poissson(M)for i € 1,...,n
then f(A|Y) ~ Gammal(s + > y;,r + n).



Normal Prior

If o ~ N(0,72) then

= 1 ex — (,U _ 6)2 or — 00, OO
ﬂu%—vgﬁi p{ 52 ] for pu € (—00,00) . (1)

Normal Likelihood
IfY ~ N(u,0?) then

1 (y — p)?

V2mo? P {_ 202

L) x [T exo ] e {_2?_4% - ’“”)2] .

202 202
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fly) =

| e - )

The Normal Posterior

If
ind 2
Vil 2 N (1, 0%)
p~ N(0,7%)
then
. Oo%/n+yr*  T120%/n
i ~ (PG ) 3
24+ 02/n " 124 02%/n
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