/ Example 6.3 (pp. 101-105) \

Model

X;|\i ~ Poisson(\;) independently i = 1,...,n
Al ~ exponential(f) also independently

6 ~ gammala, )

Goal

T(A1L, oy Ap, 01, s )

f(1y ey Tu| AL,y s Ay ) - T( A1, ooy Ay 0)

m(xy, ..., Tp)

flxy, ey Tu| A1, oy An) - (A1, .oy Ap|@) - 7(0)

m(T1, ..., Tn)

. /
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/ Technical Bottleneck \

3317 )
= /f L1y eeny $n‘>\1,... )71'()\1,,)\”‘(9)71'(9) d@d)\ld)\n
n —>\ )\xz
_ / H H he 0N [ po—1 —59] dOd)\;...d\,
P (cv)
(integrate over 0 first
=
\integrate over Ai, ..., \, first

. /
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Integrate Over 6 First

_)\ )\xz ]

[l

i

1=1

HQ@Q)‘] [ )ea 1 —59] dOd\y...d)\,

[ / gr+a—1,—(B+XT, M) d9]

1=1 N ~~ g
(%) d)\l
_ Te N B L(n+ )
= / [Hl 7] ] D) (Bt oo, ayree At
(BOT(n+a) [ (em2==™) ([T A
r(a)H?lwz'f (B4 M) e dAlmdAi

~
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Integrate Over \q, ...,

H G0N

X’“

/BOt
()
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1406
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/Ba
()

‘gn—l—a—le—BQ

do

(1+ Q)n(:z~+1)

“/”

uh, oh ...

A, First

[ >9a 1 —59] dOd)\1...d)\,,

ea—le—ﬂ‘)] do

ea—le—f”] df

~
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/ Monte Carlo \

For z ~ f(2), z = (21, 22, ..., 29) € R%, want

E[h(z)] = / h(z)f(z)dz, Plg(z) € A] = / f(2)dz.

(z)eA

Can approximate by

JECHOEEES SIEH!

1 n
z)dz ~ — Ilg(z;) e A
[ 5@ 2> Tlalz) € 4

if can obtain (somehow) a sample {z1,..., 2z, } ~ f(2).

. /
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/ Using the (Gibbs Sampler \

e want, but don’t know how, to sample from a multivariate

distribution, f(z1, 22, ..., 24)

e can repeatedly sample from the conditional distributions
f(Zj‘Zl, vy Rj—T19 Rj41y oeey Zd), ] = 1, 2, coey d, 1, 2, coey d,

until “things stabilize” (called “burn in”)

. /
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/ Back to Example 6.3 \

Want
T( ALy ey Any 01, oo y).

So repeatedly sample from

7T()\z | )\1,...,)\7;_1,)\@‘_|_1,...,)\n,e,ﬂfl,...,LEn), 1 = 1,...,7?/;

(O | AL, e An, T, e, Tn).

Exercise Show that the integral marked earlier by (x) implies

T(OAL, ooy Ans @1, s ) ~ gamma (a4, B+ > A

1=1

and the integral marked earlier by (x*) implies

T(Ai| A1y oy Aic 1, it 1y ooy Ay 0,21, .o, ) ~ gamma(x; + 1,1 4 ).
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/ Algorithm \

initialize t = 1 and \\”Y) = z; for i = 1,2, ...,n

while (£ < tyn)
draw () ~ gamma (oz +n, 8+, )\Z(-t_l))
draw )\,gt) ~ gamma(xﬂrl, 1+9<t)) fori=1,2,...,n
increment ¢t = ¢ 4 1

end while

return {(Agt), ceey Ag), H(t)) 1> tburn.in}

. /
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