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7.6.

Parameters 0,1, 4,, a
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Exersice 7.6

p(a, 0,21, 4;]x) x p(a)p(0) - p(A1]|a) - p(Az]|a) X L(6, A4, 4;)
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Exersice 7.6

p(6,41,2; ) < p(a)p(@) -p(A1]a) - p(A;]a) X L(6, 4, 4;)
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Exersice 7.6

p(6,41,4; ) x p()p(@) - p(Ay]a ) - p(A;]|a) X L(e:/h»lz)
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Not a known d|Str|but|On, #Calculating sum xi for all values of theta
But a finite number of et ey
values for theta’ we nheed xsum[i] = sum(coalSdisasters[1l:i])

. Xsum = sum(coalSdisasters)
the partial sum of x;
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76D

112

2]
for(i in 1:N) O(AEj:l L 6—9)\1 A2j=9+1 Lj 6—9)\2
1 2

#Sample theta
logp = xsum*log(lambdal)-lambdal*seg(l,n-1) + (Xsum-xsum)*log(lambda2)-lambdaZ2*seg(n-1,1)

p = exp(logp)/sum(exp (logp))

theta = sample(l: (n-1),1l,prob=p) theta

#Sample lambda Gamma(A;: 3 + E .a+0)
lambdal = rgamma (l,shape=3+xsum[theta],rate=alpha+theta) -

lambda2 = rgamma (l, shape=3+Xsum-xsum[theta], rate=alpha+n-theta) 112 7=l

$Sample alpha

alpha = rgamma (l, shape=16,rate=l10+lambdal+lambdaZ2) 'Gamma(A?v 3 + § : , Q¥ + 112 — 9)
thetaM = c(thetaM, theta) j=0+1

lambdaMl = c(lambdaMl, lambdal)

lambdaM2 = c(lambdaM2,lambda2) oxGamma(a; 16,10 + A\ + As)

alphaM = c(alphaM,alpha)
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Diagnostics
Have removed the 1000 first

Trace plot
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Results
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par (mfrow=c(1l,1))

plot (lambdaMl [seg(l,N-J,by=10)], lambdaM2 [seqg(l,N-J,by=10)1)
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(7.29)

K. Afwr averaging over k for each

o

. a0

), Bja ~ N(O, aﬁ). and €; ~
 priori. Assume that o7, 03, and
‘model, assume an improper flat
Gibbs sampler for this problem

5 3
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(7.30)

. ‘0’ 0'5), ﬂf(i) ~ N(O, 0%)9 and it
dent a priori. Assume that oy, 05, and
 model, assume an improper flat

» Gibbs sampler for this problem

. hereafter. Show that at itera-
ry out Gibbs sampling for this




Ui0O s Matematisk institutt

Det matematisk-naturvitenskapelige fakultet

1 1
. M — e — M 2
p(ple, B, y) ¢(z; Mean, Var ) « exp{ > " Var (z ean )“ }
xp(p, o, B, y) 5
=p(n)p()p(B)p(ylp. . B) n(”_lx) — (npr? — 20+..)
OCP(H) (y\.u @, 3) n
x H H exp[— 5oz (Yi; — 1 — @i — B’
i=1 j=1 i
I J;
C?’CHHEXP[—%[(E}H—G; Biy)* — 2(yij — i — Bigiy) it + 1]
i=1 j=1
Ji
cx(mp[—— np’ QZZ Yii — @i — Biciy) 1]
] j=1
Ji
o exp|—goz[n — iz (yij — @i — Bjy))’]
=1 j=1
J;

-

o exp[—goz (1 — (4. — —Z Jicvi — iz Bii)’]

i=1 i=1 j=1

13




Ui0O s Matematisk institutt

Det matematisk-naturvitenskapelige fakultet

p(ailﬂ: g, JB y)
oxp(p, @, B,y)

A

1
a——Xx

2
) = (cia ? — 2ax+..)
€1

=p(pn)p(c)p(B)p(y|p, o, B)

xp(a;)p(y|p, e, B)
J;
X exp(—éa?) HEXD[—ﬁ('yij — 1 — 53’(2'])2]
7j=1
J;
x exp(— 5oz (12) H exp[—ﬁ[('yzj — 1= Bi)? — 2(yij — p — Bjwy)ai + afl]
j=1
J;
j:l
oLy (e —n=Ai(i))
X exp —%[U% + ﬁ][ﬂf; — ﬁ - i {1,- <14
“ ; . o_2+?
_ Yi.-— ZJ 1/ Jf 1
xexp[—3[;z + é][m Ji,%g I A ]
rr*‘-' o2

14




UiO s Matematisk institutt

Det matematisk-naturvitenskapelige fakultet

p(Bja |1, i, B, y)
xp(p, a, B,y)
=p(u)p(a)p(B)p(y|u, e, B)
ocp(Bii) )p(y\#a o, 3)
x exp(— —g- 2

2

X EXp( _f _}(1}) E}(p[_

o exp[—3 ["f it 2385

i(0)
o exp|— [—f+ 3118 —

=1Bie) —

X exp[— [—g- -

_}(1)) Exp[_é(yfj — H
ﬁ (yij — j— ;)
o 2 (ylj

Cq1

1 \?
cy (ﬁ ——x) = (¢,f % — 2Bx+..)

; — 5;’(-&))2]
*—2(yi; —
)Bj( )]

)Bigi) + 82( )]]

1 Yy j — =0y

(.._,-2

(yul #f:)] ]

a 2

Je )

)12
el

15



Ui0O s Matematisk institutt

Det matematisk-naturvitenskapelige fakultet

. be improved via repa-
srized via hierarchical
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p(ply,m,y) occp(p, v, m,y) = p(p)p(y|)p(n|y)p(y|n)
oxcp(p)p(y|p)
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7.8 a Gibbs for p(pl,r . ,6:. y)
 |nitialization

sig2.alpha = 86

Pt L e Given in text
sig2.eps = 1

n = nrow(d)

v.bar = mean(d$Moisture)

y.dot <-with(d, tapply(Moisture, Batch, mean))
Jg = 2

I =15

D=1000

L = 1000

N = D+L

Vi =1/(J/sig2.eps + 1l/sig2.alpha)
V2 = 1/(1/sig2.eps+l/sig2.beta)

V3 = 1/(J/sig2.beta+l/sig2.alpha)
Yy = matrix(dS$Moisture,ncol=J,byrow=T)

20
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7.8 a Gibbs for p(pl,, Q. ,3:. y)

* Gibbs sampler

#Gibbs sampling
for(i in 1:N)
{

$Sample mu

mu = rnorm(l,y.bar-sum(J*alpha)/n-sum(beta)/n,sqgrt(sig2.eps)/n)
$Sample alpha

alpha = rnorm(I,J*V1* (y.dot-mu-rowSums (beta)/J)/sig2.eps,sqrt (V1))

$Sample beta
beta[,1l] = rnorm(I, V2*(y[,1l]-mu-alpha),sqrt(V2))

beta[,2] = rnorm(I, V2*(y[,2]-mu-alpha),sqgrt(V2))
#5tore simulations
muMl [k,i] = mu
alphaM[k,i,] = alpha
betaM[k,i,,] = beta

sig2.eps = 1
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7.8 b) Gibbs for p(i,v.m.y)

#Initialization
mu = y.bar
gamma = y.dot-y.bar
eta = matrix(0,nrow=I,ncol=J)
y = matrix(d$Moisture,ncol=J,byrow=T)
#Gibbs sampling
fok(i in 1:N)
{
#Sample mu
mu = rnorm(l,mean(gamma),sgrt(sig2.alpha)/I)
#Sample gamma
gamma = rnorm(I,V3* (rowSums (eta)/sig2.beta + mu/sig2.alpha),sqgrt(Vv3))
#Sample eta
etal[,1] = rnorm(I,V2*(y[,1]/sig2.eps—-+gamma/sig2.beta),sqgrt(V2))
etal[,2] = rnorm(I,V2*(y[,2]/sig2.eps+gamma/sig2.beta),sqgrt(V2))

muM2 [k,1] =
gammaM [k, i, ]
etaM[k,1,,]




