Gibbs sampler for progression model - Using Normal
1 The hierarchical model

Random variables:

Forg=1,...,G:
Z, ~ Categorical(rr).
Forj=1,...,J:
For 7 € T;:
M, j 7 ~ Normal(Hg, 09).
Fori=1,...,m:
Fort € 7
Xigil{Ze = j, My j.7 = lg j, 7} ~Normal(l, ; 7,0).

Fori=1,...,n:

Sig = Zthl Do Xigi-
Parameters are:
1. woeR,0p e Ry, 0 R,
2. 7 ¢ standard J-simplex in R’.
3. po € standard T-simplex in R” foro =1,...,X.
Call 8 = (uy, 00,0,7,p).

2 Change of variables

It will be useful to avoid having S; , = Zthl Do; 1 Xi g+ as part of the model, so we change variables as follows. Let

Bigr : Vi > VigiSig/ Poyt

29; P . . .
Note that ayqj A = Sig/Pos ifi=1,g = g',t = 1" and 0 otherwise, so the Jacobian determinant
i"g'r ’
n G T
ol =TTI11 151/ P
i=1g=11=1

Thus the conditional density

f(yi,g.,l‘jau&j,y) = (Si,g/po'i,t)fNormal(yg,j_tq,G)(yl',ngl'.,g/pO'iJ)

_ Sig/Pois exp (7 (VigaSig/Poia _“g,j-y)z)
V2no? 202

_ Sig/Poy.i ex (_ (iga _”g,j,=9l’6i,t/si,g)2)
V271o? 206%(po,1/sig)?

= fNormal(ﬂg,L?Pa,-,t/si‘gﬂpaix/Si,g) (Yi,g,t)




3 Likelihood

The full likelihood is

Hf g H (Siglxigs) H ngg Hf xt;,lkpﬂgzg 7)

T €T, teT

n

G
= I]l Tzg {Zr | Po;.iXi gt =Sig} H fNormal (10,00) .ug 2g,T HfNormal (Mg 2,70 )(xi,g,t)
g:

i=1 T €T, teT

The marginal likelihood is

fo(s) =E(fo(s,Z,X,M)) (M is upper case 1)

However, we will change variables

We will use Monte Carlo EM to estimate 6. Define
7(616) = Eglog fo (s, Z,X,M)

Sample (z¥), x®) k) k=1,... K, according to P5. Then
B ~ K
7(618) ~ Jx(818) := ¥ Tog fa(s, 2, x, u¥))
k=1

The MCEM algorithm is to repeat @ < arg maxg JK(9|§), taking new samples at each iteration, until convergence.



