19.8. Exercises 939

Algorithm 19.4 The incremental EM algorithm for network with table-CPDs

Procedure Incremental-E-Step (
6, /] Parameters for update

m, // instance to update
)
Run inference on (G, 8) using evidence o[m)|
foreachi=1,...,n
for each x;, u; € Val(X,, Pag(i)
/I Remove old contribution
M[JZZ‘, ’U,L] — M[]}L, ’U/i} - Mm [.Z‘,L', uz]
/I Compute new contribution
M|z, u;] — Pz, u; | o[m))

Mzi,wi] «— Mz, u;] + My [2i, ui]
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Procedure Incremental-EM (
G, Il Bayesian network structure over X1, ..., X,
00, /I Initial set of parameters for G
D /] Partially observed data set
)

1 foreachi=1,....,n

2 for each z;,u; € Val(XT;,Paggi)

4 foreachm=1...M

5 Mm [l‘i, ’U,l] — 0

6 /I Initialize the expected sufficient statistics
7 foreachm=1... M

8 Incremental-E-Step(G, 68°, D, m)

9 m«— 1

10 for each t = 0,1..., until convergence
1 I E-step

12 Incremental-E-Step(G, 8", D, m)

13 m <« (m mod M)+ 1

14 Il M-step

15 foreachi=1,...,n

16 for each z;, u; € Val(X,, Pag(i)
17 ‘9?\2 - wi\[’fz[;:]l]

18 return 6°




