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Size Hyperparameters and Indices

L: number of sentences

I: sentence index

I(1): number of words in sentence /
i: word position in sentence /

K: number of words in dictionary
k: word index in dictionary

J: number of states

J: state index
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Random Variables

T; € {1,...,J}: state index at position i of sentence [

Wi € {1,...,K}: word index at position i of sentence [
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Model Paramet

bj = Pr(Tn =) (VI)
ay = Pr(Typr =J'|Ti = j) (VI)(Vi)
cje = Pr(Wi = k|Ty = j) (VD) (Vi)
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Sampling

Qi=1

©Q Sample T; from b.

Q Sample W; from c,.
Qi=i+1

@ Sample T; from ar,_,.
Q Goto3.
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Forward Probabilities

ay =Pr(Wn =k, ... Wi =k, Ty = j

a,b,c)
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Backward Probabilities

Bij = Pr(Wizs1 = ki1, s Wirqy = kuqy, Tii = jla, b, ¢)
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lgorithm

oy = bicjw, (V1)(V))

j = (Z alil/%"j) cjw, (V) (Vi > 1)(V))

J
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Backward

By =1 (VD)(¥))

Bij = Za]y/cj/vv,,+.ﬂ/i+1j’ (VD) (Vi < I(n))(V))
7
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Likelihood Estimation

Pr(Wn = kun, -, Wy = kuqyla, b, )

=,
j

= bicw, Buy
j
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Forward-Backward orithm

i = Pr(Wi = ku, -, Wy = kuay, Ti = jla, b, ¢) o< auy By
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Baum-Welch Reestimation Procedure

bj:oc >y (V)
1

a o<y iy (G)(%)
Li

Ci 10X Z Vi (VJ)(Vk)

1,i, W=k
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