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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 nonterminals

J: nonterminal index
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Random Variables

Tiiyiy € {1,...,J}: nonterminal index that generates substring from position i; through i, of
sentence [
Wy € {1,...,K}: word index at position i of sentence /
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Model Parameters

bj = Pr(Ty ) =Jj) (V1)
@ijojs = Pr(Tiiyiy = j2, Thiy+1iy = J3|Tiniy = j1) (VD)(Vir)(Via > i1) (Vi3 > ip + 1)
Cik = PI”(W],' = k‘Tl,',' :]) (Vl) (Vl)
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To compute s(7T).

Q Sample either W from cr or T'T” from ar.
Q If sampled W, return W.
Q If sampled T'T”, return s(7")s(T").

@ Sample T from b.
Q Return s(7).
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Inside Probabilities

a,b,c)

Qliyigj = Pr(Wyi, = kiiyy ooy Wiy = ki, Thiyin = J
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Biiyij = Pr(Wi = kit oo, Wit = ktimt, Wit = ki1 s Wiy = kuqys Ty iy, = Jla, b, c)
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Inside Algorithm

aiiij = cjw,; (YD)(Vi)(V))

iy inj = Z @jj,j, iy ij, Qi 1ig, (V1) (Vi) (Viz) (V))
Jiiasi1 < i+1<ip
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Outside Algorithm

Bruqy; = by (VD))

. .
Biivinj = E ;i ity — 1> Bliinjy + E @jy iy Cutin+ 13, Bl iy
J1dasi<iy Jii2si2<i
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Likelihood Estimation

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

= bjougy
7

= Bugerw, (Vi)
j
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Inside-Outside Algorithm

Virig = Pr(Wir = kuts ooy Wy = Ky Tiiyiy, = jla, b, €) o iyinjBiiyinj
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Baker-Lari-Young Reestimation Procedure

bj:ox Z Yy (V)

1

Ay X Y Vliyigis Viriaiy Vi #1155 (1) (%72) (V3)
Liy<ip,ip+1<i3

Cji 1o Z Yiiig (V) (k)

1,i, W=k
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