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Size Hyperparameters and Indices

L: number of sentences

[: 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

Tii,i, € {1,...,J}: nonterminal index that generates substring from
position i; through i, of sentence /

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

bj = Pr(Tyqy =J) (V1)
@jrjojs = Pr(Thiyiy = j2, Ty 1iy = J3| Tiiis = j1) (V) (Vi) (Viz > i1)(Viz > i + 1)
Cik = PI‘(W[I' = k‘T/,’,’ :]) (Vl)(vt)
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Sampling

To compute s(T).
@ Sample either W from c7 or T'T” from ar.
Q If sampled W, return W.
Q If sampled 7'T", return s(T")s(T").

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

Qliyij = Pr(Wi, = kiiy s .., Wiy = ki, Tiiyi, = Jjla, b, c)
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Outside Probabilities

Biiyinj = Pr(Win = kit ooy Wiy —1 = kiiy —1, Wiy 11 = Kiiy15 s Wity = ku(ays Ty i, = Jjla, b, ¢)
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Inside Algorithm

Uiy = D G Qiyijy Ui 1y (V) (V1) (Vi) (V)

J1J2,i1 <i,i+1<ip
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Outside Algorithm

Buiay; = by (VI)(V))
Bivis = Y Gjujniiis—1pBiios T @iia s 41 Biii

J1y2,i<iy J1y2,i2<i
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Likelihood Estimation

Pr(Wn = ki, -, Wiy = kupyla, b, c)

= 2_bioniw;
J

= Z Biiciw;; (Vi)
J
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Inside-Outside Algorithm

Viiinj = Pr(Win = kuts s Wy = kigrys Tiiyi, = Jjla, by €) o< iy iyjBiiy i
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Baker-Lari-Young Reestimation Procedure

bj:x Z Yy (V)
!

Qjojojs 10X D Vi Vi Vi 1iis (1) (V2) (V3)
Liy <ip,ir+1<i3

Cjk 10X Z Yiiij (V) (Vk)

1,i, W=k
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