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Size Hyperparameters and Indices

L: number of sentences

[: sentence index

I(I): 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

Jj: nonterminal index
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Random Variables

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

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

bj = Pr(Ty;qy =j) (VI)
Gijjs = Pr(Tiii, = jo, Tiiy+1i = 3| Tivis = j1) (V) (Vir) (Vi 2 1) (Viz 2 iz + 1)
cit = Pr(Wy; = k|Ty; = j) (VI)(Vi)
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Sampling

To compute s(7).

Sample either W from c7 or T'T” from ay.
If sampled W, return W.

If sampled T'T"”, return s(7")s(T").

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

Qliyii = Pr(Wi, = kiiy s o, Wiy = ki, Tiiyiy, = Jjla, b, c)
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Outside Probabilities

Biiyinj = Pr(Wi = kut, ooy Wiy —1 = kiiy —1, Wiy 11 = Kiiy15 s Wity = ku(ays Tiy i, = Jla, b, ¢)
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Inside Algorithm

viij = ciw,, (V1) (Vi) (V)
Qi = D @y, i1y (V)(Vir) (Vi) (7))

J1d2,i1 <ii+1<ip
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Outside Al

By, = b (V)(V))
Bivisi = Y Gjujniiis—1jpBiios T @jin iy 41, B

Jry2,i<iy J1aj2,ia<i
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Likelihood Estimation

Pr(Wp = kit - Wiy = kyqyla, b, c)

= > by
J

= Z Biiiiciw, (Vi)
J
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Inside-Outside Algorithm

Viirij = Pr(Wn = ks oo, Wiy = ki, Tiiyiy = Jla, by €) < uiyinjBiiying
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Baker-Lari-Young Reestimation Procedure

bj ‘X Z Y (Vj)
I

Qs 1 D Vi Viiviaga Viia1izis (%) (%2) ()

L1 <ip,ir+1<i3

ci:oc Y iy (4)(vk)

1,i, W=k
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