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An unsupervised learning of dependency grammar
Using inside-outside probability
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N = sentence length;
Compute [nside probahilities I:
For each word,
For each Rule A—w,
i, Al =0;
For each length len, 1to N
For each starti, 0 to N-len
j=rlen;
Foreach k, 1 to j-1
For each Rule: A—»BC
Wi,A ) += I{E, B K)*{k+1,C,j)*"P(A—>BC);
End
End
End
End

Compute Outside probabilities O :
For each Rule A»BC
Ofi,A,j) =0,
For each length len, N-1tc O
For each start i, 0 to N-1
j=,
For each k, | to j-1
For each Rule : A>BC
0(i,B.k) += O, A )Y(k+1,C 1*P(A—>BC});
O(k+1,Cj) += O(L,A)*(i B K}*P(A—>BC),
End
End
End
End
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For each rule A—a
Compute P,(A—a);
While iteration | is not converged
For each Rule A—a
C{A—a) =
Far each senfences
N = sentence length;
Compute Inside probabilities | using P,
Compute Qutside probabilities O using P;
For each length len, 1 to N
Fer each start i, 0 to N-len
J=itlen;
Fareach k, 1to -1
For each Rule. A—=BC
C(A—=BC) += I{1,B,k)*I{k+1,C jy*O{,A,))
*P(A—BCYI(0,5,N),
End
End
End
End
End
For each Rule A—a
Pi(A—a) = C(A—a)fE,C(A—b)
End
End
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For each k, i to J-1
For each Rule : A-BA
ILA]Y += I{i, B K)*I(k+1,A,[)*P{ABA}:
Q(.Bk) += O{L A j)"I(k+1,A[)*P(A>BA);
O(k+1,A,)) += O(,Aj)*(1,B.K)*P{A—=BA):
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Foreach k, i to -1
10, ) += I, K)* I+, 7 P{TReT]),
Ofi, k) += O, [y I{k+1, [*P(Tke-Tj);
Ofk+1, ) += O0,)*1(1, K)*P{Tk<-T));
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N = sentence length;
Insert Tree(N,N) to Tree list;
While not parsed
Select Tree(j,N} which has the highest probability;
Far each Words Wj on the headable path of Wi
For each rule
If dependecy (Wi-1, W) exist then
add Tree{l-1,N) to Tree list.;
End
End
Remove Tree(l,N);
End
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