n-Best Parsing Revisited

Matthias Biichse Daniel Geisler
Torsten Stiiber  Heiko Vogler

Technische Universitat Dresden

Workshop ATANLP
ACL 2010
2010-07-16



Contribution

this
work




Contribution

this
work

Huang and Chiang,
2005




Contribution

this
work

Huang and Chiang,
2005

—+

larger class of hypergraphs



Contribution

this
work

Huang and Chiang,
2005

+
+

larger class of hypergraphs

confirm conjecture for cyclic case



Contribution

this
work

Huang and Chiang,
2005

+
+
+

larger class of hypergraphs
confirm conjecture for cyclic case

more flexible weight structures



Contribution

this
work

Huang and Chiang,
2005

+ + + +

larger class of hypergraphs
confirm conjecture for cyclic case
more flexible weight structures

functional specification (Haskell)



Contribution

this
work

Huang and Chiang,
2005

+ + + +

larger class of hypergraphs
confirm conjecture for cyclic case
more flexible weight structures

functional specification (Haskell)



Two Scenarios

> Parsing
> Decoding
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argmaxg't’,)ee P(etree | €)

Item form:
[i;A = aep,j

Goal:

1,8 = Se, n+tl]
Rules:
1,55 51|
i, A= aew;B,j
1, A= oaw;efj+1

R(B =~ . :
B> ..‘;7_7' [i, A= e B, j)

[A— aeBpkl [k,B—ye,j|
[, A>aBep,j]

(Goodman, 1999)

Initialization

Scanning

Prediction

Completion
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e'()=3

2. extend to derivations:

[g(e. F(e))]' = g'(e'(), F1(e'())) = 1.3

3. define binary relation =, better-than:

eg.  G3& iff 4<&
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The n-Best Derivations Problem

Given a hypergraph H,
a linear pre-order 3
(fulfilling our requirements), and
a target vertex v,

compute n best derivations for v (in order).
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p 1 = merge {e'(),f*(p 1)}
p2=merge {g°(p1 pl)}

works with acyclic hypergraphs

» strict evaluation/call-by-value "~" bottom-up
“~" Algorithm 2 of (Huang and Chiang, 2005)

» lazy evaluation/call-by-need “~" top-down
“~" Algorithm 3 of (Huang and Chiang, 2005)
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Final Specification

RN

f
p 1 = (head e'()):merge {tail e*(), f*(p 1)}
p 2 = (head g*(p 1, p 1)):merge {tail g*“(p 1, p 1)}

» algorithms for solving the 1-best-derivations problem well
established

» cf. (Knuth 1977)
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Example Computation

p 1 = (head e'()):merge {tail e*(), f*(p 1)}
= e:merge {tail e*(), f*(p 1)}

= (head g*(p 1, p 1)):merge {tail g*(p 1, p 1)}
(head (p 1), head (p 1)):merge {tail g*“(p 1, p 1)}
(e

(

I I

,e):head (tail g*(p 1, p 1)):merge {tail®> g*(p 1, p 1)}
e, e):head (merge {g*(tail (p 1), [head (p 1)]), g*(p 1,tail (p 1))})
‘merge {tail> g*(p 1, p 1)}

2
g
g
g
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Complexity and Runtime
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Contribution

this
work

Huang and Chiang,
2005

+ o+ 4+ o+

larger class of hypergraphs
confirm conjecture for cyclic case
more flexible weight structures

functional specification (Haskell)
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