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1S5GS

Given an input corpus of parsed sentences, TSGs define:

- how to extract from it a bag 1" of elementary trees

- how to combine them to form (new) parse trees

Given a new sentence our TSG can produce possibly many
parse trees yielding the sentence. We need to select only

one (disambiguation).
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Stochastic TSGs

STSGs define a probabilistic model over the possible parse
trees which can be produced by the grammar.

For every parse tree t,

J(7)
N f(r)

P(d) = F(n1) - F(7r2)-... - F(r,) where F(r1)

L AT =T{T]

P(t) = P(dy) + Plds) + ...+ Pld)

If we have a test sentence, we generate all possible parse
trees yielding that sentence and select the one with max
probability.
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CM-LTSG (76.63%)

Naive Strategies

= First Left
= First Right
= Random

Principle Based Strategies

= MLE
= Greedy strategy
= Entropy based strategy
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AUTOMATICALLY INDUCING
HEAD DEPENDENCY

CM-LTSG (76.63%)

Naive Strategies

» First Left (76.57%)
= First Right (71.30%)
= Random (79.84%)

Principle Based Strategies

» MLE (69.11%)
= Greedy strategy
= Entropy based strategy

- Extracts all possible e-trees
with one lexical item

- Finds the probabilistic
distributions over the
fragments which maximizes
the likelihood of the
observed data

- Implemented using EM
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AUTOMATICALLY INDUCING
HEAD DEPENDENCY

CM-LTSG (76.63%)

Naive Strategies

» First Left (76.57%)
= First Right (71.30%)
= Random (79.84%)

Principle Based Strategies

» MLE (69.11%)
= Greedy strategy
= Entropy based strategy

Overfitting problem !
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HEAD DEPENDENCY

CM-LTSG (76.63%)

Naive Strategies

» First Left (76.57%)
= First Right (71.30%)
= Random (79.84%)

Principle Based Strategies

Hill climbing strategy

- starts from a given head
annotation (i.e. random)

- aims at reducing the
uncertainty of the structures

= MLE (69.11%)

= Greedy strategy (8o.23%)
» Entropy based strategy

which can be associated to

each lexical item

(80.40%)
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AUTOMATICALLY INDUCING
HEAD DEPENDENCY

CM-LTSG (76.63%)

Naive Strategies

» First Left (76.57%)
= First Right (71.30%)
= Random (79.84%)

(S NP (VP (VBZ "plays") ADVP))

(S NP (VP (VBZ "plays") NP ADVP))

(VP (VBZ "plays") NP PP)

(S NP (VP (VBZ "plays") ADVP PP))
0 (VBZ "plays")

(S NP (VP (VBZ "plays")))

(VP (VBZ "plays") NP)

I e e el

Principle Based Strategies 17 (VBZ "plays")

= MLE (69.11%)

= Greedy strategy (8o.23%)
» Entropy based strategy

(80.40%)
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AUTOMATICALLY INDUCING
HEAD DEPENDENCY

CM-LTSG (76.63%)

Naive Strategies

» First Left (76.57%)
= First Right (71.30%)
= Random (79.84%)

Principle Based Strategies

= MLE (69.11%)

= Greedy strategy (8o.23%)
» Entropy based strategy

(80.40%)

Entropy (Information Theory)
discrete stochastic variable &

taking n possible values rp. . 7p,..... 7,

with probabilities p(r ). pl71,).....p(7,)
Hin) = — T.“f T ]“-”:r”'
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RESULTS

Entropy (Rand.)
Greedy (Bot.)
Random
Entropy (CM)
Entropy (Left)
CM

Left

Right

LR
80.72
80.42
80.21
79.98
80.01
76.46
70.65

69.58

LP
80.08
80.05
79.47
79.46
9.40
76.80
(6.18
f3.10

£y
80.40
80.23
9.84
f9.72
9.70)
76.63
(0.07

1.30
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CONCLUSIONS
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CONCLUSIONS

Results are promising but not state of the art
Many possible LTSG - not all were evaluated
Possible to come up with better head annotations

Make the extracted fragment more general
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FURTHER ANALYSIS
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FURTHER ANALYSIS
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