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Introduction

I Supervised dependency parsers feed on annotation

I How does annotation influence parsing performance?
I Formal properties:

I Expressivity and complexity of representations
I Impact on parsing efficiency

I Substantive properties:
I Theoretical linguistic assumptions
I Impact on parsing accuracy
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Formal Properties

I What class of formal objects are suitable for dependency
annotation and parsing?

I Some candidates:
I Dependency trees
I Dependency forests
I Directed acyclic dependency graphs
I Arbitrary dependency graphs

I Mono- or multistratal annotation/parsing?

I Null elements?
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Dependency Trees and Projectivity

I Projective dependency trees:
I Exact inference in polynomial time
I Deterministic parsing in O(n) worst-case time

I Arbitrary dependency trees:
I Exact inference intractable (except for arc-factored models)
I Deterministic parsing in O(n2) worst-case time

I Practical running time depends on several factors
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Case Study: Transition-Based Parsing

I Deterministic transition-based parsing [Nivre 2008]

I Parsing time determined by
I complexity of transition system
I classification time (cf. grammar constant)

I Experimental study:
I CoNLL-X data (12 languages) [Buchholz and Marsi 2006]

I SVM classifiers (all-versus-all)
I Sentence length = n
I Label set = L

Parser Complexity Time LAS
Projective [Nivre 2003]

O(n · |L|2) 1.00 79.3

Pseudo-projective [Nivre and Nilsson 2005]

O(n · |L|4) 1.59 79.6

Non-projective [Nivre 2007]

O(n2 · |L|2) 1.63 79.8
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Why Bother?

I Do we need non-projective dependencies?
I Two conversions of the Penn Treebank:

I Old style = Non-local dependencies ignored
I New style = Non-local dependencies recovered

I Experimental comparison [Johansson and Nugues 2007]

I Parsing accuracy for MaltParser (LAS)
I Classification accuracy for semantic roles (SRL)

LAS SRL
Old style

90.3 63.0

New style

87.6 72.5

I NB: New style used in CoNLL shared tasks 2007–2009

On the Role of Annotation in Data-Driven Dependency Parsing 6(13)



Why Bother?

I Do we need non-projective dependencies?
I Two conversions of the Penn Treebank:

I Old style = Non-local dependencies ignored
I New style = Non-local dependencies recovered

I Experimental comparison [Johansson and Nugues 2007]

I Parsing accuracy for MaltParser (LAS)
I Classification accuracy for semantic roles (SRL)

LAS SRL
Old style 90.3

63.0

New style 87.6

72.5

I NB: New style used in CoNLL shared tasks 2007–2009

On the Role of Annotation in Data-Driven Dependency Parsing 6(13)



Why Bother?

I Do we need non-projective dependencies?
I Two conversions of the Penn Treebank:

I Old style = Non-local dependencies ignored
I New style = Non-local dependencies recovered

I Experimental comparison [Johansson and Nugues 2007]

I Parsing accuracy for MaltParser (LAS)
I Classification accuracy for semantic roles (SRL)

LAS SRL
Old style 90.3 63.0
New style 87.6 72.5

I NB: New style used in CoNLL shared tasks 2007–2009

On the Role of Annotation in Data-Driven Dependency Parsing 6(13)



More Efficient Non-Projective Parsing

I Dependency parsing with online reordering [Nivre 2009]

I Interleaved sorting and parsing
I New transition for swapping input words
I State-of-the-art results for non-projective dependency parsing
I Expected linear time for representative inputs
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Substantive Properties

I How do we determine heads and dependents?

I Conflicting criteria for many types of constructions
I Even well-motivated annotations can be suboptimal for parsing

I Large body of work on PCFG transformations:
I Parent annotation [Johnson 1998]

I Head lexicalization [Collins 1999]

I Horizontal and vertical markovization [Klein and Manning 2003]

I State splitting [Petrov et al. 2006]

I Much less explored for dependency parsing
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Case Study: Coordination and Verb Groups

Prague style Mel’čuk style

Conj1

� �
?

CC
?

Conj2

� �
?

Conj1

� �
?

CC
?

Conj2

� �
?

AuxV

� �
?

MainV
?

AuxV

� �
?

MainV
?

On the Role of Annotation in Data-Driven Dependency Parsing 9(13)



Case Study: Coordination and Verb Groups

I Parsing experiments [Nilsson et al. 2006, Nilsson et al. 2007]:
I Transform training data from Prague style to Mel’čuk style
I Apply inverse transformation to parser output

I Data:
I Prague Dependency Treebank [Hajič et al. 2001]

I Slovene Dependency Treebank [Džeroski et al. 2006]

I Parser: MaltParser [Nivre et al. 2006a]

Transformation Slovene Czech
None

77.3 83.4

Coordination

79.3 (+2.0) 85.5 (+2.1)

Verb groups

77.9 (+0.6) 83.6 (+0.2)
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Case Study: Coordination and Verb Groups

I Control experiment: Czech [Nilsson et al. 2007]

I Two parsers:
I MaltParser [Nivre et al. 2006a]

I MSTParser [McDonald et al. 2005]

Transformation Malt MST
None

83.4 84.5

Coordination

85.5 (+2.1) 83.5 (−1.0)

Verb groups

83.6 (+0.2) 84.5 (±0.0)

I No free lunch?
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Optimizing Annotations

I All other things being equal, facilitate parsing

I Experiments on the Swedish Treebank [Nivre et al. 2006b]

I Minimizing dependency length helps:
I Verb groups: AuxV → MainV
I Coordination: Conj1 → CC → Conj2
I Prepositional phrases: Prep → Noun

I Exception:
I Subordinate clauses: Comp ← Verb

I Hypothesis:
I Consistency more important than dependency length
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Conclusion

I Annotation does influence parsing performance

I Efficiency – formal properties

I Accuracy – substantive properties

I More research needed
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