Hybrid Multilingual Parsing with HPSG for Semantic Role Labeling
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Abstract

In this paper we present our syntactic and semantic dependency parsing system, which extends the system of Zhang, Wang, & Uszkoreit (2008) in the multilingual direction, and achieves 76.49 average
macro F1 Score on the closed joint task. Substantial improvements to the open SRL task have been observed that are attributed to the HPSG parses with hand-crafted grammars.

Syntactic Parsing (MST)
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Models

Retraining Parse Disambiguation

 Original Parse selection models are trained with
manually disambiguated HPSG treebanks

» Parse ranking model is retrained to maximize the
agreement between HPSG dependency
backbone and CoNLL unlabeled syntactic
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PET: Efficient HPSG Parser

« Chart-mapping-based retokenization

« Unknown word handling with POS mapping rules
« Efficient best-first parsing with ambiguity packing

Dependency Backbone Extraction

From HPSG Analyses
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« HPSG derivations are mapped to

« HPSG dependency backbone
 POS of the DB parent from the
* DB label of the argument to its
« Labeled path from predicate to

 POSes of the predicate’s DB

word-word dependencies by
following the head daughters in
HPSG rules
features:

predicate and/or argument

parent (Al/AC)

argument in DB (AI/AC)

dependents

Predicate Classification

MRS Features
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* P MRS ep-name: lose_v_1 rel

P MRS-args labels: ARG1 ARG2
P MRS-args POSes: PRP PRP
A MRS ep-name: pron_rel

A MRS-preds labels: ARG1
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Deep Linguistic Grammars

* A MRS-preds POSes: VBZ

as quickly
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Experiment Settings

e Syntactic Parsing:. MST Parser, training and
testing are both with P-columns; HPSG features
are also experimented, but not included in the
submitted system

 Semantic Role Labeling: MaxEnt-based pipeline
of classifiers, with parameters estimated with the
open source TADM system; open systems include
extra MRS and HPSG DB features

 Parameter tuning: feature sets are fine-tuned
separately for each language on development
sets, for both closed and open systems
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Conclusion & Future Work

* The overall ranking of the system is #7 in the closed
challenge, and #2 in the open challenge

e The results clearly show that the integration of
HPSG parsing results in the semantic role labeling
task brings substantial performance improvement.
The conclusion from Zhang et al. (2008) on English
has been reconfirmed on multiple languages, even
where grammar coverage is low

* The gain is more significant on out-of-domain tests,
Indicating that the hybrid system is more robust to
cross-domain variation

e The closed SRL system needs to be improved in
the future
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