
HAL Id: tel-02511403
https://theses.hal.science/tel-02511403v1

Submitted on 18 Mar 2020

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

Lagrangian Based Approaches for Lexicalized Tree Adjoining
Grammar Parsing

Caio Corro

To cite this version:
Caio Corro. Lagrangian Based Approaches for Lexicalized Tree Adjoining Grammar Parsing. Data Struc-
tures and Algorithms [cs.DS]. Université Sorbonne Paris Cité, 2018. English. ⟨NNT : 2018USPCD051⟩. ⟨tel-
02511403⟩

https://theses.hal.science/tel-02511403v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr



























































































































































































































































































































	I Introduction
	Introduction
	Lexicalized Tree Adjoining Grammars
	Motivation
	Parsing
	Previous work

	Contributions
	Derivation tree parsing
	Efficient parsing via Lagrangian Relaxation


	Publications

	II Background
	Lexicalized Tree Adjoining Grammar
	Phrase-structure
	Definitions
	Lexicalized Tree Substitution Grammar
	The adjunction operation

	Parsing
	Parsing as deduction
	CYK-like algorithm for LTAGs
	Complexity

	Derivation tree

	Efficient structure decoding
	Graph-based structure decoding
	Integer Linear Programming
	Introduction
	Properties

	Lagrangian relaxation
	Definitions
	Properties
	Equalities and dual decomposition

	Subgradient descent
	Theory
	Algorithm

	Problem reduction
	Branch-and-bound
	Conclusion


	III Contributions
	 Derivation tree parsing via the YRMSA 
	Motivations
	Parsing well-nested arborescences with 2-bounded block degree
	Definitions
	A polynomial ILP formulation
	An exponential ILP formulation

	Reduction to the YRMSA problem
	Definition
	ILP formulation
	Lagrangian Relaxation

	Efficient decoding via Non Delayed Relax-and-Cut
	Motivations
	Algorithm
	Problem Reduction

	Experimental results
	Datasets
	Decoding
	Training
	Parsing Results

	Parse tree labeling
	Notation
	Item definition
	Axioms and goal
	Traversal rules
	Combination rules
	Example
	Correctness
	Complexity

	Conclusion

	 Discontinuous phrase-structure Parsing via the GMSA 
	Motivations
	Reduction to the GMSA problem
	Spinal Tree Adjoining Grammar
	Generalized Spanning Arborescence
	Reduction

	Integer Linear Programming formulation
	Dual decomposition
	Efficient decoding
	Combinatorial algorithms for subproblems
	Lagrangian enhancement
	Problem reduction

	Experimental results
	Neural parameterization
	Datasets
	Results

	Conclusion and future work


	IV Conclusion
	Conclusion
	Summary of contributions
	Future work
	Lexicalized Tree Adjoining Grammar parsing
	Parsing other lexicalized grammars
	Natural Language Processing applications of the Generalized Maximum Spanning Arborescence
	Simple and accurate derivation tree parsing



	Bibliography
	Appendices
	Penn Treebank tag set
	Maximum Spanning Arborescence
	Subproblems for the well-nested arborescence with k-bounded block degree
	Gap degree of an arborescence
	Well-nestedness of an arborescence

	Subproblems for the GMSA
	Subproblem 1
	Subproblem 2

	Probabilistic model


