Name: Atanas Georgiev Chanev

PhD student in Cognitive Sciences

Department of Cognitive Sciences, University of Trento, Italy

ITC-irst, Povo-Trento, Italy

Topic: Portability of parsing algorithms across languages

Research report for a period of one month at the Bulgarian Academy of Sciences. Project BIS-21++

This document has been prepared in accordance with the task:

Multilinguality in Advanced Information Search,

part of the project BIS-21++. The visit was organised within the package WP3: Networking with leading European Centres. The purpose of this one month period is joint work and training thus increasing cooperation between the Institute for Parallel Processing – BAS and ITC-irst Povo-Trento, Italy – a networking partner within the BIS-21++ project.

Portability of a parser to the BulTreeBank

We achieved state-of-the art results for parsing Bulgarian using the m7 model of the Malt parser and Support Vector Machines for learning. The conversion procedures are not exactly perfect but the resulting data sets can be used to learn models which can be employed in Natural Language Processing applications.

Subtasks:

Introduction to the BulTreeBank annotation scheme. Does heads help in addition to pure constituency representation?

PROGRESS: Meetings were organised regularly at BAS. The HPSG backbone of the treebank was one of the core reasons for the successful results. Comparing our results to results for other languages, our numbers outperform the ones for other treebanks.

Previous work on the topic performed by another research team. Repeating the experiments that were performed, possibly with a larger data set.

PROGRESS: To a large extent this work is based on the first conversion and parsing of the BulTreeBank with the Malt parser done by another research team. The conversion algorithm was studied together with the head table and dependency table.

Implementation of an algorithm to convert the treebank from constituency to dependency representation using a XML parser thus dividing the algorithm for conversion from XML specific issues.

PROGRESS: The algorithm is based on a PhD dissertation written by a person not involved in the project, implemented with some restrictions by another research team. Our algorithm differs in the processing approach which is independent of the XML format of the treebank. A SAX application is implemented to deal with XML format, the algorithm itself is coded using the Perl programming language.

Improvement of the table that contains information about heads of the constituents in the treebank (based on the table developed by another research team in a previous study). Adding new rules that cover the whole treebank.

PROGRESS: The head table was extended with new rules which can extract a dependency treebank having a constituency treebank. The script described above was employed. Using it one can detect new rules for the head table very straightforwardly. Thus the program can be used even with future version of the BulTreeBank where new grammatical rules have been encoded in the new sentences. The annotation schemes that were followed when preparing the table were the one of the Turin University Treebank and the head component from the HPSG backbone of the BulTreeBank. Greater compatibility with the HPSG backbone of the BulTreeBank can be easily achieved with post processing. 

Improvement of the table that contains information about the dependency labels of the pairs head-dependent in the sentences from the BulTreeBank (based on the table developed by another research team in a previous study). Setting a dependency table to be used together with the head table mentioned above.

PROGRESS: The labels from the Turin University Treebank were used for this task. The number of rules that we prepared was much smaller than the number of rules of the dependency table of the other research team mentioned above. This is due to differences in the head tables as well as assigning a default label – DEPENDENT to around 4% of the relations between words. The labelled accuracy, though is not much lower than the one from another conversion where there was not a default label (only 0.2%).

Achieving state-of-the art performance using the Malt parser having the only factor that differs in the experiments to be different conversions from constituency to dependency representation.

PROGRESS Parsing results are state-of-the-art (close to state-of-the-art for the labelled accuracy measure. However the difference might not be statistically significant). They are better than the results published in a previous study by another research team. 

Description of the results in a scientific paper.

The results were described in a paper that we submitted to a workshop in accordance with the LREC conference in Genoa, Italy. The deadline for notification of acceptance is 7th of April 2006.

An optional task is to train and use various statistical taggers on Bulgarian text and learn models which can be applied in Natural Language Processing applications and tools for Bulgarian.

PROGRESS: The models that were trained so far are for a tagger based on Hidden Markov Models and a tagger based on Support Vector Machines.
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