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Bilexical dependencies directly express binary relations between words, e.g. Who did 
what to whom, when, where and why? They  are used in many applications of natural 
language processing, such as  sentiment analysis, that can be  interesting for companies in 
order to find out customer's opinions about  products and services expressed in blogs, 
forums and social network platforms and quickly react on negative feedback on Facebook 
and Twitter. Bilexical dependencies can be recovered from a text in a natural language 
with the aid of  software for automatic syntactic analysis – parsers. One of the findings in 
this thesis suggests that incorporating a formal grammar in parsing software enables 
more accurate syntactic analysis. 
 
There is a historic distinction between data-driven and grammar-based parsing 
approaches which is becoming less and less pronounced in the recent years. The data-
driven approach to parsing employs machine learning algorithms to generalize about the 
sentence structure from large collections of annotated text. Grammar-based systems, on 
the other hand, rely on explicit often hand-engineered grammar of a language. Bilexical 
dependencies are used in this thesis to further bridge the gap between the two 
approaches. 
 
This thesis proposes a conversion procedure from the English Resource Grammar to 
bilexical dependencies. The goal of this conversion is twofold: first, to make the resources 
created within the DELPH-IN partnership over the last decades available for use to a 
larger community of computational linguists, and second, to prepare a basis for parser 
comparison and parser combination. A structural analysis of several syntactico-semantic 
dependency schemes for English shows a striking disagreement among the formats with 
respect to graph structure and pairwise similarity. However, the results of the 
experimental study of data-driven dependency parsing in combination with several 
syntactic dependency representations show that the newer parsers are not significantly 
affected by the choice between the syntactic annotation schemes. 
 
Cross-framework comparison of data-driven and grammar-based parsers, carried out 
using bilexical dependencies extracted from the English Resource Grammar, 
demonstrates that linguistic knowledge helps in both accuracy and cross-domain parsing 
performance. Accuracy gains of syntactic analysis translate into improved end-to-end 
performance of semantic dependency parsing. Parser integration is then explored as a 
method for advancing the efficiency of a grammar-based parser. Bilexical dependencies 
serve as an interface for enforcing constraints drawn from the output of the data-driven 
systems on the grammar-based parser. There are configurations that achieve efficiency 
gains which are resilient across a number of domains with minimal or no loss in coverage 
and accuracy. 

 

 


