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Background

This PhD projectis carried out as part of the Endowed Chairfunded “Deep Meaning Annotation Project”
(D-MAP). D-MAP is concerned with the development of alarge-scale deep-semanticannotated corpus of
text (SemBank) and its application in Machine Learning methods for Computational Semantics. The
focusis onintegrating different aspects of meaning (word senses, thematicroles, quantifier scope, tense
and aspect, anaphora, presupposition, rhetorical relations, background knowledge) into one semantic
formalism. Such aresource doesn’t existyet, and we expect it to have a large impact on Computational
Semantics because it will enable (a) quantified evaluation of semantic formalisms and (b) the use of
statistical methods. We believe that SemBank will play the same role in Computational Semantics as
treebanks did (and still do) for computational syntax. It can also influence related areas of research such
as natural language generation, automated summarisation, and machine translation.

The theoretical backbone is established by Discourse Representation Theory (DRT), a formal theory of
meaning developed by the philosopher of language Hans Kamp, and Segmented Discourse
Representation Theory (SDRT), developed by Nicholas Asher and Alex Lascarides. Extensions of the
theory are required to bridge the gap between theory and practice, in particular in the area of text
segmentation, tense and aspect, idioms, plurals, and comparatives. An important aspect in this
procedure is the ability to express these linguistic phenomenain afirst-order language, enabling the
practical use of first-order theorem provers and other inference engines. The project has started in
autumn 2010 and will runforfive years. Three PhD students will work on it, each on a sub-project: one
on natural language generation, one on robust presupposition resolution, and one on robust
disambiguation models. This project description is on this last sub-project.

Research Questions

The aim of the PhD project “Robust Disambiguation Models for Computational Semantics” is to combine
the precision of logical formalisms with the robustness of Machine Learning methods. These are two
areas of research that are have been developed independenty of each other. With a resource such as
SemBank, applying known and developing new Machine Learning techniques to compositional
semantics opens up a range of new research problems. The main research questions are:

1. What are adequate methods for normalising and evaluating automatically derived logical forms for
discourse?

2. How can we integrate multiplelayers of semanticinformation, in particularthose describing discourse
structure, tense, thematicroles, and backgroud knowledge?



3. Which statistical models and semantic features are suitable for multi-layered semantic
disambiguation?

4. How can we combine existing logical inference techniques with Machine Learning approaches in
practical systems?

Method

The framework of (S)DRT is used as formalism to represent and analyse discourse structure, thematic
roles, and tense. For developing the syntax-semantics interface we will use CCG (Combinatory Categorial
Grammar). Initially, for discourse structure a simple model just distinguishing two types of discourse
relations (subordinating and coordinating) will be adopted, and as a starting point the role inventory of
VerbNet is taken. Analysis of tense will at first be restricted to narrative text, such as that found in
newswire.

Arguably, an abstract description of meaning oughtto be independent of a particular language. To make
the syntax-semantics interface obey this constraint, a language-independent semantic tagset will be
designed. The purpose of this tagsetis to propose semantic classes to words, which in turns form the
basisto generate logical forms for sentences and texts. This will be an innovative part of the project as
no such tagset currently exists.

The method for annotation that will be used combines existing techniques forautomated deep semantic
analysis of texts (and further develop these) with modern methods for using web-communities to
acquire gold-standard annotations. The latter will be based on wiki methods and are partially inspired by
successful initiatives such as Phrase Detectives and the Mechanical Turk. A third party will develop a
web-based annotation game that facilitates this method of crowd-sourcing. This annotation game will
be connected with a database that contains material to be annotated. The resulting analyses will be
incorporatedin the annotated corpus, SemBank. We will start with exploring existing machine learning
methods for developing robust disambiguation models.



