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Preface

The Artificial Intelligence and Cognitive Science Conference has taken place
annually since 1988. It provides a forum for the exchange of ideas and the pre-
sentation of results relating to work conducted both in Ireland and worldwide.

The conference spans a large number of fields including case-based reason-
ing, cognitive modeling, constraint processing, data mining, evolutionary com-
putation, intelligent agents, intelligent information retrieval, knowledge repre-
sentation and reasoning, learning, natural language processing, neural networks,
perception and planning, robotics, and scheduling.

AICS 2002 was the thirteenth conference in the series and took place at Uni-
versity of Limerick on 12-13 September. In addition to the 16 regular papers and
17 concise papers accepted for presentation, we were delighted to welcome two
prestigious keynote speakers both fitting in with the conference theme ‘Towards
Bio-inspired Computing’. They were David Goldberg of University of Illinois at
Urbana-Champaign, and Dario Floreano of the Swiss Federal Institute of Tech-
nology.

I would like to take this opportunity to thank our sponsors QAD Ireland and
University of Limerick, as well as all those who were involved in the organisation
of the conference including the Co-chairs, Programme Committee members, and
Conference Administrators.

June 2002 Richard F. E. Sutcliffe
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On the Usefulness of Extracting Syntactic
Dependencies for Text Indexing*

Miguel A. Alonso!, Jests Vilares!?, and Victor M. Darriba?

1 Departamento de Computacién, Universidade da Coruna
Campus de Elvifia s/n, 15071 La Coruiia, Spain
alonsoQudc.es, jvilares@mail2.udc.es
http://coleweb.dc.fi.udc.es/

2 Escuela Superior de Ingenieria Informatica, Universidade de Vigo
Campus de As Lagoas, 32004 Orense, Spain
jvilaresQuvigo.es, darribaQei.uvigo.es

Abstract. In recent years, there has been a considerable amount of
interest in using Natural Language Processing in Information Retrieval
research, with specific implementations varying from the word-level mor-
phological analysis to syntactic parsing to conceptual-level semantic anal-
ysis. In particular, different degrees of phrase-level syntactic information
have been incorporated in information retrieval systems working on En-
glish or Germanic languages such as Dutch. In this paper we study the
impact of using such information, in the form of syntactic dependency
pairs, in the performance of a text retrieval system for a Romance lan-
guage, Spanish.

1 Introduction

For Information Retrieval (IR) tasks, documents are frequently represented
through a set of index terms or representative keywords. This can be accom-
plished through operations such as the elimination of stopwords (too frequent
words or words with no apparent significance) or the use of stemming (which re-
duces distinct words to their supposed grammatical root). These operations are
called text operations, providing a logical view of the processed document. More
elaborated index terms can be created by combining two or more content words
(nouns, verbs and adjectives) in a multi-word term [11,6,12]. Most techniques
for extracting multi-word terms rely on statistics (7] or simple pattern match-
ing [12], instead of considering the structural relations among the words that
form a sentence. In this paper, we propose to use practical, finite-state, Natural
Language Processing (NLP) techniques to extract such multi-word terms in the
form of pairs of words related by some kind of syntactic dependency.

* The research reported in this article has been supported in part by Plan Nacional
de Investigacién Cientifica, Desarrollo e Innovacién Tecnolégica (Grant TIC2000-
0370-C02-01), Ministerio de Ciencia y Tecnologia (Grant HP2001-0044) and Xunta
de Galicia (Grant PGIDT01PXI10506PN).

M. O’Neill et al. (Eds.): AICS 2002, LNAI 2464, pp. 3-11, 2002.
© Springer-Verlag Berlin Heidelberg 2002



4 M.A. Alonso, J. Vilares, and V.M. Darriba

2 Extraction of Syntactic Dependencies

Given a stream of tagged words, we want to obtain the head-modifier pairs
corresponding to the most relevant syntactic dependencies [5]: Noun-Modifier,
relating the head of a noun phrase with the head of a modifier; Subject- Verb,
relating the head of the subject with the main verb of the clause; and Verb-
Complement, relating the main verb of the clause with the head of a complement.
It has to be noted that while the head-modifier relation may suggest semantic
dependence, what we obtain here is strictly syntactic, even though the semantic
relation is what we are really after [16].

The kernel of the grammar used by our shallow parser has been inferred from
the basic trees corresponding to noun phrases and their syntactic and morpho-
syntactic variants [11]. Syntactic variants result from the inflection of individual
words and from modifying the syntactic structure of the original noun phrase.
Morpho-syntactic variants differ from syntactic variants in that at least one of
the content words of the original noun phrase is transformed into another word
derived from the same morphological stem. At this point we must recall that
inflectional morphemes represent grammatical concepts such as gender, person,
mood, or time and tense. On the other hand, derivational morphemes effect a
semantic change on the base, often also effecting a change of syntactic class.
We define a morphological family as the set of words obtained from the same
morphological root through derivation mechanisms, such as prefixation, emotive
suffixation, non-emotive suffixation, back formation and parasynthesis. A system
for the automatic generation of morphological families has been described in [18].

2.1 Syntactic Variants

The example of Fig. 1 shows the basic structure of a noun phrase and some
of its possible syntactic variants, together with the syntactic dependencies they
contain. Such variants were obtained by applying to the source phrase una caida
de las ventas (a drop in the sales) the following mechanisms [11]:

— Synapsy: a unary construction which corresponds to a change of preposition
or the addition or removal of a determiner.

— Substitution: it consists of employing modifiers to make a term more specific.

— Permutation: this refers to the permutation of words around a pivot element.

— Coordination: this consists of employing coordinating constructions (copu-
lative or disjunctive) with the modifier or with the modified term.

Symbols A, C, D, N, P, V and W are the part-of-speech labels that denote ad-
jectives, coordinating conjunctions, determiners, nouns, prepositions, verbs and
adverbs, respectively. In addition, we have conflated each word in a dependency
pair by replacing it with an identifier of its morphological family (actually, one
of the words in such family, its representative).

The structures and syntactic dependencies corresponding to all the syntactic
variants shown in Fig. 1 are embedded in the syntactic pattern shown in Fig. 2



