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ABSTRACT

Query expansion is the process of adding additional relevant terms to the original queries to improve
the performance of information retrieval systems. However, previous studies showed that automatic
query expansion using WordNet do not lead to an improvement in the performance. One of the main
challenges of query expansion is the selection of appropriate terms. In this paper, the authors review
this problem using Arabic WordNet and Association Rules within the context of Arabic Language. The
results obtained confirmed that with an appropriate selection method, the authors are able to exploit
Arabic WordNet to improve the retrieval performance. Their empirical results on a sub-corpus from the
Xinhua collection showed that their automatic selection method has achieved a significant performance
improvement in terms of MAP and recall and a better precision with the first top retrieved documents.

INTRODUCTION AND MOTIVATION

Information Retrieval (IR) is concerned with organizing, storing, retrieving and displaying information.
IR systems aim to provide the user with an easy access to the information he/she is interested in. Usually
the user is required to formulate his information need through a query; the IR system then provides the
user with the relevant information in return (Baeza-Yates & Ribeiro-Neto, 1999). While interacting with
the users, IR systems face many challenges, one of these being the vocabulary problem also referred to
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as vocabulary mismatch (Carpineto & Romano, 2012). To address this issue, researcher in the IR field
proposed many solutions and the latest being the Automatic Query Expansion (AQE). This technique
aims at reformulating the original query by adding new terms into it to achieve a better accuracy for the
IR system. Various AQE techniques have been proposed and Cui et al. (2002) split them into two major
classes: global analysis and local analysis.

The global analysis approaches are independent from the initial query or its result. Generally, they use
external knowledge sources to select terms for expansion such as thesaurus or WordNet. Local analysis
approaches formulate a new query on the basis of some retrieved documents of a previous search, for
example relevance feedback (Bilel et al, 2011).

Adding new terms to the initial Query can take place prior to either the initial search or the relevance-
feedback search (Cuna et al., 1992). The selection of these terms is a key phase in the IR process. There
are several sources for terms selection, WordNet has been recognized as an important source of selec-
tion for query expansion. It is one of the largest and most widely used in the tasks of natural language
processing (NLP), counting Word Sense Disambiguation (WSD) and Question Answering Systems
(QAS) (Tingting et al., 1992).

Arabic is a vocalized language. It requires the adding of signs to the consonants to precisely define
the pronunciation of a word. Hence, the non-vocalized Arabic word may have several possible meanings.
Unfortunately, texts in Arabic languages, mainly Modern Standard Arabic (MSA) are not vocalized. For
example, the non-vocalized word: (g¢'Js) may mean by way of its vocalization: scientist (¢'Js) or world
(£1Js). This phenomenon makes the selection of appropriate synonyms for expansion more difficult in
Arabic, a problem that is not faced by other languages.

Association rules have been used in several areas, including clustering and IR (Picariello & Rinaldi,
2007; Veeramalai & Kannan, 2011). In AQE, they have been used to provide semantic links between
terms. In a previous study (Abbache et al., 2014), we have shown that AQE does not improve retrieval;
but on the other hand, Interactive Query Expansion (IQE) improves retrieval. We concluded that if we
can find a way to select appropriate terms from the Arabic WordNet instead of taking all the returned
terms, we may achieve better results. In this study, we investigate the possibility of using association
rules between terms based on the assumption that words in documents that associate with a word in the
query are more likely to be related to that query word.

The remaining of the paper is organized as follows. Section two summarizes some related and similar
work highlighting specifically the methodology used and the results obtained; Section three attempts to
highlight the source of terms selection (Arabic WordNet). Section four presents the proposed technique
for automatic query expansion. Section five describes the experiments and section six summarizes the
conclusions.

RELATED WORK

Various methods and techniques have been proposed or used for AQE and these have been extensively
studied in IR. Query expansion is the process of adding additional terms to the original query to improve
the IR systems’ performance. AQE is not new; in fact, it has been mentioned in earlier 1960 but has not
reached maturity until very recently (Carpineto & Romano, 2012).
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