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Abstract—This paper presents a study that we con-
ducted on the quality of noun phrases (NPs) that we
extracted and that will be used in our future work
in the process of information retrieval. For this, we
extract noun phrases from the corpus DEFT 2012 and
compare them with noun phrases keywords chosen by
the articles authors . An accuracy measure is defined
to evaluate the extracted noun phrases.

Index Terms—noun phrases, terms dependency, in-
formation retrieval, natural langage processing.

I. INTRODUCTION

With the increasing volume of electronic information
stored and exchanged, the number of retrieved documents
by search engines is becoming very important. They are
facing the challenge to be effective and also to order the
relevant retrieved documents.

To achieve this precision, a system must use an expres-
sive documents and queries representation. The represen-
tation expressiveness should be based on the keywords
quality so the keywords should best represent the docu-
ment content. Earlier works proved that the use of simple
terms as keywords is not accurate enough to represent the
documents contents due to the words ambiguity.

A solution to this problem is to use complex terms in-
stead of simple terms [1]. The assumption is that complex
terms are more likely to identify semantic entities that
simple words and are then a better representation of the
semantic documents content [2].

The study that we propose in this paper concerns the
evaluation of complex terms quality. Indeed, we propose
to use complex terms to represent document, and more
precisely noun phrases (NPs). These noun phrases are
extracted using a linguistic analysis.

We rely on syntactic information to extract noun
phrases, which allows integrating dependencies between
words and overcomes the paradigm of "bag of words”. The
remainder of the paper is organized as follows. In section
2 we review some existing work that model the depen-
dencies between word for information retrieval. Section 3
describes our approch for extracting noun phrases. Section
4 presents the DEFT compaign and shows the relevance of
NPs as keywords of the DEFT corpora empirically. Finally
we offer concluding remarks.
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II. INTEGRATION OF DEPENDENCY BETWEEN WORDS
TO REPRESENT MEANING IN INFORMATION RETRIEVAL

Most IR models use keywords as ”bags of words”, then
documents are represented as an unordered terms set. For
example, in this representation, the text ”the bear eats
man ’” and "man eats bears” are identical. However, these
sentences clearly have different meanings.

On the other hand, terms dependencies and relations
ships exist in a text collection of. For example, some
couples occurrences of terms are correlated, such as the
terms "information” and "retrieval.” That one occurs is
strong evidence that the other is also likely to occur.

So modeling dependencies between terms to better rep-
resent the meaning of documents and queries and to better
represent the links between the terms. Better represen-
tation of the data allows a better understanding of the
meaning of the text, which can improve the performance
of SRI.

Most work on modeling term dependencies in the past
have focused on the phrases, the proximity [3] or co-
occurring term [4]. Most of these models take into account
only the dependencies between pairs of terms. In [5], Fagan
discusses how to identify and use non-syntactic phrases
(statistics).

It identifies the sentences using factors such as the
number of times the word occurs in the collection and the
proximity of the terms of the sentence. For many collec-
tions, significant improvements in relevance are obtained
when the phrases are defined as both terms in a query or
in a document with a near unlimited. However, for other
collections, this method of identifying phrases helped make
marginal improvements or negative.

Gao et al. [6] have proposed to extend the IR language
model with a dependency structure, called linekage that is
inspired from a grammartical link [7], [8]. In the proposed
model, a link between a words pair across a sentence is cre-
ated taking into account several linguistically constraints.
This model showed consistent improvements on a number
of TREC collections. Unfortunately, the model requires to
build a linekage information for each query, which requires
a lot of time.

Other works use techniques for detecting noun phrases
and syntactic sentences [9], [10]. However, all these tech-
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niques have shown that it provides little or no improve-
ments.

In [11], the author useds a linguistic analysis to extract
noun phrases. These noun phrases are then integrated
within the structure of documents indexing. The author
used a measure called "information quantity” to calculate
the Wight of the added noun phrases. Experiments results
showed that using noun phrases provides better perfor-
mance compared to the use of simple terms.

Metzler and Croft in [12] developed a general framework
to modeling dependency between term through Markov
Random Fields (MRF) in a language model. In partic-
ular, three variants of MRF: full independence (FI), the
sequential dependency (SD), and total dependency (FD),
have been proposed. Experiments showed the effectiveness
of MRF model on different search tasks. They make use
the Associated Press and Wall Street Journal subcollec-
tions of TREC, which are small homogeneous collections,
and two web collections, WT10g and GOV2, which are
considerably larger and less homoge- neous.

In [13], the authors proposed to incorporate the de-
pendency between the terms in the model Divergence
From Ramdomness. This model assigns scores [c’est & dire
pondération des termes simples de plus ponédration ds
paires de termes] to each pairs of query terms, in addition
to the single query terms. This approach is shown to be
robust as retrieval effectiveness is enhanced on the TREC
.GOV2 Terabyte test collection, and its associated TREC
2005 and 2006 adhoc title-only topics.

Representation of dependencies between terms in these
models is expressed by using NPs, that can be extracted
statistically, linguistically, or by combining the two [14].

We note that the keywords extracted statistically to
represent the meaning of the text may contain noise,
which may affect negatively the performance of SRI, in
the following example

The student will be probably attending a special

reading on software engineering on Monday
the statistical methods extract compounds keywords such
as 7 will probably ”, ” student will ”, ” be attending ”,
these keywords have no input in IR and can degrade the
performance of IRS. On the other hand linguistic meth-
ods based on NPs will simply used compound keywords
such as: "special reading”, "reading is special software”,
"software engineering”, etc. We note that these keywords
are more likely to represent the content or topic of the
sentence than those extracted by statistical methods.

We propose to represent the contents of documents and
queries using a linguistic method based on the extraction
of SNs.

III. OUR NOUN PHRASES EXTRACTING APPROCHE

The main objective of extracting keywords from textual
corpora is the acquisition of useful knowledge for Informa-
tion Retrieval System that we use to index the documents
content.
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Light Natural Language Processing already showed that
it can improve matching results by combining the methods
of classical Information Retrieval with noun phrases recog-
nition [9], [15], [16]. The aim is to extract noun phrases
based on the syntactic dependencies between words.

Our approach is based on two parts:

1) We conduct a linguistic analysis with a tagger, which
generates a tagged collection. Each word is associ-
ated to a tag corresponding to the syntactic category
of the word, example: noun, adjective, preposition...
Then, we use the tagged collection to extract a set of
noun phrases. Candidate noun phrases are extracted
by the identification of syntactic patterns.

2)

We adopt the definition of syntactic patterns in [11],
[17], where a pattern is a syntactic rule on the order
of concatenation of grammatical categories which form a
noun phrase:

e V: the vocabulary extracted from the corpus
e C: a set of lexical categories
e L : the lexicon C V x C

A pattern is a syntactic rule of the form::
X =YY,V Ys

where Yi € C and X is a noun phrase.
Examples :

Adjectiv Noun: "next month”, "white hair”, etc.
Noun Prepostion Noun: "picture of animals”, "weapon of

destruction”, etc.

IV. EXPERIMENTAL STUDY:

To evalute the quality of the extracted noun phrases
and their ability to index documents, we use the DEFT!
collection and we compare the keywords proposed by the
authors to the keywords we extract. Our work focus on
tow and three words keywords.

A. Campaign DEFT 2012:

Started in 2005, the aim of DEFT (Défi fouilles de
textes) is to evaluate, using the same corpora, methods
and systems of different research teams. DEFT 2012
campaign challenge is to evaluate the ability of research
systems to extract keywords and use them to index the
content of scientific papers published in journals of Hu-
manities and Social Sciences [18]. So given a scientific
paper with a keyword set proposed manually by experts
(mainly the papers authors), can a system identify the
same keywords set? Experts proposed simple terms and
noun phrases as keywords. In our sudy, we focus on noun
phrases (NPs). We use four text collections from DEFT
2012.

Lwww.deft2012.limsi.fr
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TABLE 1
CORPORA STATISTICS

[ [[ Corpusl [ Corpus2 | Corpus3 [ Corpusd ]
Size 1.9 Mo 1.9 Mo 1.2 Mo 1.2 Mo
Number of documents 140 140 94 93
Average terms per documents 6417 6350 6392 6114
Keywords per corpus 238 256 167 148
Average keywords per document 1.9 2.24 2.25 2

a3_2007_0159686ar.xml
as_2007_018375ar.xml
a3 2007 018382ar.xml

revitalisation linguistique;jeux de sociétés;noms de= lieux;utilisation du territoire

gavoir ordinaire;savoir scientifique;

Fig. 1. Example of reference file

B. Text Collections description

Four corpora are designed to identify keywords. We

present in the table 1 statistics about this corpora. We
want to see if the NPs we extract correspond to NPs
defined by the authors as index of documents. So our job is
to extract NPs from documents and compared them with
NPs proposed by the authors.
For every corpus there is a reference file that contain all
the keywords, the Figure 1 shows an example of a reference
file, we can see that there is four NPs for the document
‘as_ 2007 _015986ar.xml’: revitalisation linguistique, jeux
de sociétés, noms de lieux, utilisation du territoire. The
Figure 2 shows an example of the document identified
‘as_ 2007 _015986ar.xml’ of the corpus. NPs defined by the
authors are between the tags <mots?> and </mots>. for
the corpus 1 and corpus 2 that are the learning corpora
, the keywords are not defined in the corpus 3 and the
corpus 4 that are the test corpora.

C. Noun phrases extraction results

To study the quality of the NPs extracted we defined a
precision measure adapted to our problem that calculates
the extraction precision.

Accuracy = R/ P

R: Number of relevant noun phrases extracted from a
document.
P: Number of complex keywords proposed by the authors
for a document.

We compute also the average accuracy for all the docu-

ments. S pi
. )
AP = &i=1" ~

N

Pi: Is the accuracy for the document i.
N: Total number of documents that contain NPs.

Table 2 present statistics of the four corpuses. We note
that we extract many NPs relatively to the number of NPs
proposed by the specialists. The average of the extracted
NPs for the first corpus is 702 per document, but the

2mots is the traduction of the term words in french
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average number of the proposed NPs is 1.9. In this work
we content with the study of the NPs that are composed
of two or three terms.

For the corpus 1 the average precision is 87%, knowing
that we retrieved 207 NPs by identification of syntactic
patterns among 238 NPs proposed in the reference file by
the expert. For the corpus 2 the average precision is 84%
and we retrieved 215 NPs from 256 proposed.

The NPs that we don’t retrieve are not equivalent
to NPs, for example ”sans papier”, other NPs are not
retrieved because they match with tagging mistakes like
” Pensée du désordre” where "Pensée” is tagged as a verb
and the pattern ” verb+ preposition+ noun” isn’t a NP.

For the corpuses 3 and 4 the results was lower than
the results for the corpuses 1 and 2, because the keywords
aren’t included in the documents like the corpus 1 between
the tags <mots> and many of them aren’t composed by
words of the document that is this NPs don’t exist in the
documents and are just proposed by the experts. For the
corpus 3 we find 57 NPs from 167 proposed, wheras we
find 40 NPs from 148 proposed.

V. CONCLUSION

We present in this paper different methods used in
information retrieval to capture terms dependencies for
representing the meaning of documents, which will im-
prove the performances of the IRS. We introduce our
method of extracting dependencies between the terms of
the documents, this method is based on the extraction of
nouns phrases (NPs) by linguistic analysis with the use of
syntactic patterns.

The study of the DEFT corpus and the comparison of
the NPs that we have extracted with the NPs proposed
by the experts showed that the NPs we proposed are
relevant as keywords of the studied documents. Evaluation
proved that our method produces NPs with 87% and 84%
precision respectively for corpus 1 and corpus 2, that we
consider being significantly high.
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