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Abstract. An automatic text analysis system cannot lexically recognize a word
unless it already exists in the electronic dictionary. Our works applies to the
NOOJ system. Work remains to be made to build terminological dictionaries.
To build the terms dictionary, it is necessary to identify the terms in the texts, to
count and to acquire them, to locate the terms by deciding if a word group con-
stitutes or not an entry in the dictionary, and for all that the problem is to find
corpora.
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1 Introduction

Automatic translating software needs increasingly significant and varied terminologi-
cal resources. They can be simple lists of terms that are more or less structured (struc-
tured indices, thesaurus, lexical networks) used by automatic indexing systems or for
information retrieval or more documented terminological reference frames. [54]

The computer science compound words dictionary INFO_COMP that we build will
allow the analysis and the automatic computer science texts indexing. The context of
works is NOOJ was developed by Silberztein M. NOOJ is a new linguistic develop-
ment environment, issued of author 12 years experience, as the INTEX user and de-
signer at the LADL [48].

For the construction of our dictionary, we extract manually terminology from texts.
We also extract terms automatically with NOOJ but here the terms extracted are
examined if they are possible entries in the dictionary.

2 Terminology, Term and Specialized Language

The computer science texts are technical texts and the language is specialized. What
do we mean by terminology? ISO, 1990 defines the terminology as the scientific
study of the notions and the terms used in the specialist’s languages. A specialized
language [24], [25] is the use of a language that makes it possible to give an account
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technically of specialized knowledge. This specialized knowledge is linguistically
called by terms that are words, word groups. In a general language, the lexemes con-
stituting the inputs of the dictionary are words; in the case of a specialized language,
the lexemes are terms. In the linguistics dictionary [22], any discipline, and with
stronger reason any science needs a set of terms, rigorously defined, by which it indi-
cates the concepts which are useful for him: this set of terms constitutes its terminol-
ogy. In what follows a term relates to a compound noun. One will find in [36] work
an examination of the techniques of extraction of the terminological data and their
impact on the terminologist work.

3 Tools for Automatic Extraction of Terminology

A census of the various existing systems is made in [16].They make it possible to
extract new terms starting from texts or corpus. Here also the various linguistic,
statistical or mixed methods exist and are used to develop the tools for automatic
extraction. Some extraction software evaluation criteria are examined in [35]. In
[19], standard techniques for terms extraction are examined. In the thesis of [18]
and in [21], specialized lexical pivots are used for the automatic acquisition of
terms. In [20] a non-technical corpus is used for the extraction of terminology. An
evaluation of acquisition tools for information extraction is made in [43]. In [31] we
find studies about terminological variation. The majority of the authors [17] con-
sider it essential to maintain a human activity in the acquisition systems, with an
acceptance or a refusal of the results but also as far as being the acquisition centre,
the computer processing will thus be reduced to a presentation and data-recording
tool. Studies based on a semantic approach and terminology acquisition can be
found in [40] and [16]. In the framework of the corpora specialized in terminology
and the automatic acquisition of collocations, various works in progress [33], [41]
and [45] are presented. A study about collocation can be found in [44]. In [38],
Meilland J.C presents an automatic extraction terminology from short textual
words. Smadja et al., [53] used statistical methods for translating collocations for
bilingual lexicons.

3.1 Tools Using the Linguistic Methods

They are based on a syntactic analysis of the texts. A morpho-syntactic tagging
locates all he noun syntagms (candidate terms). The expert retains the terms. Four
systems are listed in [54]; we have TERMINO [15], LEXTER [8], [9], XTERM de-
veloped in 1999 by Cerbah, F. and FASTER [31]. Another system SINTESI (Systema
INtegrato per TESti in Italiano), is described in [24], the extraction of terminology is
used to generate search keys for a database. To acquire English computer science
terms the system LEXPRO [46] uses the system INTEX [48]. NOOIJ [50] allows
terms extraction.
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3.2 Statistical Methods

System ANA [23] automatically extracts concepts from texts to produce a semantic
network. MANTEX developed by [42] is founded on the repeated segments principle.
In his doctoral thesis, [4] evaluates the statistical approaches capital in locating com-
plex lexical units. MANTEX [45] extracts collocations.

In these methods, pertinent words having only one occurrence are not acquired
(silence).

3.3 Mixed Methods

System like ACABIT [14] allows curing the problems of noise which arises in the
linguistic methods. XTRACT [52] is a generic tool for location of collocations and
not only of the terms.

4 Compound Nouns

In order to constitute our dictionary, a manual collection of the terms is carried out. It
is significant to know if a compound noun can constitute an input in the dictionary.
We are interested in the linguistic aspects of the terminology and particularly in the
compound nouns composition.

4.1 Concept of Composition and Compound Nouns

All the completed research tasks try to define the concept of a compound noun com-
position but do not provide a magic recipe for their recognition. There is not a single
definition of a compound noun but a certain number of common properties. The con-
cept of nominal composition, very much discussed was approached by [10], [11],
[29], [51, [6], [7] and [34] who admit that it is not possible to distinguish the com-
pound nouns from free sequences. We will quote other work [37] and [39] for the
syntax of the compound nouns, [32] on the lexicon of the compound nouns and [30]
for syntactic and semantic automatic processing. Work on compounds N “of” N was
studied without giving operational definition of “freezing” [1]. French compound
nouns “freezing degree” notions for NN (Noun Noun) and NDN (Noun “of” Noun)
categories are defined in [27].

4.2 How to Decide if a Compound Noun Is an Entry of the Dictionary?

A term can be simple if it contains one word or compound if it contains more than
one. A compound word is built starting from simple words. Silberztein M. defines
a compound noun as a consecutive sequence of at least two simple forms and
blocks of separators. A simple form is a nonempty consecutive sequence of charac-
ters of the alphabet appearing between two separators. A simple word is a simple
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form that constitutes an input of dictionary. We will use indifferently term or com-
pound noun to indicate the same concept within the selected technical language
(computer science).

A terminological bank is essentially composed of compound nouns. Each linguist
uses his own terminology to define the compound words and proposes his own crite-
ria. In our case the simple words are partly listed in the electronic simple words dic-
tionary, the DELAS. The compound words are listed in the DELAC, but the terms
concerning the specialized vocabularies are there in a very small number. Our task is
to set up the computer science French terms dictionary, this dictionary will be thus a
specialized dictionary. Will all the compound nouns found in the texts constitute an
input in the dictionary? In order to decide if a word is or not an input of the dictionary
we have to know what is a possible lexical entry? In [27] work morpho-syntactic, or
semantic criteria are defined to make the distinction between free nominal group and
compound noun. In [48] criteria defined a compound word and in [49] work, semantic
is used and productive nominal groups and the lexicalised compound nouns are pre-
sented. We can find in [26] a study about “frozen sequences” and the semantic
factors.

5 The Electronic Dictionary of Computer Science: INFO_COMP

NOOJ [51] is a development environment used to construct large-coverage formal-
ized descriptions of natural languages, and apply them to large corpora, in real time.
The description of natural languages are formalized as electronic dictionaries, and
grammars represented by organized sets of graphs.

For our specialized dictionary, at first we collected terms from texts, we studied the
shape of an input, the compound nouns gender and number, the possible determinants,
the particular inflection of the compound nouns and their local grammars. In [47], we
can find the plural of some compound nouns. We defined the compound words
classes for computer science terminology in [3], [2].

Our dictionary contains about 10 000 compound words. 30 000 compounds are
extracted manually and will be added to the dictionary. With NOOIJ, we also extract
automatically candidate compounds, from texts and corpora. We add manually the
terms retained in the dictionary with codifying the entries, it is the terminology
acquisition.

5.1 NOOJ Grammars

A NOOQJ grammar makes it possible to gather the terms by family; here, a family is
the principal word (noun) in the compound, called the “head”. A grammar can contain
several graphs and can be used for removing ambiguous forms. For the term card we
have: card to band, card to card, card to disk...We give the local grammar “carte”
(card) in the Fig. 1:
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Fig. 1. A local grammar for the term “carte” (card)

5.2 NOOJ Dictionaries

NOOJ dictionaries [51] are a great enhancement over INTEX DELA-type dictionaries
[12] as well as lexicon grammars. NOOJ dictionaries can represent spelling and ter-
minological variants. DELAC is the dictionary of the compound nouns. Courtois B.
studied binary compounds [13], Gross M. ternary compound nouns [28] and longest
(4, 5 and 6 full words), only for French natural language.

In NOQJ, the INTEX dictionaries are represented in one unique format [50] the
full description of the inflexion and derivation is encoded inside NOOJ dictionaries
for the entries.

5.3 INFO_COMP Dictionary and Flexional Models .FLX

In the Fig. 2, For the term “acces aléatoire” (random access), we have the entry :
acces aléatoire, N+ NA+info+FLX=AccesAccordé
acces aléatoire is a term, for this dictionary entry, we have the category N or NA:

N+NA; info is a semantic information: computer science term;
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Fig. 2. Extracts from the dictionary INFO_COMP; the inflectional description Test-COMP

FLX gives the name of the flexional model here AccesAccordé, defined in the inflex-
ional description file Test-COMP flx:

AccesAccordé = <E>/m+s + s/m+p;
The lemma “acces aléatoire” has two forms:

m+s => acces aléatoire masculine (m) singular (s)
m+p => acces aléatoires masculine (m) plural (p)

5.4 Automatic Extraction of Compound Terms with NOOJ

A pattern is a NOOIJ expression and we can locate any pattern in the text. We use “
locate a pattern” to extract compound nouns from texts or corpus, for example, in
Fig. 3, a linguistic analysis of the text uc.not is made with NOOJ, the option locate a
pattern is used to find the <N><A> (Noun Adjective) terms in the text. The list of
concordance (candidate terms) is given, here 472. From the concordance for the text,
the linguist selects the terms which are entries for the INFO_COMP dictionary and
adds them manually to it (acquisition) with the format given at 5.3. We can locate any
pattern we want [51].
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Fig. 3. Locating terms with a pattern here <N><A>

6 Conclusion

We started with newspapers terms were collected. These newspapers made it possible
to collect terms but not much (3000), in spite of the size of the texts. Specialized
books of computer science were taken as corpus and the number of terms clearly
increased, because these books are of the studied speciality. Actually we collect
manually terms from Hildebert dictionary and automatically from texts with NOOJ.
We are building a big corpus of computer science with different texts of computer
science from PDF, word and text files. The corpus contains actually 1071 text files;
its size is 90 Mo. It remains to test terminology extraction from this corpus.

More than 10 000 terms were extracted and listed manually and added (terminol-
ogy acquisition) to the INFO_COMP dictionary. 30 000 terms are collected and will
be added to the dictionary. The manual collection of the terms is long and setting up a
corpus for French computer science terminology is long and not easy. Manual extrac-
tion is long and needs to read big corpus. Semantic is often used to decide if a
compound is a term. Others information (conceptual, syntactic, synonymous, links,
translation in English...) can be added to the entry of the dictionary according to the
use that one will make of it.

The elaborate dictionary INFO_COMP and the local grammars will make it possi-
ble to analyse computer science corpus, texts. With NOOJ, one will be able with this
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new dictionary of terminology to treat computer science technical texts and to use
them in various applicability such are the automatic indexing, the information re-
trieval, the machine analysis of texts, and machine translation. A translation in Eng-
lish will be added for each term.

It remains to finalize the coding of all the terms of the dictionary, to set up all the
other grammars. Tests are then designed to analyse computer science texts, to index
them. We expected to compare between NOOQOIJ linguistic method of indexing and
extraction with statistics methods like ANA.
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Appendix: INFO_COMP Dictionary Extract for the Term “Acces”

acces accidentel

acces accordé

acces aléatoire

acces aléatoire a la mémoire
acces anonyme

acces arbitraire

acces arborescent

acces au destinataire

acces au support technique
acces autorisé

acces aux bases de données
acces aux données

acces aux services supplémentaires
acces califourchon

acces complet

acces complet au réseau
acces concurrentiel

acces conflictuel

acces d’arrivée

acces d’objet

acces de base

acces de départ

acces de recherche

acces de test

acces désiré

acces direct glossaire
acces direct a la mémoire
acces direct a la mémoire évolué
acces direct au programme
acces direct aux mémoires
acces direct en mémoire
acces direct mémoire
acces discret

acces disqu
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