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The lexicon-grammar approach is a very important linguistic approach in
automatic natural language processing (NLP). It allows for the description of
the lexicon of the language through readable and intuitive tables for human
manual editing. However, the automatic use of the lexicon-grammar tables
in the automatic NLP platforms remains difficult, given the incompatibility
between the codes used to represent the properties in the lexicon-grammar
tables and those used to represent the properties in the automatic NLP
platforms. In this work, we present our method of standardizing the lexicon-
grammar tables for the French language, since they constitute very rich
lexical, syntactic, and semantic linguistic resources. First, we standardize
their properties so that they can be compatible with those used in the NLP
platforms. Then, to implement the standardized tables, we used a linguistic
platform such as NooJ. For that, we describe the process of integrating these
tables into this platform through the automatic generation of the dictionaries
from these tables. Finally, to test the efficiency of the generated dictionaries,
we create for some of them syntactic grammars that take into account all the

grammatical, syntactic, and semantic information contained in the
dictionaries.

This is an open access article under the CC BY-SA license.

@ 00

Corresponding Author:

Asmaa Kourtin

Computer Science Research Laboratory, Faculty of Science, Ibn Tofail University
B.P. 133 Kénitra, Morocco

Email: asmaa.kourtin@yahoo.fr

1. INTRODUCTION

Automatic natural language processing (NLP) is based on a lexical, morphological, syntactic, and
semantic analysis of the language. Today, it is the basis of multiple applications such as translation
applications, orthographic and grammar checker applications, and question-answering systems. This has
created a critical need to represent in a readable and intuitive way the characteristics of the language’s
lexicon, allowing at the same time easy editing for humans and an automatic understanding and use for
applications. Therefore, the lexicon-grammar approach responds perfectly to this need by offering a
representation and a methodology for the study of the grammatical, syntactic, and semantic characteristics of
the language’s lexicon. It consists of describing the language’s lexicon through readable and intuitive tables
for human manual editing.

The lexicon-grammar approach was initiated by Gross [1]-[5] and his LADL team in 1975, who
pioneered the construction of tables for the French lexicon, detailing the lexical classification method and the
construction principles behind these tables. Leclére [6] also proposed an organization of lexicon-grammar
tables for French verbs. In a parallel effort for the French language, Mathieu [7]-[10] constructed lexicon-
grammar tables specifically for psychological verbs to establish a feeling system that would facilitate the
recognition of these verbs in texts. Subsequently, Silberztein [11], [12] made significant contributions by
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extending Gross's work, he created additional tables to complete the French lexicon and also integrated the
theory of lexicon-grammar tables into the NooJ platform, allowing it to take advantage of this innovative
approach. In a related context, Tolone [13]-[16] made an effort to collect existing works on lexicon-grammar
tables for the French language. Her efforts focused on normalizing these works, with the ultimate goal of
constructing the LGLex lexicon.

Several notable contributions to the lexicon-grammar approach have been made for different
languages. In the case of Arabic, EI Hannach [17] pioneered this approach by studying psychological verbs,
qualitative verbs [18], and support verbs [19]. In a parallel effort, Amzali et al. [20] created lexicon-grammar
tables for psychological verbs, studied their transformations [21], and their syntactic analysis [22].
In a related context, Kourtin et al. [23] developed a program to generate NooJ dictionaries from lexicon-
grammar tables and created lexicon-grammar tables for modern Arabic frozen expressions [24]. For the
Italian language, Vietri [25] made notable contributions by constructing an annotated corpus and developing
lexicon-grammar tables specifically designed for idiomatic constructions [26], [27], locatum and location
verbs [28]. For the same language, Guarasci et al. [29] proposed an innovative method for conducting open
information extraction from natural language sentences based on lexicon-grammar. In addition, Machonis [30]
studied the neutral phrasal verbs for the English language [30], [31] and constructed lexicon-grammar tables for
them. For the Chilean Spanish, Koza and Folch [32] performed computational modeling of verbal idioms based
on a lexicon-grammar proposal. Finally, for Portuguese, Mota et al. [33] worked on predicate nouns with the
support verb “fazer” and integrated their lexicon-grammar table into Port4NooJ. Barreiro et al. [34] worked on
paraphrase generation for Portuguese.

The significant number of studies conducted on this approach for different languages, including the
French language, which has been the subject of several works by different researchers, has led to the creation
of several inhomogeneous tables. This inhomogeneity made it difficult to automatically integrate these tables
into the automatic NLP platforms, because of the incompatibility between the codes used to represent the
properties in the lexicon-grammar tables and those used to represent the properties in the linguistic platforms.
The objective of this work is, on the one hand, i) to standardize these lexicon-grammar tables for the French
language by standardizing all their properties so that they are compatible with the format of the platforms
properties, and on the other hand, and ii) to implement these tables in a linguistic platform such as NooJ.

This paper is structured as follows: in the second section, we explain our method by dividing it into
five sub-sections. In the first sub-section, we present the lexicon-grammar approach. In the second sub-
section, we clarify how the lexicon-grammar tables are integrated into linguistic platforms such as NooJ. In
the third sub-section, we cite the main motivations of our work. In the fourth sub-section, we describe our
method of standardizing the properties of the French lexicon-grammar tables. In the fifth sub-section, we
provide our method of standardizing the lexicon-grammar tables using the standardized properties. In the
third section, we experiment this standardization for various lexicon-grammar tables on the NooJ platform by
generating their dictionaries and creating their syntactic grammars to evaluate this work. In the fourth section,
we provide the results of our method and discuss the benefits of this standardization. Finally, in the fifth section,
we conclude this document by summarizing the key findings of this research and giving some perspectives.

2. METHOD
2.1. Overview of the lexicon-grammar approach

The lexicon-grammar approach stands as a crucial linguistic methodology in the field of NLP. It was
initiated by Gross [1]-[5] and his LADL team in 1975. The lexicon of a language must be divided into
several classes, which group the entries that share the same definitional construction.

A lexicon-grammar table corresponds to a class and is presented by a matrix, where the lines
represent the lexical entries. The columns indicate the grammatical, syntactic, semantic, distributional, and
transformational properties, and the cells contain either; i) a lexical element, ii) the symbol “+” to indicate
that the corresponding lexical entry accepts the property of the corresponding column, or iii) the symbol “-”
otherwise. If an element has more than one meaning, it must have multiple lexical entries, one for each sense,
since the properties depend on the meaning of the lexical entry.

For example, the C1D class as shown in Figure 1 represents French frozen expressions that have the
basic construction “NO V Detl C1”, where “N0” means the subject, “V” means the verb, “Detl” means the
first determinant, and “C1” means a constant object. For the 8" frozen expression “abolir le temps” (to
abolish time), the property “<ENT> V” (the verb) is “abolir” (to abolish), the property “<ENT> Detl” (the
first determinant) is “le” (the), and the property “<ENT> C1” (the frozen object with the verb) is the word
"temps" (time). This expression accepts the properties "NO =: N-hum", which means that the subject must be
a non-human noun, and "[passif]”, which means that the frozen expression can be transformed into the
passive voice.
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2|+ |- - |- |<E> |abandonner |- |le |- |domicile conjugal |- |+ |§abandonner§le domicile conjugal
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5+ |- |- |- |- |- |<E> |abandonner |- |la |+ |pose - |+ |§abandonner§la pose
6(+ |- |- |- |- |- |<E> |abandonner |- |le |- |terrain - |+ |§abandonner§le terrain
T+ |- |- |- |- |- |<E> |abjurer - |la |- |foi cathclique - |+ |§abjurer§la foi catholique
8- |+ |- |- |- |- |<E> |abolir - |(le |- |temps - |+ |§abolir§le temps
9+ |+ |- |- |- |- |<E> |accélérer - |(le |- |mouvement - |+ |§accélérer§le mouvement
10+ |- - |- |<E> |accompagner |- |le pas - |+ |§accompagner§le pas

Figure 1. Excerpt from the lexicon-grammar table C1D for French frozen expressions

2.2. Integration of lexicon-grammar tables in NooJ

The lexicon-grammar tables allow researchers to edit the lexical, syntactic, semantic, and
transformational entries’ characteristics in an intuitive, readable, and easy way without requiring computer
skills. This has created a capital need to integrate these lexicon-grammar tables into the automatic NLP
platforms. NooJ is a linguistic development environment that allows the modeling of linguistic knowledge
through electronic dictionaries and grammars to make it exploitable by the machine. To integrate the lexicon-
grammar tables in this platform, Silberztein [12] proposed to transform them into dictionaries and syntactic
grammars, as illustrated in Figure 2. His idea is to build for each table a dictionary and syntactic grammar,
both having the same name, preferably the name of the table to which they refer. This dictionary and this
syntactic grammar must be created in the same folder on the NooJ platform, which is “Lexical Analysis”.
Each dictionary’s entry corresponds to an entry in the lexicon-grammar table.

Lexicon-grammar table

4

Transformation

Nool Syntactic
dictionary grammar

Figure 2. The lexicon-grammar tables integration in NooJ

2.3. Motivations

In the present era, automation has garnered significant importance owing to its inherent benefits,
particularly in optimizing time and reducing human effort. Our earlier contribution focused on the automatic
generation of NooJ dictionaries from lexicon-grammar tables [23]. Nevertheless, this automated process
faced challenges resulting from the lack of standardization in the lexicon-grammar tables, necessitating
manual preprocessing for each table. Indeed, the representation format of the syntactic-semantic properties in
these tables doesn't conform to the representation format of the platforms properties. In addition, we can have
the same property represented by different codes or several different properties represented by the same code.

As illustrated in Figure 3, for the grammatical category “verb”, some researchers use the code “V”,
others use the code “<ENT> V”, or even the code “verbe”. For the property denoting a human or animated
noun, some use the code “NO =: Nhum”, others use the code “NOhum”, or even the code “NO = +hum”. Also,
each one uses a different assignment symbol, such as “=:", "=", or “=:""[23].
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Figure 3. The non-standardization of the lexicon-grammar tables’ properties

This non-standardization represents an obstacle to the well-functioning of the automatic generation
process of the electronic dictionaries from these lexicon-grammar tables. In addition, the non-existence of a
standard helping and assisting linguists to define the properties’ names in a unified way makes the automatic
generation task difficult. This leads to the necessity of the lexicon-grammar tables’ properties
standardization, which is the aim of this work.

2.4. Strandardization of the lexicon-grammar tables’ properties
To standardize the French lexicon-grammar tables’ properties, we started by listing the properties
used in these tables and giving their meanings. Their number of occurrences, and the tables where they are
used. This phase allowed us to identify 515 properties for verbs and 225 properties for frozen expressions.
Then, we proposed for each property a meaningful name to be used in the future, which would
conform to the format of the platform's properties. For example, the property labeled “Nhum” or “N =:
Nhum”, denoting a human or animated noun, appears 251 times in the tables “V_17, “V_3”, “V 47 “V 57,
This property will be replaced by “H” in general, “HO0” if it represents a subject, or "H1" if it represents a first
object as shown in Table 1.
For the lexicon-grammar tables’ properties that are not taken into account, we put some conditions
to standardize them:
—  The property must have a meaningful name that is not previously used as a property, so as not to cause
ambiguities with the existing properties.
—  The property’s name must not contain unrecognized symbols in the electronic dictionaries such as “=:”,
or special characters such as “+” or “#” for the NooJ platform.
—  In preference, the property’s name must not contain a space, and there must be no space before and after
the symbol “=" if it exists.
—  Two different columns must not contain the same information.

2.5. Standardization of French lexicon-grammar tables

To standardize the lexicon-grammar tables of the French language, we replaced the old non-
standardized properties in these tables with their standardized equivalents. To do this, we have listed 67
tables for the verbs and 69 tables for the frozen expressions. For example, to standardize the table C1D that
represents the French frozen expressions having the basic construction “NO V Detl C1” (see Figure 1), we
made the following changes as shown in Figure 4:
—  The property “NO =: Nhum”, denoting a human or animated subject, became "HO".
—  The property “NO =: N-hum”, denoting a non-human subject, became “NHO0”.
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—  The property “Ppv =: se figé”, denoting that the clitic pronoun “se” is frozen with the verb “V”, became
“Ppv=SeFigé”.

—  The property “Ppv =: en figé”, denoting that the clitic pronoun “en” is frozen with the verb “V”, became
“Ppv=EnFigé”.

—  The property “Ppv =: y figé”, denoting that the clitic pronoun “y” is frozen with the verb “V”, became
“Ppv=YFigé”.

—  The property “C1 =: Npc”, denoting that the object is a body or a body part of a person, became “Clpc”.

Table 1. Excerpt from the standardization of the French lexicon-grammar tables’ properties

Property name Property name Meaning Number of Tables
before after occurrences
standardization standardization
NHum H, HO, H1, H2, Human or animated noun 251 V_1,V_3-V_16,V_18,V_31R,
| N =: Nhum V_32H, V_32R3, V_33,V_34L0,
| NO =: Nhum | ... V 35L,V 35LD, ...
N-hum NH, NHO, NH1, Non-human noun 195 V_1,V_ 3,V 5-V_16,V_18,
| N =: N-hum NH2, ... V_32A, V_32CL, V_32CV, V_32D,
| NO =: N-hum |... V 32NM, ...
NAbstrait A, A0, Al, A2, Noun denoting an abstract entity 10 V_4,V_31H,V_32C, V_32D,
| N =: Nabs V_32H,V_35L, V_35LD, V_35LR,
|NO=:Nabs| ...
Nnr Nr, Nr0, Nr1, Noun denoting a person, a concrete 35 V_3,V_6-V_16,V_18,V_31R,
| N =:Nnr Nr2, ... object, an abstract entity, or take V_32H, V_32NM, V_32R2, V_33,
[NO=:Nnr|... the form of a sentential subject or V_34L0,V_35L,V_35LD, V_35LR,
an infinitive clause V 35LS,V 35R,V 358, ...
Npc Pc, PcO, Pcl, Noun denoting the body or a body 17 V_36SL, V_38LD, V_38LR,
| N =: Npc Pc2, ... part of the person V_38LS, V_32NM, V_32C, V_36S,
|NO=:Npc]... V 37M1,V 37M2, ...
[}
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1|+ <E> |abandonner |- |la |- |compétition - |+ |§abandonner§la compétition
2|+ |- |- |- |- |- |<E> |abandonner |- |le |- |domicile conjugal |- |+ |§abandonner§le domicile conjugal
3|+ |- |- |- |- |- |<E> |abandonner |- |les|- |lieux + |§abandonner§les lieux
4+ |- |- |- |- |- |<E> |abandonner |+ |la |- |partie - |+ |§abandonner§la partie
5|+ |- |- |- |- |- |<E> |abandonner |- |la [+ |pose - |+ |§abandonner§la pose
6|+ <E> |abandonner |- |le |- |terrain - |+ |§abandonner§le terrain
7+ |- |- |- |- |- |<E> |abjurer - |la |- |foi catholique - |+ |§abjurer§la foi catholique
8- [+ |- |- |- |- |<E> |abolir - |le |- |temps - |+ |§abolir§le temps
9+ [+ |- |- |- |- |<E> |accélérer - |le |- |mouvement - |+ |§accélérer§le mouvement
10|+ |- |- |- |- |- |<E> |accompagner|- |le |- |pas - |+ |§accompagner§le pas

Figure 4. Excerpt from the standardized lexicon-grammar table C1D for French frozen expressions

3. IMPLEMENTATION

To implement the standardized lexicon-grammar table C1D for French frozen expressions, we used
the NoolJ platform as a natural language platform. For that, we create the dictionary “C_cld.dic” by running
our program that automatically generates the NooJ dictionaries from lexicon-grammar tables [23].
The generated dictionary contains 1,661 entries with all their grammatical, syntactic, and semantic
characteristics coded in the lexicon-grammar table. For each entry, we have added i) the code “c1d”, which
represents the name of the class “C1D” to reference the lexicon-grammar table from which the entry is taken,
and ii) the specific property “FXC” for frozen expressions, which means that the lexical entry should not be
treated as an ambiguous linguistic unit [11] as shown in Figure 5.

A syntactic grammar was made by Max Silberztein in the French linguistic resources of the NooJ
platform for the lexicon-grammar table C1D, but it doesn’t recognize all the properties appearing on this
table. To that end, we have created a syntactic grammar that adds to the grammar previously constructed by
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Max Silberztein all the grammatical, syntactic, and semantic characteristics contained in the dictionary, such
as conditions on the subject, the clitic pronoun, and the sentence’s structure as shown in Figure 6. The
syntactic grammar created has the name “C_cld.nog”, which must be the same as the name of the dictionary,
“C _cld.dic”, to which the syntactic grammar refers.

a! C:\Users\KOURTINADocuments\Moo \frLexical Analysis\C_c1d.dic [ [ ]

Dictionary contains 1661 entries

NooJ V5 £
Dicticnary

Language is: fr
Alphabetical order is not reguired.

Use inflectional & derivational paradigms' description files (.nof), e.g.:
Special Command: #use paradigms.nof

Special Features: +NW (non-word) +FXC (frozen expression component) +UNAMB (unambig
+FL¥X= (inflectional paradigm) +DRV= (derivational paradigm)

Special Characters: "\' '"' ! v or vorgn o r_vonge

S R SR Sk SF SR SF SR SR SF SR 3R SR SR S

#use _dm.nof

abandonner, V+FXC+cld+HO0+Detl=1a+Cl=compétition+Passif+FLX=AIMER
abandonner, V+FXC+cld+H0+Detl=1le+Cl=domicile conjugal+Passif+FLX=ATMER
abandonner, V+FXC+cld+H0+Detl=1les5+Cl=1ieux+Passif+FLX=AIMER

abandonner, V+FXC+cld+H0+NOV+Detl=la+Cl=partie+Passif+FLX=AIMER
abandonner, V+FXC+cld+H0+Det1=1a+N0VDet1Cl1Prép2N2+Cl=pose+Passif+FLX=AIMER
abandonner, V4+FXC+cld+HO0+Detl=1e+Cl=terrain+Passif+FLX=AIMER

abjurer, V+FXC+cld+HO+Detl=1la+Cl=foi catholique+Passif

abolir, V+FXC+cld+NHO+Detl=1le+Cl=temps+Passif

accélérer, V+FXC+cld+H0+NHO+Detl=1le+Cl=mouvement+Passif

accompagner, V+FXC+cld+HO0+Detl=1e+Cl=pas+Passif v
<

Figure 5. Excerpt from the dictionary “C_c1d.dic” generated from the standardized lexicon-grammar table C1D

({cas ) )

VSDetl #$VS$Cl,VSVSALLS#SVSALLF

#SV_ #$VSDetl #$VSC1l,V+PronPrev

<$PPV=$VSPpv>
SVSALLF#S$VSALL

( —ne se ) ( {<V+EXC+cld> I}) -( {<ADV+neg> [})

=
nes'y
nyen A rak)

N0 $ Sem=NH>

v NEG <$VSNO=NHO>

<ADV +XREF><DET +XREF><C+cld +XREF> <$V§Struct=NOVDetClPrép2N2>

Figure 6. The syntactic grammar “C_cld.nog” for the standardized lexicon-grammar table C1D

4. RESULTS AND DISCUSSION

To evaluate our linguistic resources constructed in the previous section, consisting of the dictionary
“C _cld.dic” (see Figure 5) and the syntactic grammar “C cld.nog” (see Figure 6), we analyzed a few
sentences containing continuous or discontinuous frozen expressions of the lexicon-grammar table C1D. In
particular, the study of sentences, exemplified by the analysis of “Luc abandonne fréquemment la partie”
(Luc frequently gives up), illustrates the effectiveness of the constructed grammar. Figure 7 visually
encapsulates the annotations derived from this evaluation, showing the remarkable ability of the grammar to
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recognize and annotate the discontinuous frozen expression “abandonner la partie” (to give up). This result
not only underscores the model's ability to navigate linguistic complexity but also highlights its versatility in
capturing nuanced language structures. The successful handling of discontinuity represents a valuable
contribution to the robustness of the lexicon-grammar approach, which holds promise for applications in
NLP and linguistic analysis tasks.

55 C\Users\KOURTIN\Documents\Nool\fr\Projects\testC_cTd.not EI@
I | A [T Pl P — z
Tokens =\ )
Digrams hd
¥ Show Text Annotation Structure v
tLu: abandonne fréquemment la partie o
Luc n'arrange pas fréquemment les choses v
4 4 26 3 ~
[Luc N+Sem=PRENOM+ abandonner la partie, V+c1d+NO=H0+Struct=N0OV+Det1=la+C 1=partie+| ADV DET C+cld
abandonner la partie, V+c1d+NO=H0+Struct=N0V+Det1=la+Cl=partier|f |ADV DET C+cld
abandonner la partie, V+c1d+NO=H0+Struct=N0V+Det1=la+Cl=partie | ADV DET C+cld
abandonner la partie, V+c1d+NO=H0+Struct=N0V+Det1=la+C l=partiet| ADV DET C+cld
abandonner la partie, V+c1d+NO=H0+Struct=N0V+Det1=la+C l=partiet| ADV DET C+cld

abandonner la partie, V+c1d+NO=H0+Struct=N0V-+Det1=la+C1=partie+ |} | | frequent ADV+| |le PRO+Dist| |partir, V+-Aux=et

abandonner la partie, V+c1d+NO=H0+Struct=N0V~+Det1=la+C1=partie+ la N+Genre=| |parti.A+Genre=f-

abandonner la partie. V+c1d+N0O=H0+Struct=N0V+Det1=la+C 1 =partie+| 1a N+Genre= partie N+Genre=|

abandonner la partie. V+c1d+NO=H0+Struct=N0V+Det1=la+C1=partie | 1a.DET+Gem

abandonner la partie, V+c1d+NO=H0+Struct=N0OV+Det1=la+C 1=partie+| v
< >

Figure 7. The annotations of the sentence “Luc abandonne fréquemment la partie”

The results of this study show a successful standardization process applied to lexicon-grammar
tables for the French language, aligning their properties with compatibility standards used in linguistic
platforms. The standardized lexicon-grammar tables were seamlessly integrated into the NooJ platform,
demonstrating the practical application of this standardization. The automated generation of dictionaries from
the lexicon-grammar tables, facilitated by a dedicated program, streamlined the integration process into
NooJ. This automation not only increases efficiency but also ensures a consistent and coherent representation
of the language's lexicon within the linguistic environment. Subsequent evaluations involved the creation of
syntactic grammars that took into account the full range of grammatical, syntactic, and semantic properties
from the associated dictionaries. The results of testing these generated dictionaries underscore the
effectiveness of the standardized lexicon-grammar tables in capturing the intricate nuances of the language.
Overall, the standardization effort not only automated the integration process but also leveraged the benefits
of intuitiveness and simplicity in encoding grammatical, syntactic, and semantic properties within the linguistic
platform. This represents a significant step toward promoting accessibility and usability in linguistic analysis,
paving the way for enhanced applications in NLP and linguistic research.

5. CONCLUSION AND PERSPECTIVES

The lexicon-grammar tables are used to describe the language lexicon through readable and intuitive
tables for human manual editing. In this work, we have standardized these lexicon-grammar tables for the
French language by standardizing their properties to be compatible with those used in the linguistic
platforms. Then, we implement the standardized lexicon-grammar tables into the NooJ platform as an
example. For that, we automatically generated their dictionaries by using the program that automatically
generates the NooJ dictionaries from lexicon-grammar tables. Finally, to test the efficiency of some
generated dictionaries, we have created some syntactic grammars that take into account all the grammatical,
syntactic, and semantic entries’ characteristics contained in the associated dictionary.

This standardization made it possible to automate the process of integrating these lexicon-grammar
tables into the linguistic environment, thus profiting from their advantages such as intuitiveness and
simplicity while entering the grammatical, syntactic, and semantic properties of the language’s lexicon. The
standardization, therefore, serves as a key enabler for realizing the full potential of lexicon-grammar tables,
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making them more accessible and usable in a wide range of linguistic applications. In the future, we will extend
this standardization work to other languages that already have non-standardized lexicon-grammar tables. Also,
we will create lexicon-grammar tables for the Arabic language, as there is a lack of research in this area.
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