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Abstract

High-quality WordNets are crucial for achieving high-quality results in NLP applications that rely on such resources.
However, the wordnets of most languages suffer from serious issues of correctness and completeness with respect
to the words and word meanings they define, such as incorrect lemmas, missing glosses and example sentences,
or an inadequate, Western-centric representation of the morphology and the semantics of the language. Previous
efforts have largely focused on increasing lexical coverage while ignoring other qualitative aspects. In this paper,
we focus on the Arabic language and introduce a major revision of the Arabic WordNet that addresses multiple
dimensions of lexico-semantic resource quality. As a result, we updated more than 58% of the synsets of the
existing Arabic WordNet by adding missing information and correcting errors. In order to address issues of language
diversity and untranslatability, we also extended the wordnet structure by new elements: phrasets and lexical gaps.
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1. Introduction

WordNets (Beckwith et al., 2021) are lexical
databases that represent lemmas (lexemes,
words) of a language, together with their mean-
ings organised into a lexico-semantic network.
Wordnets define meanings as sets of synonymous
words called synsets. Synsets are described by
a gloss (e.g., a definition in a natural language
that represents the synset meaning) as well
as example sentences that clarify the usage of
words in context. WordNets are used in many
NLP applications, such as machine translation
(Poibeau, 2017), information retrieval (Nie, 2022),
or word sense disambiguation (Navigli, 2009).

The English Princeton WordNet (PWN) (Miller,
1995), as the first wordnet, has been adapted and
employed as a foundation for constructing word-
nets in other languages.

In general, WordNets are constructed using ei-
ther the merge or the expand model (Vossen,
1998). In the merge model, synsets are initially
created from pre-existing resources (e.g., dictio-
naries) in a language. Then, for translability into
other languages, the synsets have to be aligned
with equivalent English synsets in PWN. For exam-
ple, the IndoWordNet (Bhattacharyya, 2010) was
built following this model. In the expand model,
PWN synsets are ‘localized’ or ‘translated’ into tar-
get languages. For example, the Polish WordNet
(Piasecki et al., 2009) was constructed using this
model. In either case, when mapping across lan-
guages, the PWN synsets (and thus the English
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language) are usually used as a pivot when trans-
lating words across languages.

Wordnets often suffer from quality issues, in a
large part due to the use of automated and semi-
automated methods for building them (Khalilia
et al., 2021a,b). In addition, mistakes can be hard
to detect as most wordnets do not contain glosses
or example sentences. The above are true of the
existing Arabic wordnets. The first Arabic wordnet
(AWN V1) was built following the expand model
(Elkateb et al., 2006) and includes 9,618 synsets
translated from PWN to modern standard Arabic.
Its second version (AWN V2) (Regragui et al.,
2016) extended AWN V1 to 11,269 synsets and
was developed using a semi-automatic method
and the expand model. As we show in our pa-
per, both wordnets suffer from correctness and
completeness issues, and lack glosses and exam-
ples. By correctness we refer to the accuracy of
lemmas in representing the meaning of a synset,
while completeness refers to the extent to which
a synset includes all words that are synonymous
based on the synset meaning. For example, with-
out an Arabic gloss and example sentences, it is
hard to judge the correctness and completeness of
the AWN V1 synset { .. (> e b £} that corre-
sponds to the English WordNet synset {actuation,
propulsion: the act of propelling; actuation of this
app needs a password}.

In this paper, we introduce AWN V3, a signifi-
cantly extended and quality-enhanced version of
AWN V1. The novel contents of this new Ara-
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bic wordnet are: (a) the addition of glosses and
examples to all synsets; (b) the improvement of
the correctness and the completeness of the word-
net by adding missing lemmas and removing er-
roneous ones; (c) a reduced level of polysemy
with respect to other wordnets through the elim-
ination of redundant word meanings, based on
our prior research; and (d) addressing phenomena
of language diversity by introducing new linguis-
tic information, namely lexical gaps that explicitly
indicate untranslatability (Giunchiglia et al., 2018;
Bella et al., 2022) and phrasets, i.e., free combi-
nations of words that express the meaning of a
synset in case of nonexistent equivalent lemmas
(Bentivogli and Pianta, 2000). Such explicit repre-
sentations of untranslatability distinguishes them
from resource incompleteness (i.e., words merely
missing from the resource) and give indications to
both human and machine translators about par-
ticularly difficult cases of translation. Also, we
tackle the polysemy problem of the source synsets
by not inheriting specialization polysemy (Freihat
et al., 2013) and compound noun polysemy (Frei-
hat et al., 2015) problem in the target synsets.

Accordingly, the paper presents the following
contributions: (1) the extension of the existing Ara-
bic wordnet model by devices for tackling untrans-
latability: lexical gaps and phrasets; (2) a develop-
ment methodology for lexical databases, inscribed
within the expand model, that ensures a high-
quality and diversity-aware output; (3) AWN V3,
the new and freely available Arabic wordnet re-
source as described above.

The rest of the paper is organized as follows. In
Section 2, we introduce the state of the art of Ara-
bic wordnets. Sections 3 and 4 present our con-
tributions in addressing language diversity and ex-
cessive polysemy, respectively. In Section 5, we
describe our synset localization method. Section
6 presents AWN V3, the high-quality Arabic lexical
resource resulting from our work. Finally, we pro-
vide conclusions and discuss future work in Sec-
tion 7.

2. State of the Art

The first effort of building an Arabic wordnet was
undertaken by Diab (2004). She introduced an
automated approach known as SALAAM (Sense
Assignment Leveraging Annotations And Multilin-
guality) to translate synsets from PWN into stan-
dard Arabic. This translation process relied on
PWN 1.7 and an English-Arabic corpus as knowl-
edge sources. Notably, her primary focus was on
translating lemmas without glosses and example
sentences. This approach was evaluated using a
dataset comprising 447 synsets.

AWN V1 represents the inaugural Arabic Word-
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Net developed by Elkateb et al. (2006). The de-
velopment approach closely mirrors the methodol-
ogy employed in creating EuroWordnet (Vossen,
1999), which consists of two phases. The first
phase involves constructing a foundational core
wordnet centered around base concepts (Vossen,
1998), while the second phase focuses on expand-
ing the core wordnet’'s coverage by incorporating
additional criteria. This version of AWN is aligned
with PWN in terms of structure and content cov-
ering WordNet domains defined by Magnini and
Cavaglia (2000). This wordnet also integrates
the Suggested Upper Merged Ontology (SUMO)
to provide a formal semantic framework (Elkateb
et al., 2006).

In the case of the core Arabic WordNet, the pro-
cess involves encoding the Common Base Con-
cepts (CBCs) found in the EuroWordnet and Balka-
Net (Tufis et al., 2004) as synsets. Thisis achieved
through a manual translation effort, wherein all
English synsets having an equivalence relation in
the SUMO ontology are translated into their cor-
responding Arabic synsets. Figure 1 illustrates
this process, showing an example of how Arabic
Synsets are linked to overarching SUMO terms
that directly correspond to the associated English
synsets. Each translated synset is validated by
evaluating the coverage of synset lemmas and the
domain distribution of these synsets. These ef-
forts produced 9,228 synsets in the core wordnet
of AWN V1. The distribution of these synsets, cat-
egorized by Part-Of-Speech (POS), is detailed in
Table 1.

;jArabic i SUMO | e
{WordNet Entity i WordNet
e
N physical
e vsical,
4, A, Abstract corporeal
E - equivalen ;
: = i
Erqun alent Objed Process

subsumin ]

i Bevefage o

Figure 1: SUMO mapping to WordNets (Elkateb
et al., 2006)

To expand the core of AWN, Elkateb et al.
(2006) introduced the Suggested Translation
semi-automatic method, using available bilingual
(Arabic-English) resources to extract <English
word, Arabic word, POS> tuples. This method
served a similar purpose in the development of
Spanish WordNet (Farreres et al., 2002) and
BalkaNet (Tufis et al., 2004). Building on eight



POSWN | SNy | (Ext Wiy | AWN V2
Noun 6252 | 6558 | 7,960
Verb 2260 | 2507 | 2,538
Adjective 606 446 271
Adverb 106 107 500
Total 9228 | 9618 | 11,269

Table 1: The count of Arabic synsets in each AWN
version based on POS

heuristic procedures, associations between Arabic
words and PWN synsets were assigned scores, re-
lying on Arabic-English bilingual resources. Lex-
icographers utilized these scores to create new
synsets or supplement existing ones with addi-
tional lemmas. The total number of synsets in this
version is 9,618.

After the first release of AWN, there were many
attempts to enrich its content concerning the num-
ber of synsets, lemma, and the relations between
them. Alkhalifa and Rodriguez (2009) introduced
an automated method to enhance the coverage of
named entities (NE) within AWN V1. This method
used Wikipedia and established connections to
PWN 2.0. In this study, 1,147 synsets were gen-
erated, covering 1,659 named entities across 31
general categories. In these studies, Boudabous
et al. (2013); Batita and Zrigui (2018) proposed
a hybrid linguistic approach grounded in morpho-
logical patterns. They used Wikipedia and PWN
to enrich AWN with new semantic relations. The
former augmented AWN by establishing relations
between nominal synsets, while the latter incorpo-
rated antonym relations.

As part of the ongoing efforts to enrich AWN,
Abouenour et al. (2013) introduced a semi-
automatic method to increase the coverage of
AWN V1. Their objective was to enhance named
entities (NEs), verbs, and noun synsets. For the
enrichment of NE synsets, the authors present a
three-step methodology, which translates YAGO
(Yet Another Great Ontology) entities (Suchanek
et al.,, 2008) into Arabic instances and extracts
Arabic synsets. Regarding verb synsets, the au-
thors adopted a two-step approach inspired by Ro-
driguez et al. (2008). The first step involved sug-
gesting new verbs by translating a set of verbs
from VerbNet (Schuler, 2005) into standard Arabic.
In the second step, Arabic verbs were intercon-
nected with AWN synsets by establishing a graph
connecting each Arabic verb with its correspond-
ing English verbs in PWN. The authors employ a
two-step method that detects hyponym/hypernym
pairs from the web to enrich noun synsets. The
overall result of this work is introducing a new ver-
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sion of AWN, known as AWN V2, including 11,269
synsets (for more details, see Table 1).

Despite the previous efforts, which primarily fo-
cused on expanding the coverage of synset lem-
mas, AWN still falls short compared to other Word-
Nets in terms of content quality. This assess-
ment was highlighted by Batita and Zrigui (2018),
who emphasized in their research that “AWN has
very poor content in both quantity and quality lev-
els.” Our work focuses on the synset quality
level, mainly on the synset correctness and com-
pleteness dimensions. AWN V1 marks a signifi-
cant milestone for several reasons. Firstly, it en-
compasses the most common concepts and word
senses found in PWN 2.0, ensuring a comprehen-
sive representation in AWN V1. Secondly, its de-
sign and integration with PWN synsets facilitate
cross-language usability. Finally, like other word-
nets, AWN establishes a connection with SUMO,
further enhancing its utility. Conversely, several
issues related to synset quality have been identi-
fied in the majority of the synsets in this resource.
These issues are also observed in AWN V2, as
outlined below:

1. All synsets lack gloss and/or illustrative exam-
ples.

2. Many synsets contain incorrect senses, lem-
mas (including incorrect word forms or re-
peated words), and incorrect relations be-
tween synsets.

3. Many synsets lack essential senses, lemmas,
and necessary relations.

For instance, consider the following synset {
b g c@fﬁ} presented in AWN V1, corresponding
to the English synset {noise: sound of any kind,
especially unintelligible or dissonant sound; he en-
joyed the street noises}. In AWN V2, this synset
was enriched to include { 2% ccs.‘?}, resulting in
{22 4?0 o s c@f,«"}. In this case, the synset
incorporates two erroneous lemmas {_= ;. ccse 1
which are not found in Arabic dictionaries such as
J\l Almaany dictionary’. Additionally, it lacks the
lemma 2, which means noise.

In this paper, we enhance the accuracy of
synset elements in AWN V1 by addressing in-
correct lemmas and expanding the coverage of
synsets through the addition of missing lemmas.

3. Addressing Language Diversity

Cultural and linguistic differences abound across
the more than seven thousand languages in the

"ttp://www.almaany.com/thesaurus.php
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world, to which we simply refer as language diver-
sity. To give a few examples from lexical seman-
tics, the English word cousin, meaning the child
of your aunt or uncle, does not have any equiva-
lent term in Arabic. In contrast, the Arabic word
= which means the brother of your father, does

not exist in English (Khalilia et al., 2023). Another
example is from colors: the Italian word marrone,
which means chestnut color, does not have an
equivalent word in Persian and Welsh (McCarthy
et al., 2019), while the Breton glaz, spanning a
range of hues between blue and green, has no
equivalent in English or in the majority of Indo-
European languages.

Linguists refer to such cases of lexical untrans-
latability as lexical gaps. A lexical gap happens
when a word in one language is not lexicalized in
another language (Lehrer, 1970). In such cases,
speakers can express a similar meaning through
a free combination of words called phrasets (Ben-
tivogli and Pianta, 2000).

As in most wordnets, instances of language di-
versity are not explicitly indicated in the existing
versions of AWN, instead mapping Arabic synsets
to PWN synsets in an approximate manner. Such
inaccuracies lead to the corruption of resource
quality and an Anglo-Saxon meaning bias, also re-
ducing the performance of applications relying on
the resource, such as translation tools.

This paper introduces a new version of AWN
that explicitly represents gaps and phrasets. For
example, ({adjectively: as an adjective; nouns
are frequently used adjectively} is identified a gap
in the resulting resource; at the same time, this
phraset .- ‘ﬁw Je is used to describe this synset.
In addition, in the case of lexicalizations (trans-
lated synsets), to increase the clarity of synset
meaning and understandability, phrasets are used.
For example, {unwittingly, unknowingly, inadver-
tently: without knowledge or intention; he unwit-

tingly deleted the references } is translated {:1}W
Las Ja bl o C%ﬂ)?ﬂ\)ﬁldjij Syais g £ Je
}, and the phraset 125 0,.y is used.

Lexical gaps are implemented in our resource at
the synset level, while phrasets are implemented
on the word level.

4. Addressing Polysemy

Polysemy is a well-known problem in PWN. It has
been addressed in many studies, such as (Gon-
zalo, 2004; Mihalcea and Moldovan, 2001; Buite-
laar, 1998; Freihat, 2014). In our previous re-
search (Freihat et al., 2016), polysemy was clas-
sified into several types. These types are homon-
omy, metaphoric, metonymy, specialization poly-
semy, and compound noun polysemy. While the
first three polysemy types are essential in lexi-
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cal resources, the latter two are considered the
main reasons behind the highly polysemous na-
ture of WordNet that makes WordNet too fine-
grained for NLP. As an example of compound
noun polysemy, the word head has more than
30 synsets (meanings) in PWN. Another exam-
ple of compound noun polysemy is the word cen-
ter, which has 18 synsets. The problem becomes
more clear in the Arabic ontology (Jarrar, 2021),
which has more than 500 synsets 5/ meaning
center. For example, the word turtledove is pol-
ysemous because it belongs to the following two
synsets: {australian turtledove, turtledove: small
Australian dove.}, {turtledove: any of several Old
World wild doves.} Of course, it is possible to use
the word turtledove to refer to any kind of turtle-
doves when it is clear from the context which kind
of turtledoves we are speaking about. At the same
time, adding the word turtledove as a synonym to
all kinds of turtledoves in the lexical resource is
useless and just makes the resource hard to use.

According to our research (Freihat et al., 2015),
the word sense disambiguation for these two types
is similar to anaphora resolution and does not re-
quire including all these possible meanings in a lex-
ical resource because they lead to the problem of
sense enumeration which makes such resources
very hard to use in NLP.

5. Addressing Synset Quality

In the following, we list the goals of our approach:

1. Synset glosses: Each synset should have a
gloss that clearly identifies its meaning. With-
out such gloss, we will not be able to under-
stand the synset, moreover, we will not be
able to differentiate between the meanings
of the same lemma in different synsets, for
example, the word ’love’ has more than one
meaning e.g, belongs to different synsets

Synset examples: Each lemma in a synset
should have at least one example to clarify its
usage. Such examples also allow us to verify
the synonymity between the synset lemmas.
This is crucial for the synset correctness.

. Language diversity and phrasets: |deas are
expressed in cultures in different ways, which
leads to untranslatability in some languages
(e.g., a lexical gap). Another phenomenon in
Arabic (and maybe in other languages) is the
usage of prepositional phrasets to express a
synset meaning. For example, the meaning of
this synset { someday: some unspecified time
in the future; someday you will understand my
actions} is identified as a lexical gap in Arabic,

and the phraset L L,_ is used to express this



meaning. We add these phrasets to the Ara-
bic WordNet to increase the understandability
of synsets. Also, such phrasets can be used
in NLP applications to identify the intended
synset.

Errors in the source WordNet (PWN): PWN
suffers from the polysemy problem. Accord-
ing to our previous approaches, the source of
the polysemy problem is due to the specializa-
tion polysemy and sense enumeration. In our
work, we avoid such polysemy types in the re-
sulting resource to enhance AWN usability in
NLP applications.

Named entities: A lexical resource should in-
clude concepts only. Itis not the correct place
to include named entities, which may be an-
other source of noise in lexical semantic re-
sources.

Our approach consists of three steps:

1. Task generation: We have collected the data
from AWN V1 and prepared the spreadsheet
to be provided for translation.

Task enhancement: The translators trans-
lated the corresponding PWN synset glosses,
then performed the following: adding miss-
ing lemmas, and examples for the synset
elmmas, removing wrong lemmas from the
original Arabic synsets, identifying gaps in
the case of untranlatability, and adding
phrasets for increasing the understandability
of synsets.

Task validation: Validation is carried out in two
phases: 1) Each contribution provided by one
of the translators was validated by the other.
In the second phase, a linguistic expert vali-
dates and approves the contribution.

5.1.

This section describes the essential materials
required for the next step of the methodology.
The preparation process involves constructing a
dataset containing AWN V1 synsets as well as
the corresponding PWN synsets. In this con-
text, AWN V1 and PWN browsers are utilized for
data retrieval. This dataset is customized in a
spreadsheet for usability and simplicity in provid-
ing contributions, in which the linguistic expert (the
first author) organizes synsets into four categories
(each in one sheet) based on the part of speech
(POS). Each row within the spreadsheet repre-
sents a synset and includes information such as
the synset ID, lemmas, gloss, and example sen-
tences in Standard Arabic and English. Addition-
ally, empty slots are provided for inserting missing

Task generation
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lemmas, a gloss, examples, and comments by the
data provider (translator) in Arabic. One additional
slot is designated for validation purposes, along
with comments from the validator. In this step, the
linguistic expert excludes all (42 synsets) named
entities from the spreadsheet.

5.2. Task enhancement

Contributions for synset enhancement, which in-
volve the addition of missing information or correc-
tion of synset elements, are made by two trans-
lators and validated by a language expert. An
overview of our contribution collection workflow is
illustrated in Figure 2. As depicted, the workflow
is structured into two cycles, with the aim of ensur-
ing the quality of results. The first cycle operates
between the two translators, where each transla-
tor’s contributions are subject to verification by the
other. The second cycle involves the validation of
accepted contributions by a linguistic expert.

6 -

Translator 1

S i
e
Contribution

Translator 2
(Accepted)

g

Linguistic Expert (Validator)

J

Contribution
(Not Accepted)

Contribution

\

i

Contribution
(Not Accepted)

=

Figure 2: The workflow of the contribution collec-
tion

The process of synset enhancement in the first
cycle was carried out by two native speakers.
Regarding their socio-linguistic background, both
translators possess at least a bachelor’s degree
in the field of translation (English-Arabic). Before
the translation, translators have been trained as
described in the following subsections.

5.2.1. Synset understanding

Central to this process is ensuring that the transla-
tor possesses a clear understanding of the synset
they are tasked with translating. Misunderstand-
ings can arise when the translator does not grasp
a thorough understanding of both the synset lem-
mas and the gloss in English. The translators
are asked to understand each PWN synset in the



spreadsheet using the following notable instruc-
tions:

» Use external resources such as dictionaries
and Wikipedia to understand the meaning of
the synset.

* They are given the authority to skip the synset
or leave a comment when they do not under-
stand the meaning of the synset.

5.2.2. Lexical gap identification and synset
lexicalisation

A lexical gap happens when either the meaning of
the concept in a source language is not known in
the culture of the target language or the concept
can be lexicalized only through word-free combi-
nation (Giunchiglia et al., 2018). This means that
there is no lexical unit (single word or restricted
collocation) that corresponds to any of the source
language lemmas. In this step, for each English
synset in the spreadsheet, the translator decides
whether it has an equivalent meaning in Arabic
(lexicalisation exists) or is a lexical gap based on
the understanding of the English synset and using
a bilingual dictionary. If an English synset; is a
gap, the translator performs step A; otherwise,
she/he performs steps B and C.

Step A: Lexical gap processing, in this step,
the translator is asked to mark the English synset;
as a lexical gap in the spreadsheet and provide
a phraset in Arabic. For example, the synset
{expressively: with expression, in an expressive
manner; she gave the order to the waiter, using
her hands very expressively} is identified as a
lexical gap in Arabic, and s J§..A meaning (an
expressive way) is provided as a phraset to this
synset.

Step B: Synset translation, after the transla-
tor confirms the existence of the meaning of the
English synset; in Arabic, she/he translates this
synset to Arabic. This translation includes the fol-
lowing steps.

1. Translating synset gloss: The translation
is across language and cross-cultural com-
munication. A translation should give a com-
plete transcript of the synset; meanwhile, the
style and manner of writing should be at
least the same quality as the gloss of En-
glish. Above all, faithfulness, expressiveness,
and closeness are the important three ele-
ments of translation. The gloss should explic-
itly express the semantics and the common
attributes of a synset.

2. Translating synset lemmas: Translators
should keep two key considerations in mind

while translating synset lemmas. Firstly, this
translation process does not entail a direct
one-to-one correspondence between English
and Arabic terms. Secondly, it is important
to note that the set of lemmas within the En-
glish synset may not be exhaustive, meaning
it might not contain all the synonyms associ-
ated with the synset. To translate the synset
lemmas, we go through the following phases:

* English lemmas translation: Translate
the English synset lemmas into Arabic.
The result of this step is a set of lemmas
of the length n, where n is the number of
lemmas in the English synset.

Arabic synonyms collection: For each
translated lemma, the translators collect
the lemma synonyms in Arabic. The re-
sult of this phase is m synonym sets in
Arabic, m < n (since some Arabic lem-
mas may have empty synonym sets).

Arabic synonyms validation: Based on
the synset gloss, for each of the m syn-
onym sets in Arabic, the translators ex-
clude all synonyms that do not belong to
the synset. Use the provided examples
in the English synset and other examples
to include/exclude the synonyms in this
phase.

Arabic lemmas collection: The trans-
lators collect the Arabic lemmas, result-
ing in the translation process in phase (1)
and the synonyms produced from phase
(2) and put them as the Arabic synset
lemmas. In the case of polysemy, we
solve the specialization polysemy and
compound noun polysemy. For example,

o~ is excluded from this synset {fﬂ?

o cébjg} which corresponds {object,
physical object: a tangible and visible en-
tity, an entity that can cast a shadow;
pens, books and bags are school ob-
jects}

Arabic lemmas ordering: The transla-
tors order the Arabic collected lemmas
in phase (4), wherein the first lemma
is the Arabic synset preferred term and
so on (in descending order of impor-
tance). Based on the examples pro-
vided in phase (3) (and other examples if
needed), the translator gives preferences
for the lemmas based on these exam-
ples.

3. Translating synset examples: Examples
within a synset contribute to a clearer com-
prehension of how to utilize the synset lem-



mas, consequently enhancing the overall un-
derstanding of the fully lexicalized synset. We
employ the same examples crafted during the
lemma translation phase as synset examples.
This approach signifies that we do not solely
translate the examples found in the English
synset. Ideally, we provide an example sen-
tence in Arabic for each synonym within the
synset, even if the English synset does not
contain examples at all. The provided exam-
ples are incorporated into the Aarbic synsets,
aligning them with the order of their respective
synonyms

Step C: Comparing the produced (translated)
synset in Step (B) with the corresponding
synset from AWN V1, At this stage, a translator
compares the translated synset generated in
Step B and its corresponding Arabic synset, as
imported from AWN V1. This Arabic synset is
designated to correspond with the English synset;
in the spreadsheet. Based on the gloss and
examples provided in the generated synset, the
translators undertake the following actions: (1)
Copy lemmas from the translated synset to the
AWN V1 synset if they are missing from the AWN
V1 synset. (2) Exclude the lemmas from the AWN
V1 synset, which are not covered by the synset
gloss and examples. (3) Copy the gloss and the
examples from the translated synset to the AWN
v1 synset if they are missing in the latter.

5.3. Task validation

The validation process consists of two phases. In
the first phase, the two translators validate the re-
sulting synsets (stored in a spreadsheet contain-
ing English and produced Arabic synsets) in an al-
ternating manner, checking each synset (and gap)
one by one. During the validation, each of them
considers the following:

1. Gap validation: A translator validates synsets
marked as lexical gaps in Arabic, either as
confirmed gaps or as non-gaps due to an ex-
isting lexicalization in Arabic, which he/she
should provide a gloss and lemmas of that
synset.

Gloss validation: The Arabic gloss expresses
the intended meaning of the English synset.
Also, the Arabic gloss is easy to understand
and does not contain typos or grammatical er-
rors.

Lemmas validation: Synset lemmas should
be correct (e.g., not include wrong lemmas)
and complete (e.g., there are no missing lem-
mas). In addition, the validator can use the
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examples to check synonymity between lem-
mas.

Examples validation: Each lemma has at
least one example. The examples are natu-
ral and express the intended usage.

In case of disagreement, the affected synsets
are sent back to the translators with the validator’s
comment. The accepted synsets are sent to the
expert validation.

In the second phase, An Arabic linguistic expert
performs this validation on a spreadsheet contain-
ing the resulting synsets (and gaps) only, without
including the English synsets, which both transla-
tors accepted in the previous step. His task is to
approve the final resulting synsets. The same cri-
teria used in the previous validation phase for val-
idating gaps, glosses, lemmas, and examples are
adopted in this step.

6. Evaluation and the Resulting
Resource

This section demonstrates the use of the method-
ology described in Section 5 on evaluating and im-
proving the content quality of AWN V1 depending
on PWN as a reference to our work. As mentioned
above, AWN V1 includes 9,618 synsets written in
Modern Standard Arabic (MSA), which refers to
the standard form of the language used in aca-
demic writing, formal communication, classical po-
etry, and religious sermons.

In this study, contributions are provided by two
translators (each is an Arabic native speaker).
They were born and educated within the Arabic-
speaking community, having completed at least
their high school education within this community.

Four experiments (one for each POS) are per-
formed to evaluate the extended version of AWN
V1 synsets and tackle synset quality issues using
our method. In each experiment, a spreadsheet
includes Arabic synsets imported from the AWN
V1 and their corresponding English synsets. Each
spreadsheet contains data for a specific POS
and serves as an input dataset to the contribu-
tion (synset quality enhancement) collection step.
The experiments are conducted on 6,516 nouns,
2,507 verbs, 446 adjectives, and 107 adverbs (see
Table 2 for more details).

In the contribution collection, for each Arabic
synset in a row in the spreadsheet, a translator is
tasked to translate the corresponding PWN synset
to Arabic or identify it as a lexical gap using a
bilingual (English-Arabic) linguistic resource, such
as the Al-Mawrid Al-Qareeb . 3l s,,\! dictionary
(Baalbaki, 2005). After that, if a lexicalization ex-
ists in Arabic, the translator tackles the latter by
comparing a generated translated Arabic synset



Noun | Verb | Adjective | Adverb | Total
Synsets | 6,516 | 2,507 446 107 9,576
Words | 13,659 | 5,878 761 262 | 20,560

Table 2: The count of synsets and words (imported
from the extended AWN V1- without named enti-
ties) in the input dataset based on POS

with the AWN V1 synset in the same row, which fol-
lows by adding missing synset lemmas, gloss, and
example sentences; and/or rectifying incorrect el-
ements. Also, if the English synset is a gap in Ara-
bic, he/she marks it as a lexical gap and provides a
phraset to express the synset (Note that phraset is
also used for some translated synsets to increase
the understandability). To our knowledge, our re-
sulting resource (AWN V3) is the first Arabic Word-
net that identifies gaps and provides phrasets.

The overall effort to collect contributions re-
sulted in updating 5,554 synsets from AWN V1.
We added 2,726 new lemmas, 9,322 new glosses,
and 12,204 new example sentences. We
also identified 236 lexical gaps and inserted
701 phrasets. Furthermore, we deleted 8751 in-
correctlemmas. More details regarding the counts
of these contributions are presented in Table 3.
See the dataset uploaded to GitHub?. For each
POS, two spreadsheets were uploaded to GitHub;
the first file includes the final resulting Arabic
synsets, and the second contains the added and
deleted synset components.

Noun | Verb | Adj | Adv | Total
Updated synsets | 3,938 | 1,364 | 181 | 71 5,554
New lemmas 2,581 64 72 9 2,726
Deleted lemmas | 6,050 | 2,387 | 223 | 91 8,751
New glosses 6,511 | 2,258 | 446 | 107 | 9,322
New examples 7,597 | 3,620 | 782 | 205 | 12,204
Gaps 28 187 | 0 | 21 236
Phrasets 364 | 275 0 62 701

Table 3: Statistics of the data addition and deletion
into/from AWN

Validation was carried out by an Arabic linguis-
tic expert who has a Ph.D. in the Arabic language
and is a university instructor at the linguistics de-
partment. As introduced above, the expert follows
the criteria described in Section 5.3 to verify pro-
duced synsets. Results can be seen in Table 4,
where by correctness we understand the number
of contributions validated as correct divided by the
total number of contributions. These contributions
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can be newly added or deleted lemmas, collected
glosses and example sentences, identified lexical
gaps, and inserted phrasets. For example, in the
case of an added lemma, the validator either con-
firms the addition or rejects it by leaving a com-
ment. For instance, {JL;?:»} meaning a measur-
ing tool is deemed an incorrect added word to the
synset {45 cf c):\/i c)\:ki,e } which corresponds to
{measure,/ quantity, amount: how much there is
of something that you can quantify; he has a big
amount of money}. In the case of identified gaps,
the validator either as confirmed gaps or as non-
gaps due to an existing lexicalization in Arabic,
which the validator needs to indicate. For instance,
the following English synset ({try, try on: put on a
garment in order to see whether it fits and looks
nice; Try on this sweater to see how it looks} is
considered a gap. The validator rejected it and
provided this word u~ls with the same meaning.

Contribution Correctness
New lemmas 97.34%
Deleted lemmas 98.89%
New glosses 98.76%
New examples 99.13%
Gaps 96.82%
Phrasets 97.54%
Total 98.08%

Table 4: Validator evaluation of translator contribu-
tions

Upon discussion between the validator (linguis-
tic expert) and the translators, the mistakes made
by the latter can be explained by misunderstand-
ings of the meanings of certain concepts provided
in English. The validator made sure to exclude or
fix the mistakes, bringing the correctness of the fi-
nal dataset closer to 100%.

7. Conclusion and Future Work

In this paper, we evaluate and address the
quality—correctness and  completeness—of
synsets from AWN V1 across four parts of speech
(nouns, verbs, adjectives, and adverbs). The
resulting total of 9,576 synsets are introduced
as AWN V3—an enhanced version of AWN
with corrected and extended lemmas, as well
as added glosses and example sentences. In
order to represent English words not directly
translatable to Arabic, we introduce phrasets to
provide approximate phrase-level translations and
lexical gaps to indicate untranslatability. As part
of our future work, we will apply the methodology
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described in order to increase the coverage of
Arabic synsets, based on AWN V2 as well as the
remaining synsets in PWN.
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