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Qabas: An Open-Source Arabic Lexicographic Database

Mustafa Jarrar, Tymaa Hammouda

Birzeit University, Palestine
{mjarrar, thammouda}@birzeit.edu

Abstract

We present Qabas, a novel open-source Arabic lexicon designed for NLP applications. The novelty of Qabas lies in
its synthesis of 110 lexicons. Specifically, Qabas lexical entries (lemmas) are assembled by linking lemmas from 110
lexicons. Furthermore, Qabas lemmas are also linked to 12 morphologically annotated corpora (about 21 tokens),
making it the first Arabic lexicon to be linked to lexicons and corpora. Qabas was developed semi-automatically,
utilizing a mapping framework and a web-based tool. Compared with other lexicons, Qabas stands as the most
extensive Arabic lexicon, encompassing about 58K lemmas (45K nominal lemmas, 12.5K verbal lemmas, and 473
functional-word lemmas). Qabas is open-source and accessible online at https://sina.birzeit.edu/qabas

1. Introduction

As the need for lexicographic databases in mod-
ern applications continues to grow, lexicography
has evolved into a multidisciplinary field intersect-
ing with natural language processing (NLP), ontol-
ogy engineering, e-health, and knowledge manage-
ment. Lexicons have evolved from being primar-
ily hard-copy resources for human use to having
substantial significance in NLP applications (Maks
etal., 2009; Jarrar et al., 2019; McCrae et al., 2016).
Although Arabic is a highly resourced language in
terms of traditional lexicons, less attention is given
to developing Al-oriented lexicographic databases.
Recent efforts at Birzeit University have been de-
voted to digitizing traditional lexicons and publish-
ing them online through a lexicographic search
engine (Jarrar and Amayreh, 2019; Alhafi et al.,
2019), but none of the lexicons are open-source
due to copyright restrictions imposed by their own-
ers (Jarrar, 2020). The LDC's SAMA database
(Maamouri et al., 2010), is an Arabic lexicographic
database, but it is also restricted to LDC members
only. SAMA, an extension of BAMA (Buckwalter,
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integrate the morph features (stems and affixes)
found in SAMA with the 4 senses (i.e., glosses) of
this lemma found in the Modern. Assuming this
lemma is also linked with its 41 word forms in the
Arabic Treebank corpus (Maamouri et al.), then one
would compute the corpus statistics for this lemma.
Qabas was developed semi-automatically over two
years, utilizing an automatic mapping framework
and a web-based tool. Compared with other lexi-
cons, Qabas is the most extensive Arabic lexicon
and the first to be linked with such lexicons and
corpora. The main contributions of this paper are:

« Novel and open-source Arabic Lexicon
(58K lemmas) linked with many NLP re-
sources.

» Mappings: 256 mapping correspondences be-
tween 110 lexicons (255.5K lemmas) and 12
corpora (2M tokens). As such, Qabas is an
Arabic lexicographic graph, interlinking Ara-
bic lexicons and corpora at the lemmas level.

The paper is structured as follows: Section 2
averviews the related wark Section 3 nresents the

Jarrar, M., Hammouda, T.: Qabas: An Open-Source Arabic Lexicographic Database. In Proceedings of the International

Conference on Language Resources and Evaluation (LREC-COLING 2024), Torino, Italy. 2024.
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No open-source lexicographic databases
for Arabic NLP.
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* The first Open-Source Arabic Lexicographic
Database (58K lemmas).
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Qabas Statistics (so far)

POS

category POS Qabas
NOUN o) 29,053
NOUN_PROP A o 4319
ADJ <. 11,067

= ADJ_COMP 3 )z, <o 295

£ ADJ_NUM ..s o 12

E NOUN_NUM . .1 y.v:

=z NOUN_QUANT s i 19
DIGIT s.= 10
NOUN_VOICE -..- 16
ABBREV =i~ 106
Total 44,941
PV ol 12,679
IV & las 9

S CV ] 6

= PV_PASS .= ool 63
IV_PASS (s ¢ la.
Total 12,757
PRON, DEM_PRON, EMOJI
REL_PRON, REL_ADV,

—_ ADV, INTERROG_PART,

S * INTERROG_ADV,PREP,CONJ,

R INTERROG_PRON, PART

S5 RESTRIC_PART,PUNC,INTERJ, 473

c = FOCUS_PART, DET, VERB

2 VOC_PART, PROG_PART,
SUB_CONJ, VERB_PART,
FUT_PART,EXCLAM_PRON
PSEUDO_VERB,NEG_PART

| Total | 58,171 | @




Qabas Lexicon

Data Sources used to build Qabas:

From: 110 Arabic lexicons, and 12 corpora.

110 Arabic lexicons 12 corpora

: Unique Lemmas Tokens Unique Lemmas
S s Lem(r]nas mapped £olpus HOKEnS mapped Iemrcil1as mapped
SAMA 40, 639 40, 33099% Arabic Treebank (MSA) 339,710 282, 15583% 13,078 12, 94899%
MODERN 300 || 320N SALMA (MSA) 34,253 34, 253100% 3,875 3. 87500
Ghani 29, 854 Db 459725 Quran (Classical) 77,469 62, 12350% 4,830 4,100%4%
Al-Waseet 36,632 i #ogr=4 Curras (Palestinian) 56,169 56,010100% 6,033 5,96699%
Al-Waseet Madrasi 7,649 7,38497% Baladi(Lebanese) 9,561 9,49399% 2,406 2, 36598%
Thesuri 7 15,236 12 gapes Lisan (Iraqji) 45, 881 40, 61589% 9,306 7,52081%
ArabicOntology&Lexicons 28,435 24, 86487% Lisan (Lybian) 51,686 39, 508767 10,174 7,550
ArabicWordNet 10, 929 9, 57888% Lisan (Sudanese) 52,616 44,13684% 10,455 8. 70975%
ALCSO Unified 40) 40, 861 38, 8769%% Lisan (Yemeni) 1,098, 222 901,335%2% | 44,331 38,2 ea
Arab Academies; 4 9,675 7,59779% Gummar (Emirati) 202, 329 182, 15590% 7,590 6, 800907
Others 37 45, 398 34, 78577% Nabra (Syrian) 60, 021 60, 0211007% 10,191 10, 191100%
Wikidata e A665—— Egyptian Treebank 400, 448 297, 18874% 20,958 18,626%3%
Total 10 297,608 | 255,52851% Total 2,428,365 | 2,008,99283% | 144,527 | 121,894 84%




Lexicon Construction methodology (phases)

Search In Lexicons 202005576 Language Lemma ( Search Index)
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Qabas Guidelines

* Each lemma in Qabas is tagged with several morphological
features: (Language, root(s), 41 POS tags, gender, number,
aspect, person, augmentation, transitivity).

* Guidelines for lemma selection and spelling can be found
online (wMsusll s delgdy (§Hkasdl JI)
https://sina.birzeit.edu/gabas/about
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Mapping Relations Guidelines

Mapping Framework:

</ 1> 129 Ri>
Where:
[;, I, are lemmas to be mapped.
R, 1s the mapping relation between /; and /,

Mapping Relations:

The six mapping relations used by annotators

Relations count

R, Ll L Same Exactly 248,882
Ry a4 Odeslies  Same, Singular-Plural difference 3,010
R3 &5 Ol Same, Singular-Dual difference 74
R4 &% SieOd=laz Same, Male-Female difference 1,784
Rs lsl d sl o Same, Case difference 372
Rg 3"”_{“‘ sc L Same, but Proper Noun 1,918

Total (mapping correspondences) 256,040




Qabas Evaluation

POS

category POS Modern | SAMA | Qabas
NOUN N 21,456 | 19,705 | 29,053
. NOUN_PROP & o 5,540 4,319
Cove rage ° ADJ w. 5,500 | 11,067
= ADJ_COMP 3 i o 204 295
E ADJ_NUM ¢ e 12 12
. NOUN_NUM . ! 33 44
Coverage Evaluation of Qabas, S NOUN-QUANT £ 19
. DIGIT .« 10
per POS compared with SAMA NOUN_VOICE .- 16
ABBREV =1 G~ 60| 106
and Modern Total 21,456 | 31,077 | 44,941
PV ol 10,475 | 8,133 | 12,679
Vs = 990 9
o €
5 CV i 16 6
> PV_PASS Joz ot 32 &3
IV_PASS Jos ¢ e 78
Total 10,475 9,249 | 12,757
PRON, DEM_PRON, EMOJI
REL_PRON, REL_ADV,
- ADV, INTERROG_PART,
- INTERROG_ADV,PREP.CONJ,
4 INTERROG_PRON, PART
55 RESTRIC_PART,PUNC,INTERJ, 369 313 473
e FOCUS_PART, DET, VERB
5 VOC_PART, PROG_PART,
L SUB_CONJ, VERB_PART,
FUT_PART.EXCLAM_PRON
PSEUDO_VERB,NEG_PART

[ Total [ 32,300 | 40,639 | 58,171




Qabas Evaluation

Inter-Annotator Agreement:

 Randomly selected 2850 lemmas (5% of Qabas) and asked each
of the three lexicographers (A1, A2, A3) to map them manually.

» Kappa coefficient k =
A1-A2 is 85%
A2-A3 is 88%
A1-A3 is 86%

which are “almost perfect”
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