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The Journal of Computational Linguistics
and Arabic Language Processing (JCLALP) is
pleased to present to researchers and its readers
its second issue hoping that they will find in it what
satisfies some of their curiosity to learn about the
latest developments in scientific research in the
fields of the JCLALP. Aiming that its content will
motivate them for further research and studies to
advance the Arabic language processing.

This issue coincides with the Academy’s Third
Conference, Arabic Language Computing and
Linguistic Data Enrichment. It contains a range
of research papers and studies presented at
the conference, including several focused on
topics related to the link between the vocabulary
of Arabic dialects and the Modern Standard
Arabic. This field is rich in diversity all linguistic
levels, starting with the phonetic to the semantic
level. The issue includes the results of research
related to programming, developing, labeling,
and analyzing dictionaries. The Arabic dictionary
needs more efforts to document, preserve, and
make it available to users. Therefore, they can
benefit from it by employing it in their daily uses.
It needs to be available for researchers and
developers to improve its performance and enrich
its content.

As JCLALP progresses by publishing its second
issue, it looks forward to receiving more of your
research results. By submitting your manuscript,
you will be serving the Arabic language, and
making it a strong competitor to international
languages in its presence at the level of many
applications, most notably artificial intelligence.
Ultimately, you will be serving Arabic speakers
by enhancing their scientific presence in their
daily work.
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Abstract

Pre-training large language models on vast amounts of
web-scraped texts is a current trend in natural language
processing. While the resulting models are capable of
generating convincing text, they also reproduce harmful
social issues such as bias and toxicity. This paper
explores expressions of toxicity in Arabic text generation.
Analyses will be performed on samples produced by the
generative model AraGPT2 (a GPT-2 fine-tuned for
Arabic). An Arabic Toxicity Classifier (ATC) based on new
transformer model AraBERT (a BERT fine-tuned for
Arabic) will be used to captures the toxicity of an Arabic-
generated sentence or text. For the development of this
classifier, a dataset will be crowd-sourced, cleaned, and
independently annotated. AraGPT2 will be used to
generate more toxic descriptions from the standard
prompts. Our Toxicity Detection Model (TDM) will be
based on the combination of the two transformers
(AraGPT2-AraBERT) models. Our proposed model has
achieved very encouraging results by reaching an
accuracy percentage of 81%.

Keywords: Toxicity detection, Arabic Generative Models,
Transformers, Arabic Natural Language Understanding

(NLU), Search, Recommendation Systems.
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Abstract

This paper presents a comprehensive approach to constructing
a unified Machine-Readable Dictionary (MRD) by leveraging
printed Arabic lexical resources, including dictionaries,
thesauri, and semantic dictionaries. These resources are
invaluable for natural language processing (NLP) tasks, yet they
remain underutilized due to their printed form. Our
methodology involves parsing, annotating, and merging
various lexical sources into a single, coherent MRD, designed
for effective utilization in computational applications. The
process includes syntactic and semantic parsing to capture
linguistic nuances and ensure consistency across entries. We
employ automated and manual annotation techniques to
address discrepancies and enrich the lexical data. This unified
resource not only bridges the gap between different lexical
formats but also offers a powerful tool for tasks such as word-
sense disambiguation, semantic analysis, and machine
translation. The paper demonstrates the feasibility and value of
transforming printed Arabic lexical resources into an accessible,
standardized digital format for both linguistic research and
practical NLP applications.

Keywords: MRD, Arabic Lexicography, Lexical Semantic,

Dictionary Parsing, Lexical Integration, Thesaurus.
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%bstract

Despite the fact that the Lexical Markup
Framework (LMF) is the most widely recognized
global standard, and it is the standard announced
for building the Riyadh dictionary, there is another
standard for digital lexicons within the Text
Encoding Initiative (TEI). This research paper aims
to introduce both standards, explore the key
differences between them, and discuss the main
challenges the researcher believes may arise when
applying them to Arabic lexicons. The paper also
seeks to establish the criteria that may assist in
selecting the appropriate standard for developing
an Arabic digital lexicon.

Keywords: Digital Lexicons, LMF, TEl, Natural

Language Processing, Lexical Modeling,
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<LexicalResource dtdversion="15">
<GlobalInformation>
<feat att="languageCoding" val="ISO 639-3"/>
</GlobalInformation>
<Lexicon>
<feat att="language" val="eng"/>
<LexicalEntry>
<feat att="partOfSpeech” val="commonNoun"/>
<Lemma>
<feat att="writtenForm" val="clergyman"/>
</Lemma>
<WordForm>
<feat att="writtenForm" val="clergyman"/>
<feat att="grammaticalNumber" val="singular"/>
</WordForm>
<WordForm>
<feat att="writtenForm" val="clergymen"/>
<feat att="grammaticalNumber"” val="plural"/>
</WordForm>
</LexicalEntry>
</Lexicon>
</LexicalResource>

ey (Jlly Jauaad AST Lgad Bliogl Jutad LMF J Sy Laiy <G Loy JUL 1
U3 as cssliy Loy 104805 SSTXML G ladlall aing

(¥) S
Ctains le S3ims Sl T o Liags (otas

<entry>
<sense n="1"/>
<sense n="2"/>
</entrys

(TEI Consortium, 2024)
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<entry>
<hom n="1">
<sense n="1">
Rl== 200 ==
</sense>
<sense n="2">
Rl== oo ==
</sense>
</hom>
<hom n="2">
<sense n="1">
<sense n="a">»
<l-- .0 -
</sense>
<sense n="b">
Rl== oo ==&
</sense>
</sense>
<sense n="2">
Rl== oo ==
</sense>
<sense n="3">
<l-- ... -->
</sense>
</hom>
<fentry>

(TEI Consortium, 2024)

:3luie¥ly panasdl pes -
alalaxdl alasrwl oledy Eus talazdly papased! uylall S ey
e 2 Bouzme Slllaie 2da!d qoladll 7z 3gaill Lyoiad of Buyu casllyg 2LaY
ool sluze¥l i Slalaiel M5 (e 7 3saidl paiases 45180) LMF 36, JUL
degazma M5 (o pamasill dawly SlslSa) TR j8g, Lo LS Josol @lay
O Bdad> &l}ﬁ e dolusiw! augty mown los clewdly poliall (o degine

Adaall e U5 lall Jeter] dagSs of ciloglall

®—



dclin ¢dd oxiiwoll d tollell jul <all goaall Jo cla A danil oza
TEl g LMF gu gjldo Julai drodll P;Iln'“ Lylai LAglai gi Lud)g 1 puiriy aouuf Vg

ablall gy ALY -
Olydgs o ¢5Lae¥] cnay Zablaill ax g DY &l oyleall WS G5
d3lll e Aa e Lezman Slaglas () 8,LE <xr>9 CrossREF Jia polic
Sloslall zos 3 ST Lo maly Les aill (1o sl32l of 31 dlots of 2alizel
Sloglall iias § Glud¥ly JolSall 5u5ai @F (a9 Aalizell 3lsll e Llaylyig

Acazall
aliall ol Cins -

4905 LMF ey JULI Jutso (Jad dalisell clal Blle B oy Lal I IS 44,
Jie yulal delagin) Juady dalizs LS dalasly odaie olad o Jebaddl 8
gl § Auad )l @rlall skt Glle Bloas dlazy Lo (il SliayisUnicode
2o dolaill o gag cdiigye hady 24) T (o poguatll 10,3 TEI ety dunas
Ay a8 B L] R E Y1 [P XNEL PR WESA]

it | pglatlly daliadl) -

el el e Ladlony LMF 3 tlylaall o S Aaluanly cppleal ] SIS jems

barell Aol Al a el jsshaill IS5 e Rncdall Sl Axllas 8
o TEL Jamy LS unganloll loldll potims (30 4 Jams gl o lls(1SO)
Oy Lea (TEI Consortium e yeins yshiy Glaasdl siaie acize (10
ST ;adlly el ildlato pe dddlgs

TElg LMF s Y| dagi .0
Syl et Vda § Jolils (TEIg LMF (yssleall oty GLas¥) damgl (o |pail iy
sabally caladl ST YIS Ll m Ll aatay (@19 cLoze S Led calisey &1 dg¥l
(531 Sl9a¥1 ae 3815l cApazeall 3)lsll 7 3laig ¢ il sl euasailly gl

—



Ljlai Lalglai gi Lui)g Lapisis aowj Vg

/‘/LV/'L \VL 2 VANAL [y
| go cla Q| deall ora =00
goaall go laali o Vs ﬂv L)q /‘1 9]
ST ‘ W ‘“)‘3

pladi syl -
Leel il calisess Lazall 3519l 8159 £ Lad¥ 10> 90 Byliaa 133905 LMF s,
Aalall slaubadlly Laas¥l o Lalas Lelasiul salely Lasss den Loy
sdsy 4ld TEI Ll (ISO, 2019) NLP Zadall wlalll dxdlas olagdas dnlig
Lol tAuazmally Lgallly 2yldlly 20s¥) ogmill Jited) Bliae 33900
Slapdaill (e dawly Aegarme s Lagdy pogsatdl duloes i Loy e Aegdall
dewladl ulall -

Legld XML psgild ALaH Capmgd 25T (uleall YIS aluseial (e 02,0l
LMF daiany S (el earlall 500,35 (8 ociad ] 2wl pulall § olalis,
LU aeyis cgoalll 33191l lesal tUnicode 568y Mo daylo mmlas e
Slall JolKiag 3u8s Juiad (lesat ¢Script coding 4L,LSI! e ,59Language coding
ol Azl 2 3sail) qresat] UML sussll Ao daill 4a] aiderug LS 2alisl
oliadl (o M) Byl Bt 135 Lo ¢ zming ASu smi (e 4asipiy amal
it aslall il e aady ¥ 418 TEI Lol 2alisel] dpazeall

(¢) 2
UML £ 3gsi

: Global Information : Lexical Resource |
languageCoding =" 1SO 639-3 " |

:Lexicon
language = "eng"

[ ilemma - _iLexical Entry |
| writtenForm = "clergyman” | | partOfSpeech = "commonNoun" |
: Word Form : Word Form
writtenForm = "clergyman” writtenForm = "clergymen"
grammaticalNumber = "singular" grammaticalNumber = "plural”
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<LexicalResource>
<Lexicon
<LexicalEntry
<Lemma
<WordForm = = />
<Sense id= >

<Definition>abdly 36/ il yuae/Definition>

<Example>—iil &) § cai,</Example>

</Sense>
</LexicalEntry>
</Lexicon>

</Lexical Resource>

:Modular Design jli>g presad -
Slaglall ilsz e cile S Jiad dus (Glumg muesas e LMF (4
Jladal ol Jouad of W8Ls| 3 8S Wgpe el 1oy Alatun Busgs dpazall
ilidee po caSally aawgild S8 dlazm Lo (JSS allasll e wilall (9o il
Bovatll poliall pazmty o Apaypd Al e cadngd TEI Lol Apazmall il LasY!
Liiogr deall oo Yo Zalisell yioliald Molis Mols cullazs Ly callas s
BT e Dlusg
Aezmall ylell 73l -
0 Aplene A4l 2893 e Apazmall 3)lsll 7z 3lei me sy LMF L TEI (uSe e
Sloglall ol S Loa $Bu>ga9 Adude Aasylay Aalisll z3Lall sda Jiias
slerag (Genelex iz 3lail sda &1 oo Aalizll Aalas¥) Gy Lzesy dpazeall
(MILE) =Bl saaze gzl U5 bl z30ess <(ISLE) 2all 2w J9IIEAGLES

—



Ljlai aglai gi g L@ ity aow] Vg 2

PRTARZA NS KA WA ey ‘
) . ) W ol < e)v|e o>t
goaoll Jo cla @] derhll 03a LMZ:"V Y : )’/ql A,
tics

’
Sl
o/
g

Wl suels Jols Jududy Ontolexs «(TE) pogumidl j1ay5 8yales loldylg
laseg (Wordscape 2,55,081 208l ci ¥l e (wgalall allas cile ) ((LBX)
(150, 2019)
1539 Silga¥l ae 381 gl -

Slaghadly NLP Zadall 26U1 Zallas @lgol ao puly 3319 LMF e
Atlae clgal (e Lauly Ae gama po du (33190 aiady 45l TEI Lol ¢Led Aaziul
Sbgallly Aolud¥l pglall ¥l Lsolio dlazey oo ¢ o ASTY! idlly o gunid]
Asazall 3loll ae Joladll § Gaiass J3ly « 8,01 4l

4yl ealall e TELg LMF Geskas dalg5 1 iyl 1 1
@zlall e TEI s LMF 2 dladl julall gudas dalg5 el el o Ll g
gazmall Lelagaady Apyadl Ll il 3laty Lo Slhamadl sda 351 ()fy 2yl

Aaaseil] dall il asdly 5ylkl (adis

elmllly goill poidl -

dalzsell sl lly sl oalll oinll pa LaSs lall ells Gulos clloty >

it olasa) 2La] lmrais il Ly s sl 3401 45 s 30
Aramall Sloglaoll JoLalls 55



dclin ¢dd oxiiwoll d tollell jul <all goaall Jo cla A danil oza
TEI g LMF Jgu dJLa_D |.|'|3'|' &Jloﬁﬂl P;|g_o_|| Lylai Laglai gi Lidjg ity aouu] ¥g

(1) Ja
XML b Logy uazeal] Sloglel] jaed TE it

<TEI>
<teiHeader>
<fileDesc>
<titlestmt>
<title>gp pasec/title>
</titleStmt>
<publicationStmt>
<p>Published by Example Publisher</p>
</publicationStmt>
<sourceDesc>
<p>Electronic Dictionary</p>
</sourceDesc>
</fileDesc>
</teiHeader>
<text>
<body>
<entry>
<form>
<orth>-=</orth>
</form>
<gramGrp>
<pos>noun</pos>
</gramGrp>
<sense>
<defrabdly bel il yuacc/def>
<cit>

<quote>-Hl Bl f ol < /quote>

<fcit>
</sense>
</entry>
</body>
<ftext>
</TEI>
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Abstract

The present study deals with out-of-vocabulary (OOV) words in
Arabic Natural Language Processing and proposes solutions in light
of applying some techniques of Textual Data Augmentation (TDA).
TDA refers to small changes made to accessible text at the
character, word, or sentence level to generate new, synthetic data
that is subsequently inserted into data loaders to train the model.
This application contributes to enriching and diversifying linguistic
vocabularies in tasks such as machine translation, named entity
recognition, and automatic text summarization. By applying the
technique of TDA to handle out-of-vocabulary words, specifically
in the task of machine translation, this study concludes that
applying these techniques at the word level has helped provide
alternative options for words, leading to the improvement of the
capability and efficiency of models. Additionally, the performance
of these models may vary depending on the techniques used.
Keywords: Augmentation, machine translation, out-of-vocabulary
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Koubek suspended after drugs test:
Stefan Koubek says he has been banned for
three months by the International Tennis
Federation (ITF) after testing positive for a
banned substance. The world number 60
failed a routine drugs test at this year's French
Open but now plans to lodge an appeal.
Koubek believes an injection given to him by
an Austrian doctor to treat a wrist injury is to
blame for producing traces of the substance
in his system. | have acted correctly,” the 27-
year-old Austrian said in a statement.
Koubek, who defeated Britain's Greg
Rusedski in the decisive rubber of the Davis
Cupin September, is now set to miss the start
of the season. He said, "A three-month ban
would mean that | not only will miss the
Australian Open, but also the Davis Cup in

Australia.

Sl s llae closS Jsaug
© 4l dody closS Ol o] Ags¥l
ol ol 8 (o el M5l 0,5
Lol cyglama 3all Limgio L oy il
@sle Jlasl @ Jad was 1. @, @lall
iy 774l ouiyall plall Lin § pdlaal
Ol clissS (69 cslos aaz! (M lakazy
Alol Plat (oluwes s 4l Lantd 2>
Bolall JU1 z i) e ool o5l 2 3yl @
G hle cpoydially Aapadl 93 goluwaill JU5
S8 Glagall e sl clusS ol (ol
5 o8 (e k] Lllall § (Suds,
Ly csad M oabsid et §
G2 el 38l [las o] (S8 cponsl
b eumd zgrall JA cigdl () i
LIl 8 s o Ll

goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg




)/Lm\w/ﬂnku : ‘
. ; . s)v
goaoll Jo cla Q| deyhil oza m./_ﬁv /‘t*;”

Ljlai Lalglai gi Lui)g Lapisis aowj Vg

Jou IFCmpu ILgt&AbngP ing

(V) Js&
Lad| bl juiai deids udni ié Aozl yogumil] 795 polido Losogio

0.4
0.3
0.2
Il Inll Hn
0

Precision Recall F1 Score

B ROUGE-1 M®ROUGE-2 mROUGE-L

Lozl Blgdie flas) puesd! Slegazll (0 pogiaill (0 sde sl aay
by () Jguar ylasl) duoyall Al (0 LY Aaz ) 28,0l 3005 pltieialy
S) @ miasll @ldl P> (0 2z fill Gagiaill B3g> @udt] ol 9 7o) publie
Lolaig «(Recall) cleaiwls (Precision) 8.0 ud Sluolid Gl syl cns ()
LMlel Ll s 795 @ F1 Al bolad) ulae asgio J) Sl diey. olida SSIF1
ey Jo¥1 295 olade O LS yyamlly. - 80 ¥ J2as 9 (ROUGE-1) Jo¥1 729y &
Holly 3lan; Lesd sl pailly (et (asll) amll paill o leK L3
(ROUGE-) 2slilf g8y Lol oxtlacel o 2SI e 3 sy ] T Bt
usazd (ROUGE-L) J 7oy Lol comillans cniber o 3SR laldl 24aS uazé 2
diey Judude Ko Jozdl s il (aidlly 22l adll op oldSl 4Lis
Jus daingg .+, TOVY g uliall (o iy ezl 8352 it sl (slsdio plaseiud
o Sl Jia piolic N ye 2dline cDludud) n-grams o 25lall e dads 3 s
Zpaz )l Sl llly Ao ikl Ao Al (o (3,591

<>—



63gnyoll pué alspdoll go Jolsill Jai go dunill alilyll jjei
6 nlsoll dyyell dlll dalleo plilo g digalll dloill d

goaoll o cla Q| downll oam

Lylai Laglai gi Lidyg 1 puiviy qounf ¥g

@ o9s 90 LSy cpudill ol 9 7o) (unlie (e 853501 2isalll Jalgall (109
"a" 53,301 sms ted ol pailly el Gl oy il 39155 pute () Jgutz)
Jdl cez 508 "appeal " 55,8l Lo, "gale” J] caz 5 U8 juuall aidl (§ routine
SLeS ol et allas " Il a3 08 el paill § "system " 53,all o el
Bl @ Lalas Asalin 9G¥ w8 LT W1 o6y lilin § Aalio 0585 0 Sy ez Al
Aoagll 485 e Agalll ShLas¥! 3 1ia 3811l e i of o Sasy - Jlell Aamn il
Aalasl) el enlio 5l e o 09

Bagsoyll 48 DLl e Jolatll daidl Sled! o508 4uds Gudasoay (£,Y

(Ndsuz
S 9

by 33l !

sl sy ilae clusS dois

sylas 3 i) oy claosS liglus o) Yl
crdald Lol olms ¥ (B e 5T 4D 3L
eI Ll (Byslazen Bl Limg sLas¥l ay
goluel Hlasl g Basl uad 1. @
Sy zoaall uiyal alall s § dlaall
O ClosS Gy sl qeaar) (I Lalasy
Gbol Dlat $sluci o 4l L and A1
& Balall LT 2] e pslll oy (B syl
JB LS crumin Ky Byins UG8 cdallas
ol dlale cpayrdially Ladl 93 gglunedd
S Glall aa @il clusS U
8 5 o8 (e ekl LBl 3 Slinsy

T e s

St am lilae clusS dydug

syla 3 ] oy clansS liglus 0] uga¥l
ol Lol obes¥1 (8 (y0 el 8 BL
ladl Lol cyglazea Ul Ligo oLl my
G pdlaall oole jlasl § Jad aas . @3,
S Lalase, 400y 791l udyall alall lia
A Lo Lidi> ol clugS (g9 ot o]
slal) (2 ol Ghulial Dlal ggbunes o
428 cdallss § Balell LT zlm) e psll
93 Gobuaid! JU& LS rumeim iy pias
S Ll (ol @ bole opdially Baguddl
§ Sudany S bl g2 gl
oeii @ 3 o el bollal)

—




B A \V‘b \"v‘w ‘
. . . .. bV‘
goaoll 3o cla D) danll ora L.-~/-«v /1*;’7

Ljlai Laglai gf Layg lapiiy pou vg

Journal of Ccmputatu nal Linguistics & Arabic Language Processing

ujdl .)'ﬁ—“‘ LM B.Al)]a_'>u| JLQ3 ujﬁl ol gﬂ )‘0"‘“‘ A sul )Ja_'>
Ul s ccened C}‘L&l\ Jl}le&\uc%aﬂ w\s Gasl e Cg.?.él\ J!)L&‘

(2)Jsa
Lgai] Sliled] jojad 4uids Gudai da 79y wlido bawgio

faz sl poguaidl (e 795 (olidia Lasgis
Asadl Sl 50505 305 Baddad any
WordNet &bl sucls alasiuly
0.94
0.92

0.9
0.88
0.86
0.82

ROUGE-1 ROUGE-2 ROUGE-L

M Precision M Recall ®F1 Score



83gnjoll pué cilapiall go Jolsill Jaf go dpnill clilyll jjoi  gonall go cla @) anbii ora
8aleoll dyjell dalll dalleo plllo o4 dygalll piloill gd b sl oi g Loyiiis oo vg

LazAll pogiaddl e 79y (liin Lassgin
Aatdl SLLI 3037 2665 Gudat day
GloVez 3geill alusiuly

1

0.8
0.6
0.4
0.2

0

Precision Recall F1 Score

HROUGE-1 ®ROUGE-2 ROUGE-L

O] 4055 9 2 29 Sl Baeld plasialiy 4ild (Y JK2) § miage 92 LS
e Sl pe Jalaall G dazm il (oguaid) il Cgla 73905 plazeiuly ALK
lgoele £Lasy) 33> 795 (soledio O g 8 (L 2az i) (ogmil] (§ Liellnng Bagumy L
ovwadl 3 79y (elide Bplaay Ladl Apatll S 5u5aT 4045 Guas Lo Loy 2)lis
Sl Sl 25 alazzubiy 4l dzg 48 ezl Gogiaill Sypazl (el
Aalizel) boladl Guulie §\Elasy| i U8 79y elide L8 w2 3y9 Sliledl Baels An gy
@ @ F1 ekl Ll puslie Jagie J) ol cdgle 73905 alusialy &ijlas
& Bglunia el Ll azmd e 339 il Buteld Analgy eSO Jlotsiae! 2085 alaeialy
Lol uzg udd (dgla 7 3gai alusial Al §9.+,3) YA blasy 2611 29, 9 Jo¥ 29,
L AYT0 Lol I 29y 9 oW1 7oy & F1 Aalesell boladll ulie basgia cn Yalad
Cuazyd @l ilayall aad Jlaied 3ass ad (i 39 Sl Baeld dlawlgug (La)]
Ll oz o @y " Dllall” A Jlastal die - (¥ gz bl - Gl b5
A" jemind” Ak Ll il (03 08 "o gnd” 20K (5T Jlie e il " 4, -"rubber”

[ - R R R X (R TR - .- ot o - " Y

—



goaoll Jo cla Q| denll 0am

Ljlai aglai gi g L@ ity aow] Vg

(b At Bt 15 Loy Biplie Al bl 55503 25 ol g o goel ety 5Ly
sb olide 33> i 39 il Bueld daslyy Sl Jlowieol 43 ol 2>
ey L+ ATTE blany gl 7 3gai alail Al & sl ulidio slrg. 481 € ol
M allas s el " e e Sl addl § Jusiud o layall (e el of (Sl
@857 ldalpe L ud Bagumy bl a il i oo ) I3 § sl a0 (Sass

Aot | Ll Bucls

dalzll .o

o ol Apsmid] el 350 il (10385 i ol eyl Bl 3
3530l ssaue e Buspall J) Al o e ill mganil @ 5350ml) il
a3 9 Y Lam Al B3940l lalS e daladdl o Jl syl gl 138 Jad
alasialy Al L Ligd L1 1 Cllasy Al B35 crann] Sy 43Sy « S
A el i 3 Jendl s Q) 9355 o oS slly (gl Raize it
78 AL il o i) el 550550 et Byl o 5 Ll
Gy Jadd LKl Goiun e Joall wimd (Jozdl Soiue a9 (Jodil Gyt de
ol o dardl pand @Sl oLl BT G Hine SlalS Jlaiad 3 Bigasm
& pslnal) Billy Jsmald Bl el 105 o Jlio Gape ol sl I el
ol



83gnjoll pué cilapiall go Jolsill Jaf go dpnill clilyll jjoi  gonall go cla @) anbii ora
8aleoll dyjell dalll dalleo plllo o4 dygalll piloill gd b sl oi g Loyiiis oo vg

:d:"“ﬁ'ﬁ'"
1 marefa-nlp/marefa-mt-en-ar. Huggingface. Co. Retrieved on May 25, 2024,

from https://huggingface.co/marefa-nlp/marefa-mt-en-ar#%
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Abstract

This paper presents the results of the MADAR
project, which aims to build scientific
foundations for managing linguistic differences
between Modern Standard Arabic (MSA) and its
dialects, while developing specialized resources
and applications. A key feature is its focus on 25
Arab cities, from the Maghrib to the Gulf. The
project successfully developed: (a) the MADAR
Corpus, with 140K dialectal sentences and
translations in MSA, English, and French; (b) the
MADAR Lexicon, with 47K dialectal entries; (c)
the MADAR Twitter Corpus, containing nearly
300K tweets from 3K users; and (d) the MADAR
CODA Corpus, which provides spelling

corrections for dialectal Arabic.

Keywords: Arabic dialects, natural language

processing, MADAR corpus, MADAR lexicon.

pY Y/ N idsail mli/ ¥ Y2/ /Y Ll s

uaselll

dee sl (5la) £9yde ilis At ) A8yoll sin autss
oo dolanll codlal @laisy st duale ual sl )
sbiy by (mmall Zoyall (o Lsalll culadlas|
1 3 Ase Ll B2l Lgamllal Zmsmietio iligdasy 150
Ol e S sue e Ggrudl i 2SN (2 g9,adl
sda § 355 sl J) sl (e Bge 25
78 -1 ilaysglas § porddl mms slge eyl e a8yl
25 cled o Ao 140,000 e Soimg paudl 5l
Aniyilly Alailly ramdlly Slonsy Aifhe (Aizie
oo Mk 47,000 (e AST e Somsg 5lke pmas -
L8 pag s e F8e -z 25 01 pall ol
Cidiat pe adiias 2980 e Buuyal 300,000
7S a1 52 S g 1358 slte 5 -5 ooy ilnd
Aol Bus 1y S (98 s e o) mummiats Sl
Ll Axdlas Apall oledl deliall cldsH
Sled slie pae Hlie 78 Aapdall



goaoll go cla Q| downll oam

Lylai Lalglai gi Lidyg La ity aouj Vg

dujell alhall duguwla yjlgo :«jlao»

Loaall )

rmdll Ayl 2L Gl by @ Sledll o Zegame (2 psall Zopall 2]
4l 2 (Modern Standard Arabic) 'atas)l 2ewlall duyall 44l (Classical Arabic)
Sl Ll gpall @l slail apaz @ ealatlly Dle¥ly 28t Le el 293881 Aoyl
peall § 0585 DY Al geimall g L Lowd calises (adalls Auwlid ps) 4Sel
By "o Bl Mo calizgd ALY (any lda § qipaig . sl 3 LTy 8 pally clguadly
Axllly Lpall Al 3 (B30a) /79 Audsd)! Axllly Buwlidll (mimsll § /q/ (o ALAYI
Ade] e lydy Bulal) simall CuSE Amlsdl Al § (Ridane p& uz) /g/s asalid)
Slgual opa Ogalaiy Lo 192355 03 ol L Ogidoeillé (Lae Do Jaas aelyd Db il U1 Lol (289,20
LS e pe gy (Joatiy 08 wuaag Lol of mpasll Llyuol ] Lesazy of 8lis
JLaiadl Cag o LMY dagl (ad Bpuall (3 IS il Caling (651,401 ol gruyall)
b piall SN Wylae dagal MY g=ill 3 L laney Jlas¥l oligly dc)lally
G Loyl S Sl U1 o Apezall Sl il (any @ calins ol jue Sl
B bt SlaSsY) sl JSAT Aaline Glalie § Gall oeard Aalise ol ausiad
Aol 48K a2 a5 Aalall gemall Byplall clga¥16 i yall 2al) Y1 dxllaal
Ayl Sl Ul clayEas

Bl @ Lol AL SlL) e aed Lo 3l § Bopall il ) 5 clsladdl agle 3
plea¥l o ASY) canatll e Asliall gindl) i 1a8 Apall 2l 20 adlal
optll e Slegazlly ab¥ls Lleall Sl clegams oo iadl dswliall seimslls
(Habash,2010) ¢85 I Leg Jazelly dpall Julet) dondie oilgaly gomidl Julmdll Hleil
Habash et) &)l il Il a L8 sy B3getme Fuspall il 5)lge sLady sgel! ol
Geaill 3)lg09 loaly Llasy @yl e ledd 55l909 cilgals il jany ¢l (al 2013
LLed) aezm 39| amy i (Chiang etal., 2006; Salloum and Habash,2012) dewluall



S S YV LMY VAT
I go cla @ deyall o3 G —s)v|nt
goxoll go ¢ | daihll ora m < L)rb : /V/ql o,

Ljlai aglai gi g L@ ity aow] Vg RS

Journal of Computational Linguistics & Arabic Language Processing

Aoz AL 43 ill UL Lpmy A M) msnieto 35190 s L (crowdsourcing) sg-didl S5 (0
Elfardy ) al8¥1 goiudl e Slel suad § Bugaie 35¢2) ALY Ia (Zbib et al,2012)
.(and Diab, 2013; Zaidan and Callison-Burch,2013

oz Lalines) gl Bl (L3 (ho gad o ylsll (ro Aegama saglas U] < lutan g9, e (A
sdn & 3555 Lnlmelll s Sll) Y Aazm Al § 315kl s.ia Aagd lloly (olalls memsl]
sia Dol Leasd (,SJ9 g9,ddl § Ountsy]) cnddatl] Zossd desimn 3)lge 2oyl (e 235511
e e Aaudo Alax Ve, e ot o)) sl laer 7386 sa Jo¥1 slagdadll
Aadyally Bl La bl (mimall J) Slaz s A jlaag Jadus ) byl (10 Agka (e
eealall eal @uas gull Guds o Maae €Y, 0+ e AST e goizmy gl luer mzmae 9o Gl
olo MYl ol guod Aaelid cDkers Logents Udyim yiatins Sy saudl lion 586 @
I gl dumetd raiadl (3 09,391 Ly o Jols pussgild ilalidy] yushas emall oL
ol cadias po st Y,9A 0 (e Badd Yooy 218 s gl € gs Hlien 58 s
Lo

sda s Lady daliza 5l9aly 13,8 10 Jlgo dud cylig clgins SIS (o ASY Lzl i yaiad]
Ayl LAY ddlall § el e asd Boslatl aas o ols (@1 351500 (o Bl A gazel]
Leled pyony

alio =13 Jlesly Goad dpad ¥
il Bl o et LY IY Al Lo § bl (o caall iyl 2311 darls
Olaag COLSAT L S caSGll DLl (o eeis due ditun iy gl oL JSadls
2l s 9 0] LD Ly ke O il il o i i Ailzis
Y1 bl s (S LeS (LU "6 58 1o AL e o) Bt Jullns
lgal it 3 Lol i) L3 Aoogo 33080 4395 Jto (L] b Le il suuady il



goaoll go cla Q| downll oam

Lylai Laglai gi Lidyg 1 puiviy qounf ¥g

dujell alhall duguwla yjlgo :«jlao»

Bpadl Sl jana5 Y Adlall e Joall Blow @ ALY Cae ol sag (B Anllall
O 5192kl A oo Jlall 5929 ae cBusliall (eimald 7l 9o Loy Aylaa lshly loa¥l )
0Say ¥y 53T Ape il of Apuliall gmimall of Alas¥l (e Lhlas Loy Zppall il
o oLasT Lali,S3 1 Lo G Adlady A pall il ) 2 e Al (il ilgo¥
Habash ) 4ueladl el § JLad¥l (ya 1+ Juloes e b)) zrimill § juo oo 5503 puse
.(and Rambow,2006

Bugir palasy 3y dagedn dopall Sl Ad¥1 dxllall e Aamdl Sl oS,
Gadalla et) & pyall 2l Lmimsio 5l alall I3 39zl ot oo .Sl lll Badaieg Lal>
Heuigdlly (Jarrar et al,2016) aida.lsll g,50s «(al, 1997; Maamouri et al.,2014
Zaidan ) il Soaats L3leie a2 33186 <liSy (Masmoudi et al., 2014; McNeil,2018)
and Callison-Burch, 2011; Cotterell and Callison-Burch, 2014; Salama et al., 2014;
Spigall w3leal) 338U (o sue Iliag .(Zaghouani and Charfi, 2018; Alshargi et al., 2019
@wlaw 38Ls (Bouamor et al, 2014) s5lsxll Sl ) (sl AU Jio il Il Gy @
Matras) judiile daal> Sbily 5ucldy (Meftouh etal,,2015) caly cag,all g5lall ol
15 .(Zbib etal. 2012) dyalaeill Aalll ao Lprs Sl Livud 28T 5318, 45)las (et al, 2017
A JS Slall olan slid ol 283 Los Zoguslll alall J Ul dyall sl Ul i
.(Dibas etal., 2022) d s wlally (Y. . Y,.Diab etal., 2014; Kilany et al) &4l
Al-Ayyoub ) 9 (Shoufan and Al-Ameri,2015) e gAY Sy dliall ol Jles¥l e el
(etal 2017

«la» @)_ﬁ(m .5)‘5.» Y
Larsaiy Laysshat) HuS 13laiel Sblbdl e aeiad deadall Sladd 209 el dalasl
oo S 5895 ang Aalai¥l ol (s § S ISy Aewslly sl ULl ealud il

—



)/Lv/i

L\

goaoll Jo cla Q| denll 0am

Ljlai aglai gi g L@ ity aow] Vg

nal of Computational Linguistics & Arabic Language Pro

Sl LSy @29 (blogs) wligully (uST/ fss clouyid Jie Ayl cleld sl bl
Sllll el aA-Jm-' Wy gmall Slepusll ] 58285 Laar Leld (Gdng Grian LiusSos)
EJON | @u,._u e oY) iy Gz Jias lyla ,S3 LS cupall ol 1 LT Laaz g
oo Razle) Alatie 0585 O Sy G Tzl Sl o 0318 o Lisle camg U gl
oSy Lapds Buls peians G dpapdall clibedly (5lse 35180 by B dye a2 solias
ST/ A3 lasyad Jie Amlll Gamie o duo ol 200 Luolual 538U (6T) il dagds

Lol Lo yaid Bmpmeta 3ylge dasyi biyshs H5a¥l o.ia Axlal

sl Glaer 7156 Y)Y

Lgae Yo Sl mias @1 Bsleall daml oy Aegame ol 59 ¢ paud) < luer 5iSe LLAST
3K o0 8ylin Jem L subime Al eanilly Ty ally dai¥l ) AELAYY ye
Led Loy« saata 5186 a9 «(Takezawa et al.,2002) (BTEC) yaudd Zwledl plasll
sially Bilate Lyfso Samd Jor e @oimy Aplaifly Luaiyilly alidl] il
sl Sledly Sl ¥ Aas il 7 3lad wupdsy oy BWlie dlazey Los (i Leadly
39 1009 9l 1Byl (oo (i Sled ) Lo oz 59 BTEC 580 oo Aoz Yoy v LS
(15 J) HLAYls e e il el 3 Ll Lo e JSAD Lyl sy 5,alally
P Y- 5er JSad) gyl Bgae Yo Slrd J) €158 (o Bylides Alax Vo v iz
31 Bl n Joel) s Bl Btall ol Silagd AL s eprsems cgamAl
guadll pe goalll ol il il 2asi€ Awlial) Grmdll (riimio el ) ad ol
Bouamor et) @ 83329 (texAel] dauall wlalayl Juslas (Bouamor et al,2014)
Y- 586 oo lste ez e Goimy ) J9ax (al 2018



goaoll o cla Q| downll oam

Llai Lalglai gi Ludyg L@ pisiy pouj ¥g

dujell alhall duguwla yjlgo :«jlao»

() ds=>
Awdnilly Llmidly Apsalidl] milly e Ao 1O o Djlsze Jor) dtel
Al zeymall §ol Bl Byl pxls 3 i
English I'd like to hire a car for a week.
' Je voudrais louer une voiture pour une
French semaine.
sl
ol Oles Ailalu Lodwe el Bl Byl yzilaal Ly
malall| a,a ALl
ool Lagaull S ol Bl Byl yr il Ll
mlall| el asla
el Logall sy 9 Bl 2 liul Al
el
]! Slad 4yl ol 3> Bless 2l iy
Ry MES oed! slaio TP PRI Y VEWEL NS
Gyl Byl Sy foradl 148 Byl 2 liwl )
éb.a.ﬂ‘ Sloall sﬁag\‘ el 3l Byl 211
Blyal Sl Jumsll £yt sl il i
aladl 3 Lyge Gdad Fgenl Bl Bylee et G
el 3k s ol el Bl 2Tl s
pLadl 3k ol s Asaze Syl 2 lind gt
ALl m’ oa ()Lu’ s il alial g




goaoll Jo cla Q| donll oam

Ljlai aglai gi g L@ ity aow] Vg

aLa m‘ s Mn‘ o Byl il g
aladi m‘ bl wm‘ s Sl il oy
Jad) u'ay‘ g Sﬂu—‘“ ol Bl Aye y211 3gle
Jed! u’a}-"‘ s o‘j-wi‘ ol 3l Appe 2l Sule €
Jadi ub,,‘ O ap_usﬂ;n‘ el 3l e 4211 sle
Jdedl o> Olagadl psbo il g dpye 2l nls
il
ol bd bbb o oyl 52l (g
ol
@l Less! Silan o yliw 52l (o8
NEPEIY
el s s 0l o0 e J A2 )S (6585
ey
el odsi wdlie Az 3l 40,8 (6,50 e
o yall Sl
el Shall deladl g Blwe 6,55 ol Sy
NEPEIY
ol R Ll Llesad Alisgagle 6,55 iy
NEPEIY
) ooyl ol gl 3l Blise (6,55 iy




goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg

dujell alhall duguwla yjlgo :«jlao»

«laer ezas Y, Y

e Y0t Jaiy cnlmlll saate moeas psl lyshs ¢ i) luer 7S J A3La3L
Joall ol 3yl G uall LISE 35 835a00 LSO e @ lall 35,5 5580 e pandall e
Al SIS e AL A85ak Aty eualas Jo> «luor ezas Lialss (Lemma) oxall
LS 291 513ell aloianls BTEC 580 (yo o pieions LS caolidll seamilly (i pilly
Sbll e @bl Golad¥l (e il saate zdl 1da iy (automatic word alignment)
Bouamor et) @ 833290 pualall clls zlistuly dyams Juolas Buslgll AU dalixll
1555 36 e @olns sDlel il Ak a3 Cnn asies aiye nman oo . (21,2018
Aegeme Lingdl LSl Lpd airad J1 oally (CAPHI 3 allasy Jguall Jitoxll (CODA
Jaés (Habash et al.,2018) (y0 Sutatans dopadl Sl lF (g5l oMY Il ¥l (e >0
dawstlly Goddl 3amil dly Bagaoll ealall o U3 lull (aad 45lal dad exall (L)
dod Ligean ), €0 e 5l mzan Sotmy Aaliss Ao 3blis (o Usdd yde AW aauslyy
Sss £1,YV0 e goims Ll wamall BTEC 580 o LodS) yjloni¥l duazeall Ji 1l ya AR
X Jgamdl @ 85525 eamall Uslue Aiel (any

(Y) Jo
(I very, 1r€s) pgpdos digil] duazal! S5 Itall Aliof

oallalzd  SSCAPHI 15

swdlaw (wigs barsha Ly

Lagoladl Sl (s (LU bezzaaf Al
&b bikkil JS

LSl Balall giddan NES

0oLl aghyzll us jiddan [RES




goaoll Jo cla Q| donll oam

Ljlai aglai gi g L@ ity aow] Vg

»./L,;ﬁ, ok VW‘
sV
(e S /-v ")rL -\/-/q N,

nal of Computatio ILg stics & Arabic Language Processing

Oyl (AyiSyl 8,80 khaalis ualls
psbysdl shadiid Ayl
4, Sl 8 yalall 2awi S9d
slais oo ganl gawi s
8yalall (sl kitiir S
Oles el ¢ 3hns ¢ uadll g
LU ele ktiir S
Ll ol kthiir S
Juesll  kthiigh By
byl gl B katiir S
bdua ool kithiir By
slasy Bpadl  kullish 1Y
ol (Juosll  kellish 1
B> marra 3%
ol halba Ada
bde 3o00m pys
slidy 3padl  hwaaya Lisa
Agudl alusy Bpadl waayid Ay
gl cpdilb (g3 waajid a>lg
Liuwe waagid NeSP

«Jiijj)\q.a»jfm R

Lf(‘! i ‘El.y.H.Ia QULu fa.:..\.a_?_: M‘ J.M_U <<)‘._\_q» tha uL:_ <<JI:,33 )\.\A» ng.q J*al_ﬂ_:ﬂ

Sl ol @lad ae Bjlgte uad 48 <215 8T iy alatin culy Bl 48l) 2 ) 80



goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg

dujell alhall duguwla yjlgo :«jlao»

Cigiial g Apye Woo Y (o i Y,4A 0 (e B di Yoo, 0,8 58U s Jady 5
Ayl Joudl Aasle Joo po 381955 slany Lag YO aluseiuly lasyaall Les Loy il
A AN agwedl JI A8LaYL (@l o #Algeriac #Egypt. #Kuwaitdie) YY JI
Mubarak and Darwish, 2014;) ;s (>gius g e #Arab H#ArabWorld. #Arableague
(£,YY0 = Yo * \V0) dmse &l ulslucsl! 0o glude sue z=> .(Zaghouani and Charfi. 2018
posiad gard olus IS 4l e Onedie A Al Uouy Sudidey puy S
(user profile) Lasyai aleS suseiwd ppazal) by dolia Buuyad Vv Joly Ladim) cciline
il B Jto cud 5,853l Slaslall e 2Ly o5iiumy Asyad ile S Ogatall pans
1315 conls (5 syumg Slylad aluiials Lee as a8 @lg putdiiacel Aibosl By s Loasislpas
Slall) (o cadials @y 18 .53 (flaix! iolss Jilag oo Sloglas e sleze¥l a1 o3
V0. (e BS5Ls Ao game e (el Bunie ol By pd ol Aaid al el e Apaxal)
dl by Les «(Cohen,1968) JA V1 LE Lls)l Aoy st Ogaiall 3a> ccdyad cale
S (3355 Sgius

T dsuzll @8592 50 g5 slie A oo Al (i)

(¥) Joor
g ke i po Atel
Suyaddl PRESIAY gl
Aoss ol e Lls¥ il (slsat9 DrBehbehaniAM o sSll

-t ST Wy sy Alalall ¥ DrBehbehaniAM | o sSJI

Al e Aebud ¥l slua Crdadl ¥ 3l Lo slus gl agd Je Hoidlus DrBehbehaniAM o<l

Y ol ety Badl i ke 9o e 85 cam Ja¥l § O cum e dI
Laelsy 6o HederAshraf — ,aa




Ljlai aglai gi g L@ ity aow] Vg

)/Lv% Yy vi AV v ﬁb. ¢
goaall 3o cla @) amnll 0ra ALY 7.5 »
—— s u-(~9/:’:v Bl g A =/,

SO olede (ool w83 Oaxlle > (2 o2y HederAshraf  ms
oy Ll s Bl 4 808 goungll 48wl dyle Lo i
otewld  HederAshraf im0
a1 e Ay e 5,88 @ ldacl  samykhalildz il
Lagaudl @ 51l 8o Lo riimiis Loy pall 8o samykhalildz 3152l
Aoladl (S Aund (9 Loge 0580 a8 By (0 M8 Cobiialuyud samykhalildz sl

«lagS Hlaer 716 Y, ¢

oo el luton 30 § Bt Nl ntl] bl oo Baz ¥, -+ e s e 5K Jad
1358 Byl all i 1511 LS i el Gooy ozl i Jyoad 03 Y1580 § 925l 5 52!
Lo e Ogleny cpddl o>l sugae Ll s O9Siw ((Habash et al,2018) CODA
Sl dalsy G B gl il Julas 3 deluds dagn (29 Apyall Sl Ul (ogiai
ey (Eryani et al,2020) dazlye (258 cJmoladdl (o el ylsll Baga Eom (e dusyall
RFUPNES I FEFIOETLA]

(£) Jguzed!
iqmsmdl) Aozl Lolas Loz) 1358 ) ko 5iSa o dL2of
oy Load (533 S0 L il € 2llind o e ibianil T Lyt O iy o « L

(RS ﬁUé." s Ammall Aozl Al alesdl| asuall
99,20 J}.q.r_l a8y gﬂ LQ.‘ d}j—’l’d{_ﬁ ceubs ) 9,20 Jj.a.r_ PGIVE-KY L]'! Mas eld ceuds
S9
Aslisye L & .@US‘)A Mas -
cdhaﬁw‘mlg(wdjﬁus‘uﬁwcﬂﬂw‘m‘@\wﬁv&ﬁLA.? il
8




goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg

dujell alhall duguwla yjlgo :«jlao»

Simene o) ccubail i) L J3a5 (5Sa « ol |§ umane o ccibiast il L s (Saa <l

4>
Oy 3l Bya L Juasly ooty 3l 80 L Jiaty

ity ool Ul UL Joa5 o ( pL| cliany (el Bl J) LsaT i ( AL|  Ludss

oLt Sllle culials LU L Jgas s bl gole Sllile ool o L Jgas s el

L,
g oo dagad sglad iy (o Jagad sglad |

«slaen g9, due il .t

oyall Gl Y Adlall e S 28l 4 O ilgin pues Jid g gl g9, s
& il @1 aalill Ghs¥l clians) Geliidl Yo v o AST e )l 28,01 cibias o
Ll 2asM ALl e sl (3 B3ge g9,adl O (puladl 040 e AST e Laciza go,all
Laathy plea S (e STl (o patind (b Lesd Ayl

EES WA

(s ol Ao o AalS (gT) pm> (L il T PISIN (30 (nas pladie dxd Carliat Logs 909
Adle @80y clal) el Lo Sl g9, (b0 (2018) Salameh et al (st Jobis Gslals
IS oY el Cdlagy Lawgall § 4l gyl Awlial) zimall ) ALY dipae YO Jasd
Lliay sgll oda ol T Ay 485 ) Jgiosld 2alS Vg dnld b Cidias ) Jguosld
Bouamor et) &lss 10 (e LEiy8 VY cuds aledll et Joo Lol dalae Jo¥ oludl
Abdul-Mageed et )NADI «galin &lasluws aludue (29 Ailon cilaslis Bue Lrass (al 2019
Mishra and Mujadia, ) clasludl alls oo Uatue §p51 Jloel cuas LS (al, 2021,2022,2023
2019; Abdelali et al., 2021; Baimukan et al., 2022; Olsen et al,, 2023; Keleg et al., 2023;
.(Keleg and Magdy,2023



)/Lv/i

goaoll Jo cla Q| denll 0am

Ljlai aglai gi g L@ ity aow] Vg

L\

nal of Computational Linguistics & Arabic Language Pro

Sl ¥ a1 L8, Y

S92 bue bl luer 58 e day s Aosall Sle Il Iy (0 ezl cuudS]
L)l (0 Fam Al (Rassem,2023) Al ) 2!l oo Zamll Jio aliies Zamys C3lual
Baniata et al., 2021; Slim et al., 2022; Baniata et al., 2022; Babaali et ) duwlidll zaall J
Abdul-Mageed et al., 2021, 2022, 2023; Atwany et) olayluw ae J) 48L2YL (al, 2024
o g «(Sajjad et al, 2020; Ko et al.,2021) ades) ) ax I cpo 19 ((al. 2024
(Alkheder et al.,2023) &S0 J) ax Ul

Eryani et) Ladl G 8uyu> dage (2 (text normalization) & pall ol ) (o giai oo
‘AUA." JjL (Alhafni et al.,2024) cl> 1,5509 .Y, ¢ P“*"’-" @ S «lagS Slue» 715 (al., 2020
e 3)‘5‘“‘ uLc L_A_JSJAJA_:} qu.;a.i." Ja.Hbj QL’;,‘.U‘ RS O e éL&.lSJa.Ha

Aaslzll Lo
oolas IV (e eyl A3 ALY 1 Al Jloma (§ B Usoks oo g9, dia o3 calisll §
gadlly pandl Lpany Llayg daaatl) dppall wledd 5)loll (o Alald dogazs 2ds3
G Slazmd 135S )l 78y « usi Hlue 58y cpzmally dudl «luer 7S ey dwluall
3lge ceodieiwl Appall 23U ALY Allall cila oy 5gdg 48 (o i Lew cbildl ,81gs
851y Byl laen . poguaill Lapsg ALY Loa Ul el aes 3 Sl juglatl g9, )
ety odlmll 3 puadll e sl Bl aiay Les el ciledll 3)lsl Busan pulas pias
sas D e Jeadl lia w8l sy Apsalally Lsalll cluhudl o dauly degazs
S dolurud) diealus oo Alall 13 climills alald joradl Holaddly &1 oluliadl

A yadl A6l Y1 2Ll



goaoll o cla Q| downll oam

Lylai 1@1glai gi Ld)yg 1@ piris aouj Vg

dujell alhall duguwla yjlgo :«jlao»

ey ,SA

Onesally Gusallly Gryyslally ot Ll (o Sliell 3u,all (9o 1S 9,41 1 las (S5 o
@l Jo> J9s Buse (e dagdudly 2o pally cnablill oo ealine 13,8 1. (e 33 Acgazmag
@bl hgiss danle § Sl musstd (05T cneg e ae 3L (e gpddl slazad yyall
sia § maslly o,ildl lia § pal gl Cimdl ned ay AN pyLadl 2xbial LieslsSs
(s Buge i) dall e ill gbogl a8 Boctius (oo + £V-1-YA .-V NPRP dnic; 43)5 ]l
ead>g (nalsll Ades e L 83103l iloes pymzll



goaoll Jo cla Q| deyhil oza

Ljlai Lalglai gi Lui)g Lapisis aowj Vg

oalgd!

Blais! Lwliall sl Lpawiw (Modern Standard Arabic sl semay SIS 3,a)
S gaad| Jutard (IPA) Aol Agguall Aslat¥l ausiud”

http://madar.camel-lab.com :@).&l\ Axd o’



goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg

dujell alhall duguwla yjlgo :«jlao»

ezl

Abdelali, A., Mubarak, H., Samih, Y., Hassan, S., and Darwish, K. (2021 April 19). QADI: Arabic dialect
identification in the wild. In the Arabic Natural Language Processing Workshop, Kyiv, Ukraine
(Virtual).

Abdul-Mageed, M., Elmadany, A, Zhang, C., Nagoudi, E. M. B, Bouamor, H., and Habash, N. (2023
December 7). NADI 2023: The fourth nuanced Arabic dialect identification shared task. In the
ArabicNLP Conference 2023, Singapore (Hybrid).

Abdul-Mageed, M., Zhang, C,, Elmadany, A, Bouamor, H., and Habash, N. (2021 April 19). NAD/ 2021:
The second nuanced Arabic dialect identification shared task. In the Arabic Natural Language
Processing Workshop, Kyiv, Ukraine (Virtual).

Abdul-Mageed, M., Zhang, C., Elmadany, A, Bouamor, H., and Habash, N. (2022 December 8). NAD/
2022: The third nuanced Arabic djalect identification shared task. In the seventh Arabic Natural
Language Processing Workshop (WANLP), Abu Dhabi, United Arab Emirates (Hybrid).

Al-Ayyoub, M., Nuseir, A., Alsmearat, K., Jararweh, Y., and Gupta, B. (2018). Deep Learning for Arabic
NLP: A Survey.  Journal  of  Computational — Science, 26,  522-531.
https://doi.org/10.1016/j.jocs.2017.11.011

Alhafni, B., Al-Towaity, S., Fawzy, Z., Nassar, F., Eryani, F., Bouamor, H., and Habash, N. (2024 August

16). Exploiting dialect identification in automatic dialectal text normalization. In the Second
Arabic Natural Language Processing Conference, Bangkok, Thailand.
Alkheder, H., Bouamor, H., Habash, N., and Zengin, A. (2023 September 4-8). Benchmarking dialectal
Arabic-Turkish machine trans/ation. In Machine Translation Summit XIX, Macau SAR, China.
Alshargi, F., Dibas, S., Alkhereyf, S., Faraj, R, Abdulkareem, B., Yagi, S., Kacha, O., Habash, N., and
Rambow, O. (2019 August 1). Morphologically annotated corpora for seven Arabic dialects:
Taizi, Sanaani, Najdi, Jordanian, Syrian, Iragi and Moroccan. In the Fourth Arabic Natural

Language Processing Workshop, Florence, ltaly.



Sy YV VATt
. . . o o) vl .
goaoll Jo cla Q| donll oam 9'90 L)’L > /v/‘} ;

Ljlai aglai gi g L@ ity aow] Vg

(A

5kl

Journal of Computational Linguistics & Arabic Language Processing

Atwany, H., Rabih, N., Mohammed, |, Waheed, A, and Raj, B. (2024 May 20-25). OSACT 2024 task 2:
Arabic dialect to MSA translation. In the 6th Workshop on Open-Source Arabic Corpora and
Processing Tools (OSACT) with Shared Tasks on Arabic LLMs Hallucination and Dialect to MSA
Machine Translation, Torino, ltalia (Hybrid).

Babaali, B., Salem, M., and Alharbe, N. R. (2024). Breaking language barriers with chatgpt: enhancing
low-resource machine translation between Algerian Arabic and MSA. /nternational Journal of
Information Technology, pp. 1-10. https://doi.org/10.1007/541870-024-01926-7

Baimukan, N., Bouamor, H., and Habash, N. (2022 June 20-25). Hierarchical aggregation of dialectal

data for Arabic dialect identification. In the 13th Conference on Language Resources and
Evaluation (LREC 2022, Marseille, France.

Baniata, L. H., Ampomabh, I. K. E., and Park, S. (2021). A transformer-based neural machine translation
model for Arabic dialects that utilizes subword units. Sensors, 21(19), 6509.
https://doi.org/10.3390/521196509

Baniata, L. H., Kang, S., and Ampomabh, I. K. E. (2022). A reverse positional encoding multi-head

attention-based neural machine translation model for Arabic dialects. Marhematics, 10(19),
3666. https://doi.org/10.3390/math10193666

Belinkov, Y. and Glass, J. (2016 December 12). A Character-level Convolutional Neural Network for

Distinguishing Similar Languages and Dialects. In the Third Workshop on NLP for Similar
Languages, Varieties and Dialects (VarDial3), Osaka, Japan.

Bouamor, H., Habash, N., and Oflazer, K. (2014 May). A Multidialectal Parallel Corpus of Arabic. In the
Ninth International Conference on Language Resources and Evaluation (LREC'14), Reykjavik,
Iceland.

Bouamor, H., Habash,N., Salameh, M., Zaghouani, W., Rambow, O., Abdulrahim, D., Obeid, O., Khalifa,
S., Eryani, F,, Erdmann, A, and Oflazer, K. (2018). The MADAR Arabic Dialect Corpus and
Lexicon. In The International Conference on Language Resources and Evaluation Conference

(LREC), Miyazaki, Japan.



goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg

dujell alhall duguwla yjlgo :«jlao»

Bouamor, H., Hassan, S., and Habash, N. (2019 August 1). The MADAR shared task on Arabic fine-
grained dialect identification. In The Fourth Arabic Natural Language Processing Workshop
(WANLP 2019), Florence, ltaly.

Chiang, D., Diab, M., Habash, N., Rambow, O., and Shareef, S. (2006 April 3-7). Parsing Arabic Dialects.
In the 11th Conference of the European Chapter of the Association for Computational
Linguistics (EACL), Trento, ltaly.

Cohen, J. (1968). Weighted kappa: Nominal scale agreement provision for scaled disagreement or
partial credit. Psychological bulletin, 70(4), 213- 220. https://doi.org/10.1037/h0026256

Cotterell, R. and Callison-Burch, C. (2014). A Multi-Dialect, Multi-Genre Corpus of Informal Written

Arabic. In Proceedings of the Language Resources and Evaluation Conference (LREC), pages
241-245, Reykjavik, Iceland.

Diab, M., Hacioglu, K., & Jurafsky, D. (2007). Automatic processing of modern standard Arabic rext.
Arabic Computational Morphology: Knowledge-based and Empirical Methods, 159-179.
Springer Netherlands.

Diab, M. T, Al-Badrashiny, M., Aminian, M., Attia, M., Elfardy, H., Habash, N., Hawwari, A., Salloum, W.,
Dasigi, P.,and Eskander, R. (2014 May). Tharwa: A Large Scale Dialectal Arabic-Standard Arabic-
English Lexicon. In the Ninth International Conference on Language Resources and Evaluation
(LREC'14), Reykjavik, Iceland.

Dibas, S., Khairallah, C., Habash, N., Sadi, O. F,, Sairafy, T., Sarabta, K., & Ardah, A. (2022). Maknuune:
A Large Open Palestinian Arabic Lexicon. In Proceedings of the Seventh Arabic Natural
Language Processing Workshop (WANLP), pages 131—141, Abu Dhabi, United Arab Emirates
(Hybrid).

Elfardy, H. and Diab, M. (2013 August 4-9). Sentence Level Dialect Identification in Arabic. In the 51st

Annual Meeting of the Association for Computational Linguistics (ACL), Sofia, Bulgaria.



S=v g )V AN ey
. . ) O < b)v| e 7
goaall Jo cly A danil oaa L}"":,L)’L > /‘f/%...:”

Ljlai aglai gi g L@ ity aow] Vg 25 J)

Journal of Computational Linguistics & Arabic Language Processing

Eryani, F., Habash, N., Bouamor, H., and Khalifa, S. (2020 May 11-16). A spelling correction corpus for
multiple Arabic dialects. In the Twelfth Language Resources and Evaluation Conference,
Marseille, France.

Gadalla, H., Kilany, H., Arram, H., Yacoub, A., El-Habashi, A., Shalaby, A., Karins, K., Rowson, E.,
Maclntyre, R., Kingsbury, P., Graff, D., and McLemore, C. (1997). CALLHOME Egyptian Arabic
transcripts  LDC97T19  (Web Download). Linguistic Data Consortium.
https://doi.org/10.35111/39gj-5h87

Habash, N. (2010). /nzroduction to Arabic natural language processing. Morgan & Claypool Publishers.

Habash, N., Eryani, F., Khalifa, S.,, Rambow, O., Abdulrahim, D, Erdmann, A, Faraj, R., Zaghouani, W.,
Bouamor, H., Zalmout, N., Hassan, S., shargi, F. A, Alkhereyf, S, Abdulkareem, B., Eskander, R.,
Salameh, M., and Saddiki, H. (2018 May 7-12). Unified guidelines and resources for Arabic
dialect orthography. In the 11" International Conference on Language Resources and
Evaluation (LREC 2018), Miyazaki, Japan.

Habash, N. and Rambow, O. (2006 July 17-21). MAGEAD: A morphological analyzer and generator for
the Arabic dialects. In the 21st International Conference on Computational Linguistics and 44th
Annual Meeting of the Association for Computational Linguistics, Sydney, Australia.

Habash, N., Roth, R, Rambow, O., Eskander, R., and Tomeh, N. (2013 June 9-14). Morphological
Analysis and Disambiguation for Dialectal Arabic. In the 2013 Conference of the North
American Chapter of the Association for Computational Linguistics: Human Language
Technologies, Atlanta, Georgia.

Jarrar, M., Habash, N., Alrimawi, F., Akra, D., and Zalmout, N. (2016). Curras: an annotated corpus for
the Palestinian Arabic dialect. Language Resources and Evaluation, 57, pp. 745-775.

Keleg, A, Goldwater, S., and Magdy, W. (2023 December 6-10). ALDi: Quantifying the Arabic level of
dialectness of text. In the 2023 Conference on Empirical Methods in Natural Language

Processing, Singapore.



goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg

dujell alhall duguwla yjlgo :«jlao»

Keleg, A. and Magdy, W. (2023 December 7). Arabic dialect identification under scrutiny: Limitations
of single-label classification. In The First Arabic Natural Language Processing Conference
(ArabicNLP 2023), Singapore (Hybrid).

Kilany, H., Gadalla, H., Arram, H., Yacoub, A, El-Habashi, A,, and McLemore, C. (2002). Egyptian
Colloguial ~ Arabic ~ Lexicon (Web  Download). Linguistic Data  Consortium.

https://doi.org/10.35111/v678-8018

Ko, W.-J., El-Kishky, A, Renduchintala, A, Chaudhary, V., Goyal,N., Guzman, F., Fung, P., Koehn, P.,and
Diab, M. (2021 August 1-6). Adapting high-resource NMT models to translate low-resource
related languages without parallel data. In the 59th Annual Meeting of the Association for
Computational Linguistics and the 11th International Joint Conference on Natural Language
Processing, Online.

Maamouri, M., Bies, A,, Kulick, S., Ciul, M., Habash, N., & Eskander, R. (2014, May). Developing an
Egyptian Arabic Treebank: Impact of Dialectal Morphology on Annotation and Tool
Development. (pp. 2348-2354). In the Ninth International Conference on Language Resources
and Evaluation (LREC'14), Reykjavik, Iceland.

Masmoudi, A, Ellouze Khmekhem, M., Esteve, Y., Hadrich Belguith, L., and Habash, N. (2014 May). A
corpus and phonetic dictionary for Tunisian Arabic speech recognition. In the Ninth
International Conference on Language Resources and Evaluation (LREC'14), Reykjavik, Iceland.

Matras, Y. et al. (2017). Database of Arabic Dialects. The University of Manchester.
https://www.kratylos.org/~raphael/arabicProject/database-of-arabic-dialects/.

McNeil, K. (2018). Tunisian Arabic Corpus: Creating a Written Corpus of an
‘Unwritten’Language. Arabic Corpus Linguistics, 30.

Meftouh, K., Harrat, S., Jamoussi, S., Abbas, M., and Smaili, K. (2015 October 30- November 1).
Meachine translation experiments on PADIC: A parallel Arabic dialect corpus. In the 29th Pacific

Asia Conference on Language, Information and Computation, Shanghai, China



S=ve g Y e Y VTS et
) . ) W vl g
goaoll Jo cla @] deyhll 0ra W?""’v Y : )f/% 4O

Ljlai aglai gi g L@ ity aow] Vg 25 J)

Journal of Computational Linguistics & Arabic Language Processing

Mishra, P. and Mujadia, V. (2019 August). Arabic dialect identification for travel and Twitter text. In the
Fourth Arabic Natural Language Processing Workshop, Florence, ltaly.

Mubarak, H. and Darwish, K. (2014 October 25). Using Twitter to collect a multi-dialectal corpus of
Arabic. In the EMNLP 2014 Workshop on Arabic Natural Language Processing (ANLP), Doha,
Qatar.

Olsen, H., Touileb, S., and Velldal, E. (2023 December). Arabic dialect identification: An in-depth error
analysis on the MADAR paralle/ corpus. In The First Arabic Natural Language Processing
Conference (ArabicNLP 2023), Singapore (Hybrid).

Rassem, M. (2023). Neural machine translation of dialectal-dialectal Arabic . University of Stuttgart.
https://d-nb.info/133154632X/34

Sajjad, H., Abdelali, A, Durrani, N., and Dalvi, F. (2020 December 8-13). AraBench: Benchmarking
dialectal Arabic-English machine translation. In the 28th International Conference on

Computational Linguistics, Barcelona, Spain (Online).

Salama, A, Bouamor, H., Mohit, B.,and Oflazer, K. (2014 May). YouDACC: the Youtube Dialectal Arabic
Comment Corpus.In the Ninth International Conference on Language Resources and Evaluation
(LREC'14), Reykjavik, Iceland.

Salameh, M., Bouamor, H., and Habash, N. (2018 August 20-26). Ffine-Grained Arabic Dialect
Identification. In the 27th International Conference on Computational Linguistics, Santa Fe, New
Mexico, USA.

Salloum, W. and Habash, N. (2012 December). Flissa: A Dialectal to Standard Arabic Machine
Transfation System. In the International Conference on Computational Linguistics (COLING
2012), Mumbai, India.

Shoufan, A. and Al-Ameri, S. (2015 July 30). Natural language processing for dialectical Arabic: A

survey. In the Second Workshop on Arabic Natural Language Processing, Beijing, China.



goaoll o cla Q| downll oam

Lylai Laglai gi Lid)g L@ pivis aou Vg

dujell alhall duguwla yjlgo :«jlao»

Slim, A., Melouah, A,, Faghihi, U., and Sahib, K. (2022). Improving neural machine translation for low
resource algerian dialect by transductive transfer learning strategy. Arabian Journal for Science
and Engineering, 478), pp. 10411-10418.

Takezawa, T., Sumita, E., Sugaya, F., Yamamoto, H., and Yamamoto, S. (2002 May). Toward a broad-
coverage bilingual corpus for speech translation of travel conversations in the real world. In the
Third International Conference on Language Resources and Evaluation (LREC'02), Las Palmas,
Canary Islands, Spain.

Zaghouani, W. and Charfi, A. (2018 May). Arap Tweet: A Large Multi-Dialect Twitter Corpus for Gender,
Age and Language Variety Identification. In the Eleventh International Conference on Language
Resources and Evaluation (LREC 2018), Miyazaki, Japan.

Zaidan, O. and Callison-Burch, C. (2014). Arabic Dialect Identification. Computational Linguistics,

40(1), pp. 171-202. https://doi.org/10.1162/COLI_a_00169

Zaidan, O. F. and Callison-Burch, C. (2011 June 19-24). Crowdsourcing Translation: Professional
Quality from Non-Professionals. In the 49th Annual Meeting of the Association for
Computational Linguistics: Human Language Technologies, Portland, Oregon, USA.

Zbib, R., Malchiodi, E., Devlin, J., Stallard, D., Matsoukas, S., Schwartz, R., Makhoul, J., Zaidan, O.F., and
Callison-Burch, C. (2012 June 3-8). Machine Translation of Arabic Dialects. \n the 2012
Conference of the North American Chapter of the Association for Computational Linguistics:

Human Language Technologies, Montréal, Canada.



goaoll Jo cla Q| deyhil oza

Ljlai Lalglai gi Lui)g Lapisis aowj Vg

)/Lv/‘z \ ¢ V‘V‘ o ‘

Journal of Computational ngu.sm; & Arabic Languzge Pru(essmg

on Ll ol Ll e Auanai B

Author Biodata:

Houda Bouamor is an Associate Teaching
Professor in the Information Systems department
at Carnegie Mellon University in Qatar (CMU-Q).
She obtained her Ph.D. in Computational
Linguistics from Paris-Sud University in 2012. Her

research interests include machine translation, and

Arabic natural language processing.

ORI (JER
laglall @las @ud 3 yas B3liwl « jasss gia
cdia> (CMU-Q) lad G Osle iy Aaslmy
0o Apgulall Slgalll § ohsiSull Az e
Lelolazal Jadid YV Y ale 8 5 unyls Aaala

Ayl 250 2 Y 2lally LY Lm0 Agte ]l

.\__‘S)ji - JUPY (ORCID):

0000-0001-8605-957X

Email: hbouamor@cmu.edu

Author Biodata:
Nizar Habash is a Full Professor of Computer
Science at New York University Abu Dhabi
(NYUAD), and the director of the Computational
Approaches to Modeling Language (CAMel) Lab.
He obtained his PhD in Computer Science from
the University of Maryland College Park in 2003.
His research interests include machine translation,
morphological and

analysis, computational

modeling of Arabic and its dialects.

el able
Dygassi Laslr § osuladl psle Slial ias I3
clladll ke uaeg «(NYUAD)  (gbssyl
ke CAMel Lab) 4alll > ieil Apsulsdl
pole @ oheSull dzps e ias (« Sy
ple & Dl zudsS Wdliae Aasl> (o gl
Yt el dilelazal Jadds LY
L pal) 26l Lpgaladl A daally ( § uall Jelall
Lelzds

0000-0002-1831-3457

Email: nizar.habash@nyu.ed



dujell alhall duguwla yjlgo :«jlao»

goaoll o cla Q| downll oam

Ljai Laglat gi Lud)g L@ pisiy aou vg

Author Biodata:
Salam Khalifa is a PhD candidate in Linguistics
with a focus on Computational Linguistics at Stony

Brook University. Her research interests include

HONRISEN
e 755 o gl @ shya€s Al (Aagls Dl
Jodd oy Gatw dasl> § Angulxdl wbgalll
bl Calzil (pall Asdas Al Lelolazal

(gadlly dpyall
modeling morphology for different Arabic dialects e
and Standard Arabic.
ASsl d,20 (ORCID): 0000-0003-0049-3637
Email: salam.khalifa@stonybrook.edu
Author Biodata: e Ll ebily

Fadhl Eryani is a Masters of Arts student at the

University ~ of  Tiibingen  focusing  on

Computational Linguistics. His research interests

include natural language processing of Arabic and

its dialects.

Basle 3 ol 3 ptamle LI L GLYT i
Jodd Apgwlall clsalll (e 385 pangs
Loy sall 4091 Allal) Autm) a5bolacal

4S5l Cd,20 (ORCID):

0009-0007-1191-2215

Email: fadhl.al-eryani@student.uni-tuebingen.de



Journal of Computational Linguistics & Arabic Language Processing, Vol. 1, No. 2; 2024
ISSN: 1658-9475  E-ISSN: 1658-9483

BYEEVET ) ol a0 LI Do lalls Sppanlon] Dolysil)] Al

V10A=4EAY :((03)) wasy VoA EV0 :(Ei)j) Las)

jclap@ksaa.gov.sa

e Onaboladl gz afoyalt all) olal AL calalll dpies

Native Language Identification for Non-native Arabic Learners

https://doi.org/10.60161/2521-001-002-006 : 3,}| (8,1l

SE{FEVNVEN

T oelee she

Al cnpall Bl ¥ elell
S5l ol Aaalys el Anale « J¥1 MWty lia byl oud =
Opdl Bzl A padl Lo Anale closlall 24045 2408 ogunlnl psle @ud @

:APA Citation deedl 393

AUma L cABLLN A2 Agpat) il (gabazl AL Colalll iyues .(2024) (damma cHlitag Cotal dazma Gy ole c il

Submission Date:01/03/2024, Acceptance Date:19 /09/2024

Abstract

Native language identification (NLI) is the process of
predicting people’s mother tongue based on their
writing in a language other than their mother tongue.
NLIis a recent topic that draws researchers’ attention,
because of its impact on many other topics, such as
author profiling, authorship identification, forensic
linguistics, second language acquisition, educational
development, marketing, and security. Many studies
addressed this topic, especially with regard to
learning English language. Despite the existence of
studies on other languages, English remains the most
fortunate, mainly due to the availability of data. It is
worth noting that most of these works used linguistic
features and machine learning methods that led to
satisfactory results. This research deals with
determining the mother tongue of Arabic language
learners, where we adopted an experimental
approach using three pre-trained models.

Keywords: Arabic, learning, classification, corpus,

identification.
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