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(3)RANTA, A. (2004). Grammatical Framework.JJournal of Functional
Programming, 14(2), 145-189. doi:10.1017/S0956796803004738.

(H)JUn-Tin Wang. 1973. On logical formulation of the computation process in
semantical systems. In Proceedings of the 5th conference on Computational
linguistics - Volume 1 (COLING '73). Association for Computational Linguistics,
USA, 87-100. https://doi.org/10.3115/992532.992540 & . Robert M. Schwarcz.
1969. Towards a computational formalization of natural language semantics. In
Proceedings of the 1969 conference on Computational linguistics (COLING
'69). Association for Computational Linguistics, USA, 1-53.
https://doi.org/10.3115/990403.990432

(5)Polzin, T, & Rieser, H. (1991). Parsing with Situation Semantics. Nordic
Journal of Linguistics, 14(2), 141-189. doi:10.1017/S0332586500002432

(6)Raymond Reiter. 1975. Formal reasoning and language understanding
systems. In Proceedings of the 1975 workshop on Theoretical issues in natural
language processing (TINLAP '75). Association for Computational Linguistics,
USA, 175-179. https://doi.org/10.3115/980190.980238

(7)Zettlemoyer, L, & Collins, M. (2007). Online Learning of Relaxed CCG
Grammars for Parsing to Logical Form. Conference on Empirical Methods in
Natural Language Processing.PP:678-687.
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Processing. MIT Press. dass Jurafsky, D, & Martin, J. H. (2020). Speech and
Language Processing (3rd Edition). PearsonY :Js=i (N-gram Language Models)
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Steyvers, M., & Griffiths, T. (2007). Probabilistic Topic Models. In T. K. (V¢)
Landauer, D. S. McNamara, S. Dennis, & W. Kintsch (Eds.), Handbook of Latent

e s,k 038 Sva Semantic Analysis (pp. 427-448). Lawrence Erlbaum Associates
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(15)https://2u.pw/Od4RBxYHData modeling in RDBMS: From Concept
Design to implementation Y. Y¢/)Y/YYReview date. & Jarrar, M. (2022). The
Arabic Ontology -- An Arabic Wordnet with Ontologically Clean
Content. Applied Ontology Journal, 16:1, 1-26. I0S Press. (2021). https://doi-
org.sdl.idm.oclc.org/10.3233/A0-200241.p6.

(16)Jurgenson, S. (2023). &<l zdsai RDBMS [A data model in RDBMS].
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(17)Murel, J, & Kavlakoglu, E. (n.d.). Topic modeling. IBM. Retrieved
[141912024J a M &3] from  https://www.ibm.com/sa-ar/think/topics/topic-
modeling <&1i<y Boguraey, B., & Briscoe, T. (1989). Computational lexicography

for natural language processing. Language, 66, 626.

(18)Lemberg, 1, Schroder, B., & Storrer, A. (2001). Chancen und Perspektiven
computergestiitzter Lexikographie: Hypertext, Internet und SGML/XML fiir die
Produktion und Publikation digitaler Woérterbiicher. Max Niemeyer Verlag.P.47.
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(20)For detail see: Patrick Hanks. (2013). Lexical Analysis: Norms and Exploitations.
The MIT Press. . ;<llls (1€Y11 0) Gualall cpliadll dals Jlaall diiai s Sae 55 (e Gaaay (53
(Yo+-¥1Y) & Pustejovsky, J., & Boguraey, B. (1993). Lexical knowledge
representation and natural language processing. Artificial Intelligence, 63(1-2),
193-223. Lexical knowledge representation and natural language processing -
ScienceDirect
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Minneapolis, Minnesota. Association for Computational Linguistics.
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Y e cgenill Jilailly 8 jpual) Jlailly Sl S8 ol s ye
oY) ASH 3l ) (a gl

sty () e alaili (Jlaall a8 Glal) Gla ¢ Luay By
) ) el L oz U i) HLSEY) o3gd Al Judus
osaall g gnge pe Gl

L) dalleall Jlae 8 il Y1 skl a3l) Jududll 1681 &)
pedll g skt e 585 pe ¢ e lilaa) ¢ AL dasead) 4yl dal
Adbide Glibn A G o QB Jhda YAl

(Yo=Y 1 e) (Aaldl dgs oM aadl jUaY) pgda (B) 5Suall Adayall(])
e saaieall dalaly) @G (Y (ao)@l) e sadied) (il sy sl
Agalaall o gl Agsall el aay (e @55 a8y O (La gl gl

W. Bakari, O. Trigui and M. Neji, "Logic-based approach for improving (¢A)
Arabic question answering," 2014 IEEE International Conference on
Computational Intelligence and Computing Research, Coimbatore, India, 2014,
e L Ghidl e dain Lags i sMIpp. 1-6, doi: 10.1109/ICCIC.2014. 72383109.

il al ) aladinly Ay jall ALY

Abouenour L, Nasri M, Bouzoubaa K, Kabbaj A, Rosso P. Construction of an(¢9)
ontology for intelligent Arabic QA systems leveraging the Conceptual Graphs
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) @baail) dallas ddglaa ) logical predicates,iakhiall Cilaiiallg
V) dagpa LV dylial 23l o3 38 (g a2yl e Al 22Dl dadad anlss
Bagine culS il e bylls ognll Lebls o

ClSs (Yo VA=Y 1Y) L) zaloalll ) JLEY) (AU At yall(C)
(Embeddings from Language cliwcai aladin) 8 lic 3K Yslas
ARCD (Jie cililyll e sane e Jaally W) 4Lzl () Modeels) ELMo
OIS sas 3903 —oamy Sl (62 hpmall SUY) a5an 8 — s of LiSayy 1)
axiiul 4 ¢ Transformers)cisadl Je 4l ) ) Y5a5©" SOQAL

representation. Journal of Intelligent & Fuzzy Systems. 2014;27(6):2869-2881.

Ay e Ay ddail cpeal La dsli¥) e ladina Lags i 5 3 doiz10.3233/IFS-141248

¢ Agapliall Al o gl alaainly VA Jiaill 4 20 VerbNet s WordNox bals ég 2l 4xdll
il 5 33U VAl agdl) ity Lao

A pall A6 a3 Jaall VA inall Jiaid) g8y s (O4)

H. Al-Bataineh, W. Farhan, A. Mustafa, H. Seelawi and H. T. Al-Natsheh, (°))
"Deep Contextualized Pairwise Semantic Similarity for Arabic Language
Questions," 2019 IEEE 31st International Conference on Tools with Artificial
A5 zisad 54 Intelligence (ICTAI), Portland, OR, USA, 2019, pp. 1586-1591, doi:
LG L) gad s yell 28 385 10.1109/ICTAL2019.00229 . GBlanadl I Talitu) lalSH A alal ¢alia
Liiae Aagllly Sl cibaad Aadlan g (sl ) lisaniai Laddiiose Ay jall (3 5AT () s (e (V)

nbedl e ddle F1 aila o

Hussein Mozannar, Elie Maamary, Karl El Hajal, and Hazem Hajj. (°Y)
2019. Neural Arabic Question Answering. In Proceedings of the Fourth Arabic

Natural Language Processing Workshop, pages 108-118, Florence, Italy.
s andl 36 )8l agd e Vol agdll e S, Association for Computational Linguistics.
Jladll cld i) I ALY e AaY) JealArabic-SQUAD s ARCD <l Cile sana (pe 531

g sl

(53)Ibid: Hussein Mozannar, Elie Maamary, Karl El Hajal, and Hazem Hajj.
2019.P:1-11.
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TF—IDF clatiasall ¢ L jins) illeny Ligiia BERT Jle 4aild (o Cililee

Lag Yo ¥ +) lss 4pnal) csaal) g 3lad gama Al :A5IAY sl ()
AraBERT: Lgllie z3lai 35 & Jiad L g8 V) ddsyall 038 cufiay o (Lany
Sl e B8 285 ¢ BERT o e zdgas Jof 28 520 9 (Yaxa) el
e e Ayl oda 6y gln NS A el Aallly A alal) 4 ysall
o bl daudly daalise Legasd 20 AQAD 5 %) Ly 55 ArTrivia e
Gl 8)00 dadlaey arilly apadill 468 3)lsa Lat gy Gkl Sile sane
AL

Gal) Lanall Gy Lgale Ul (o Says (Y2 YO—Y 4 YY) Bpualaal) dlajall (3)
o il Aipse z3lail) T g 48y Ll thanall e Lol ans Cum ¢ Lol
a5 O bl (Y 2 Culgadly Y ay<U T e sadme Y L

Antoun, W., Baly, F., & Hajj, HM. (2020). AraBERT: Transformer-based (°¢)

Model for Arabic Language Understanding. ArXiv, abs/2003.00104. ,r] ulg ugn
B2 Glana 5 A el Al alall Gl dadlae s ¢ A8l Clisansill aladinly IVl agill s e
oA a5 aal s Jlase 5

Sultan Alrowili and K Vijay-Shanker. 2023. ArTrivia: Harvesting Arabic (°°)
Wikipedia to Build A New Arabic Question Answering Dataset. In Proceedings
of ArabicNLP 2023, pages 191-207, Singapore (Hybrid). Association for
(o=l V) LS alad andy g Aoy el LiaaiSs 5 Jo8 (e 228 3 53 Comiputational - Linguistics.

) e sanne g 5355 Al gkl Jie Dlaad CalSiuy 5 Ayl ARllL Aalall

A. Atef, B. Mattar, S. Sherif, E. Elrefai and M. Torki, "AQAD: 17,000+ Arabic (1)
Questions for Machine Comprehension of Text," 2020 IEEE/ACS 17th
International Conference on Computer Systems and Applications (AICCSA),
Antalya, Turkey, 2020, pp. 1-6, doi: 10.1109/AICCSA50499.2020.9316526.

ALY e Y5 AV sel 3l (AQAD) 5aS Ay Clily A sena

Alsaleh, A, Althabiti, S., Alshammari, LK., Alnefaie, S., Alowaidi, S., Alsager, (°V)
A., Atwell, E., Altahhan, A, & Alsalka, M.A. (2022). LK2022 at Qur'an QA 2022:
Simple Transformers Model for Finding Answers to Questions from
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il pe Jaladl) ety asmatll Wall daall e 3K Lgnli
M pagardlse aedll aaailly (IS aa Julaill embeddings giliacas
() Ma e

Eonse pa (ol ) ) e i Gyl 1 (AEN ALd) Y
(Fpad) 2l A0Y) dadlaall) el

8 Jsa s Le Lghay syl R0 Aalal) 2380 23l Jsa Slagd ()
Caaf ailyad Ly 58 3 ICamelParser2.0 s AraBERTV2 (i ¢ 1Y)

L) e lilaal) olSH = 3lai hasialy dy jall ALY e LY Jsa 435l 53 Qur'an. OSACT.
ElKomy, M., & Sarhan, A. M. (2022). TCE <l auadll 4y jall 431 8l G guaaill e LBansa
at Qur'an QA 2022: Arabic Language Question Answering Over Holy Qur'an
Using a Post-Processed Ensemble of BERT-based Models. arXiv preprint

BERT. Ao 4aildll z3Laill (o (AYA agill plosiics] Ao S 230 arXiv:2206.01550

S. Maged et al., "HistoryQuest: Arabic Question Answering in Egyptian (°A)
History with LLM Fine-Tuning and Transformer Models," 2024 Intelligent
Methods, Systems, and Applications (IMSA), Giza, Egypt, 2024, pp. 135-140, doi:
A e Aadl eall Gkl g WA ol e S5 10.1109/IMSA61967.2024.10652824

LLaMa.s AraBERT Jis zilaill y cililal) cile gana alhadiuls ¢ paall F ol 4

Sammoudi, M., Habaybeh, A., Ashgar, H. I, & Elhenawy, M. (2024, July). (°%)
Question-answering (qa) model for a personalized learning assistant for arabic
language. In International Conference on Intelligent Systems, Blockchain, and
Communication  Technologies (pp. 356-367). Cham: Springer Nature
28 55 LS 5 eyl Gl € e Al e ARY) Gasb e YA agdll Jle S Switzerland.

(“F1 51 /EM 20) Yasia ¢laf Gis

S. M. AlAwawdeh and G. A. Abandah, "Improving the Accuracy of Semantic(1+)
Similarity Prediction of Arabic Questions Using Data Augmentation and
Ensemble," 2021 |EEE Jordan International Joint Conference on Electrical
Engineering and Information Technology (JEEIT), Amman, Jordan, 2021, pp.

272-277, doi: 10.1109/JEEIT53412.2021.9634095.
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o e Y] Bl (e (N Al el pamgs dpmill Jlail il
Sedl oyl ArabianGPT Caaaia a8y A alll A olaf ddage can Vs na
Laldl) aleall A Al il Gaiad 3 g s ¢ opall S5 & (AraNizer)
() oy s pamnililly e Lial) iy
Lapagl) clidedl) Ly Treebank Hla i) lsy sl Jea ciladd — ()
o) Al Jlae 2 L) Adglae (8 Laysme i Sy cdgsdl)
SIUD 5 CATIB Juc ki b 4yt daun g cilidss CamelParser2.0
ey A Ll e 1Sl VAA Akaaty caBigiall Soasill e i
Jsla 28590l (geas Julail ¢ CATIBaLEY Lay sy daaias ¢ auad
Jalad ey Les cApnill £ 158 2axie Lie e ISy iy fCamel Treebank
iali Laie yégPalmyra 3.0 Jsla GlaS M i sailly dpenall cililal

Al-Ghamdi, S., Al-Khalifa, H., & Al-Salman, A. (2023). Fine-:dWall duw Ae(1Y)
Tuning BERT-Based Pre-Trained Models for Arabic Dependency
a8 Parsing. Applied Sciences, 13(7), 4225. https://doi.org/10.3390/app13074225
400 el A aladianly A gl Jolail 483 3 goiaall Ay jall BERT gzaladl U jlda Lagi Sunll a4
GO 5 e yill gUadl Jie da jall cibaasll auaaty ¢ A8ds Jayin il jiad g ¢ 5 jand o gy B 5 clivua
Habash. 2022. Morphosyntactic <8aS ,khilnoue, Salam Khalifa, and Nizar
Tagging with Pre-trained Language Models for Arabic and its Dialects.
In Findings of the Association for Computational Linguistics: ACL 2022, pages

Jsla 2851708-1719, Dublin, Ireland. Association for Computational Linguistics.
iaal) aaill Ay jal) e il Gaval Ui da Jal) 3 ) sall 5 (3800 oyl cilalae ) CalsSind
s sl Juladll e yuall 5€ il ) 4l A jall A sl dadlaally Jaaia Caadl 5 cilaglll

)yl ) s g el Ay gaill sl

(62)see: Koubaa, A, Ammar, A, Ghouti, L, Najar, O, & Sibaee, S. (2024).
Arabiangpt: Native arabic gpt-based large language model. arXiv preprint
arXiv:2402. 15313. g sl med 3 5ArabianGPT &= AraNizer tokenizer =il Jiail
Az el Al oy 8 Aleall el s JiSil e ) S e Al

(63)Habash, N., AbuOdeh, M., Taji, D, Faraj, R, Gizuli, JE, & Kallas, O. (2022).
Camel Treebank: An Open Multi-genre Arabic Dependency Treebank. International
Conference on Language Resources and Evaluation.
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b alea o oKl ALE Alaal) o Uy dmpia all lidailly capuall Llaid) e
clasdll S LLMS (e Yoy daaca il cladatl) gl e 13850 danyall lasY)
(%) 2 aa) 4yl [ dysasl)

Gl G oo UadY ) sy apexil] A€ 5l Ul Jsa iy Sladl = (2)
Al iyl pUka¥) maan 53l A€l Ul Alasiulg g
Y1) e lhd¥l cldle zila sl dsa s Le sJUW s (Ao Lgie el
Gl Giny Les ¢ GEC (4 e siie de sanal Ll danjily (+UadY) e g8
Glaill 5T LLM () atiasal) pegpall (gpatll Jodatll ) 556 450, (sl
e GPT=4 ol 3 5alll Al i) aasid Le Lgias ™) L apasil
day Lase dgppall Linglsdysa o)laay andaill (38al) Japiall e 1S 50 ¢ 2l GEC
() 4l jlaally 45l i e

cinnl) sl oasbysally ool Jolaill cipaall alasiuly 3 sl ()
paxilly gl iy al) Cayall a2 3la CiliSin) ) cillila
Gldlal) pom gl Aslal) 3ylsall 3056 gy Lo JUil) Jiras e Lgia gsal

(64)AbuOdeh, M., Phan, L., Elshabrawy, A.F., & Habash, N. (2024). Palmyra 3.0: A
User-Friendly Cloud-Based Platform for Morphology and Dependency Syntax
Annotation. International Conference on Language Resources and Evaluation.

(65)Alrehili, A, & Alhothali, A. (2025). Towards the Development of Balanced
Synthetic Data for Correcting Grammatical Errors in Arabic: An Approach Based on
Error Tagging Model and Synthetic Data Generating Model. arXiv preprint
arXiv:2502.05312.

(66)Sang Kwon, Gagan Bhatia, EIl Moatez Billah Nagoudi, and Muhammad
Abdul-Mageed. 2023. Beyond English: Evaluating LLMs for Arabic Grammatical
Error Correction. In Proceedings of ArabicNLP 2023, pages 101-119, Singapore
(Hybrid). Association for Computational Linguistics.<li< sKwon, S. Y., Bhatia, G,
Nagoudi, E. M. B., & Abdul-Mageed, M. (2023). Beyond english: Evaluating
lIms for arabic grammatical error correction. arXiv preprint arXiv:2312.08400.
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Sl degane o ol DL ay e e L Lebas (Veingll 4sail
Galilly g paaal) i) Slagd Slegana gl (8 Apad) Clapail) (e dag e
I aastiy . Jadull ldle puagh pilide Cpagd 2ty (dylaally Lunalalls
) sasiad) el e S aeny Laiy ¢ (CRFS)4uh il 40 sdall Jsial
LAl ) e dSa lids pe dipee dyuae 805 3 CaaY)y LK)
Ao gane Plainl (8 sans a8 sl Wy CRF. z1ha) d6da as s ySiall;
L) il gene Jio bliiall = 3laill ayaat 8 el Al i) (e G gii
Baaxie gyl o Adle aui Ay A ke zilad Ig sk clad g dall QIS
e AAY.E ALE daane 480 ddina aalgd) dagll cildle o 3pdny culagl)
e llias 79008 5 790X a7l Aagd S il aa cilaglll pen
e by A sanad Yo /Yo /Y0 SLEaN) [ pglaill [ Uil apuds aladiily bl
Apall ¥yl 3 doa 5 s L Leial™ Aagd <52y oo
aleall alaiinly Gyl dilas Ayl = Matll CaliSind e 13850 dysalll Cila glaall
Ol Jolatl daglll aaay daglsd) sall Gladlall aay Jia A p )
(%) 2l
a8 asaa ) cluhall sda cadyla el o) 2 1SA 058 e ilad(a)
Capually ddaad) oLy ae Jaladll 5 dypad) 42l diianl) 4l gl o (558 oLl
Jaltt gaia e pgall Tl Lo rila) sda (e Len Aalall ci¥Yall

(67) bid. Habash. 2022. Morphosyntactic Tagging with Pre-trained Language
Models for Arabic and its Dialects.

(68)Darwish, K., Attia, M., Mubarak, H., Samih, Y., Abdelali, A, Marquez, L., ...
Kallmeyer, L. (2020). Effective multi-dialectal arabic POS tagging. Natural
Language Engineering, 26(6), 677-690. doi:10.1017/51351324920000078.

(69)Abdelali, A., Durrani, N., Dalvi, F., & Sajjad, H. (2022). Interpreting Arabic
Transformer Models. ArXiv, abs/2201.07434.
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ol 18AN sl Ulae Slas Ladie dpadaa) julaill xsChatGPT
Leglelss Jla ChatGPT ; Cloude (asiys ¢l S el Jidaill 8 lasay
Waliss dpaMllaiaVl ulailly Cojpaalls dumalal) aSIslly Appall dleall oLy ae
Jalxillg’rab  Jaiha au) 8 258 (380 L Leiay () Lala) DAl e 6 puall
slePerplexity ;Gemini 5 ChatGPT claf Mas cAidall dysaill ac sl a
LA awy @baas e 35Sl awe ddanilly (@lSHall) ol aladle d'rab
LLM o Galal dlpadil) ysail) dpagn il colidenll ) jite dygaill ac)sal
(™)
AraBERT z3gai o 4850l o2 6 Ly a¢isal) cladpall agan & 1o
LAY alen o8 Lo Y el o A Lpanll o) (e LIS o B
() 2aga 4@l il Juais ¢ (Question  Answering)alindy) e

(70)Aljanabi, Mohammad. (2024). Assessing the Arabic Parsing Capabilities of
ChatGPT and Cloude: An Expert-Based Comparative Study. Mesopotamian
Journal of Arabic Language Studies. 16-23.
10.58496/MJALS/2024/002.. https://doi.org/10.58496/MJALS/2024/002

(71)Siyam, Fera & Hidayat, Rahmat & Rochmat, Cecep & Maulaya, Rosendah
& Avilya, Annisa & Maulidi, Muhammad. (2024). Accuracy Analysis of Artificial
Intelligence in Arabic Language Translation and Grammatical Rule Mapping.
Jurnal Al Bayan: Jurnal Jurusan Pendidikan Bahasa Arab. 16. 558.
10.24042/albayan.v16i2.24588.

(72)see: Afnan H. Alshehri. AraQA-BERT: Towards an Arabic Question
Answering System using Pre-trained BERT Models. WSEAS Transactions on
Information Science and Applications. 2024; 21:361-373.
10.37394/23209.2024.21.34 z3laill alasiuly 4 jall 4l AuY) e ladl Ll a5 (52)

ool 43w BERT e (YAl agdll e 1S 0 AraBERT d3nall osuadll 43 jall 4310 (MSA Sl
NSy -t JSy Ay jall Al Vol sl Leal) 3okl 41l And  see:  Hussein
Mozannar, Elie Maamary, Karl El Hajal, and Hazem Hajj. 2019. Neural Arabic
Question Answering. In Proceedings of the Fourth Arabic Natural Language
Processing Workshop, pages 108-118, Florence, Italy. Association for
Computational Linguistics. paaiul gl BERT e (IYall agdll e 138 e Adloall Clisenll
i sale 33 g g Lo Ly S o A yally Ailaiall dy illl cilpanl) e o guiall Unbisa pawcaall 361 jill
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CITS (5 VAraGPT Jie ()aY) ciVsaall zila e Usgale g (3 IS
e Aa8s Ty cillaad leelind) die Lo ¥ cliad alai () LLaMA L
Grhiall o Al ) A8 agys (Llad) 3 L daiadie lily Gile sane
Leaed (N Aalall 33a Lae cdipall lilpudl 8 3050a0 80 Leidlad ()18 ¢(goa)

el AR ailiad pe Gl ST ool Biaaal 1 aledl) (e ol

cilily cle sanse (e 82liiuY ARCD sArabic-SQUAD Lails Alsubhi, K., Jamal, AT, &
Alhothali, AM. (2021). Pre-trained Transformer-Based Approach for Arabic
Question Answering: A Comparative Study. ArXiv, abs/2111.05671.5 EIKomy,
M., & Sarhan, A. M. (2022). TCE at Qur'an QA 2022: Arabic Language Question
Answering Over Holy Qur'an Using a Post-Processed Ensemble of BERT-based
Models. arXiv preprint arXiv:2206.01550. s dallae 638 e LY e 38 3
AVl ¢ 5l Gaeatd 23U dalladll e Al 3l LAY (3a 2 pRR: 56.67).

J. Aljebreen, A. Alhargan and S. Nagro, "Enhancing Zero-Shot Question (YY)
Answering in Arabic Language with Fine-Tuned AraGPT Model," 2025 8th
International Conference on Data Science and Machine Learning Applications
(CDMA), Riyadh, Saudi Arabia, 2025, pp. 48-53, doi:
AR Ay jall AL IVl il il (et 535 38510.1109/CDMA61895.2025.00014.

Ae ganally AraBERT Gk

Mellah, Y., Touahri, I, Kaddari, Z., Haja, Z., Berrich, J., & Bouchentouf, T. (V)
(2022). LARSA22 at Qur'an QA 2022: Text-to-Text Transformer for Finding
( Yol paill Jilat o mMT5 (e M3l 52 Answers to Questions from Qur’an. OSACT.
i alla) e Jsanll 2 jall Lal0 IV cilEMa) dndes ¥ slae a Sl STE) Gaill e 138

1l e da g i) 3y a1 ALY (e )53

A. Tamer, A. -A. Hassan, A. Ali, N. Salah and W. Medhat, "Fine Tuning of (v°)
large language Models for Arabic Language,” 2023 20th ACS/IEEE

International Conference on Computer Systems and Applications (AICCSA),
Giza, Egypt, 2023, pp. 1-4, doi: 10.1109/AICCSA59173.2023.10479346.
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g.alj}am‘i\
B2 ¥ A A aalaall o lid Al LIV (mmy muiag ) jsaall 138 aady
et el ) el a8 e lilaal) oS e sadiaall s e
@eaxall Saagll o) aagi e 585 el alaaad sl il 6 ol
Glangie Jda3 Laiy . geally IVl LM ac sl e 4yl (i (LMF)
an N Age (Baeal) Aleilly dgisumnll IS Jie yslaiall e lilaia) o 1S3
aladl W oniay oSl M hpaall HUYI agan 8 JleeY) ppsit €05 . 08
F M sl e ddaie de st
(lagia e (e dpad)ll Lupall aalaall oh) culsla dfing Gl 1 J oY) aeddl)
e o ol dalia AV dgsas Lanly ) o L) Adasly ¢ LAY 2% Le Lgia
Gaston caiaiy LMF (uld & il (gginal) aladiul pe Yally geaill
Gub e Jsla e Ala "™ L el asee e dhae A ciliGross
Jalall o5 IVl agy g cAyenil) e anll agaat s Jadin g dadl)l L0 4ngia
ASA) Ll ) il jdle IS8 Jslin ¥ OlS o)y aadl 13as . YA (goail
Aallas algal dnadyl) Appall aalaall o) (8 (eSS aianl o) V) e lihaY)

(76)Elleuch, I, Gargouri, B.,, & Ben Hamadou, A. (2021). Lexical data mining-
based approach for the self-enrichment of LMF standardized dictionaries:
Case of the syntactico-semantic knowledge. CONCURRENCY AND
COMPUTATION-PRACTICE & EXPERIENCE, 33(17). https://doi-
org.sdl.idm.oclc.org/10.1002/cpe.6312 Casuaiculal€lly Jladyl caiah gybai jla) o8 (ugin

ANy il oSl G A e S5 e cilanll b Lep Alaipall ualiall NN 5l e 5l
Aleall alall inall e Lele i S5 (42 Jpnial) cJelil) (i) "saill maall Jidad e Caiaill diny
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e sl Gl mhand e 58 e Leias () saasdl dpall saladl b
e Gehiy Aseasal leall Lehayys LME - (ualsd (8 ojell  aill (5iadl)
O sl & e Jed 3,4

ezl Saesll HURY ISO ules alasin) e @3Sy Jlae 1 SUN ol
aalaall gyppaill alaaia¥) U e Lo lghe zausill 4L 5 ansal) aydaii(LMF)
ClaliiaY dalall Clsaia) il iy Lo dangall LMF Zadet ga dnal
LMF-ISO 24613 _yles Gib L Leias (") ADIQTQ. ol e adsiodl)
snd ey At L ya Ualeil lacaie Ly jal) aalead) el Jlad) anne e

(77)Elleuch, L, Gargouri, B., & Hamadou, A.B. (2015). Self Syntactico-Semantic
Enrichment of LMF Normalized Dictionaries. Pacific Asia Conference on
Language, Information and Computation.

Gargouri, B., Elleuch, I, & Hamadou, A.B. (2014). Towards automatic (YA)
enrichment of standardized electronic  dictionaries by semantic
dag e gy ja3 ) 3 88 S ) g IV Bardl 532348 )4l 028 classes. ROCLING/IJCLCLP.

YA el Y e Ley anrall gdat e w38 1) e lidaial) (1S

Elleuch, I, Gargouri, B., & Hamadou, A.B. (2015). Using the Textual Content(Y%)
of the LMF-Normalized Dictionaries for Identifying and Linking the Syntactic
Behaviors to the Meanings. Recent Advances in Natural Language Processing.
Gl 580l gl o elilaia) oA e i Gpaail (e Yoy o galll Jilail e <3S 535 ) 50l sda

A ) A )

e bl g olall by 3N Baccar Ben Amar, F, Khemakhem, A. Gargouri, (A+)
" (Select).B., Haddar, K. and Ben Hamadou, A. (2008). LMF Standardized asasa3"
Model for the Editorial Electronic Dictionaries of Arabic. In Proceedings of the
[ Workshop on Natural Language Processing and Cognitive 55th Internationa
Science (ICEIS 2008) - NLPCS; ISBN 978-989-8111-45-6, SciTePress, pages 64-

¢Aal i el (ISA S35 148 ) o o a2 5573, DOL: 10.5220/0001737800640073
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g guall cilalis il el ameall  SLERD Al gil) Alee Cilaf s Gl il
ol gy dall Caslall e 5ol ) Adslae el amnall o L) Aadail e
panall o AR (pe () para ppsdali Ciiay Le Lgiad cdne) Al Cllealls
Yy oasds8)sall Jlaill s Yslas ¢ Sadaill Ylae Ao saall 45l s Jagusl
Lo Lty ¢ Grase jia mant (50 (e anill e gugl) ardiisall dgals e e
OLS s ¢aazall SUHI 0l ddee # 5] "oasd)sall S dag "4 ka0 il
) RIADI s g5 560 (s ein 138

e paiall Jeliig Zalll alad 3u%n e <3S sl cuilSs canlll adl) Laf
Lo site aaid ¢culalll 3aratie Ciljgay Apenme lsaly oliniliud 1,815 48l

KHEMAKHEM, A., GARGOUR]I, B., BEN HAMADOU, A, & FRANCOPOULO, (AY)
G. (2016). ISO standard modeling of a large Arabic dictionary. Natural
&%, Language Engineering, 22(6), 849-879. doi:10.1017/S1351324915000224
LSO e 2l el ill avaa €3 ) 5 LSy o jall el asmall (st e 3 530

Aesiiall g3l i elihaay)

Grabay 32k 28 Elleuch, L, Gargouri, B., & Ben Hamadou, A. (2021) Gl aa jall(AY)
ennall (et Calaal e (il Ly ¢ pnd) pnaall (5 sine (] e lilaaY o1SA) Gl

O. Al Dakkak and A. Zein, "Towards Arabic Electronic Dictionary,” 2008 3rd (AY)
International Conference on Information and Communication Technologies:
From Theory to Applications, Damascus, Syria, 2008, pp. 1-6, doi:
e L (380 g g A jal) ARl Aasaal) ciliaasl) Gasll mlle 285 10.1109/ICTTA.2008.4530327.

el S Gl e jalall 58 il ) i 43S canaal) (ppuind

Haddad, A., Zrigui, M., & Ahmed, M.B. (2005). Un systéme de génération (Af)
43,4l automatique de dictionnaires linguistiques de I'arabe. JEPTALNRECITAL.
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Gaston Gross Nall Capsill (3yh axiind Lgias ") LMF.J 52554l
™) aaaddl e ) WS Gee dilay
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dal (e oo lliall o 1SA mand Basane clan cilay Lyjis (Y YY) ale A
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2SN ol () LSy el o 3Y 1y Aalll clylail) e 5o dins
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O. Al Dakkak and A. Zein, "Towards Arabic Electronic &l aa li(A0)
Dictionary," 2008

KHEMAKHEM, A. GARGOURIL B. BEN HAMADOU, A, & &ilull aa (A7)
FRANCOPOQOULO, G. (2016).

Gargouri, B., Elleuch, L, & Hamadou, A.B. (2014). &l g ali(AY)
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*%) (K Dictionaries i< %) "Lexicala’ ¢ e :Y-)
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Lod duadiyl) ayjliiall A¥icia Lgia Limey Liald) Chaia) 28y aaie <V lae yue
e

(15 IMSA 5 4y pemnall dgyjall oy lalll N dangl anna 15555 1) =Y

e 09 _ﬁhu,d\} Gl yaall o day 35 Ll 3aaatie dedn Ly 3acld G@w)j\ éj}d} \;ié.}(/\/\)
/https://babelnet.org «u @l aas Jde Jia) o snle¥Y

/https://lexicala.com

(90)Diab, M.T., Al-Badrashiny, M., Aminian, M., Attia, M.A., Elfardy, H., Habash,
N., Hawwari, A., Salloum, W., Dasigi, P, & Eskander, R. (2014). Tharwa: A Large
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() 2,00 el (590 75 gn cApiadandill dppjall Aall oo 15380 1 Y=Y
() MSA g alasialy 402l o LawU SN ad gl gl pmad) :Y—Y
P Al U (e cenme Ging iaa s il Laslsha) g pha 16-Y
(Omasads A00) V00 (o Aipma AulS il il fie danfi g lajin) aalll oy
Apall Al 0l o 2 Bl o adisall i 385 Dl 2aiag Luje Lenes
Sl il & Jlaxinsd 8 5palae Jouadl 45 8 et Jumil) Y4 YA Aol
() Loy Agppall all) il S35 Gl f e Laia)
() (ks s )00 dasls) "Arabic WordNet' g5 i :0-Y
P Lo Baaly A8 L) bl ) pdailly 2 quad
cosrlll Laaall 450 ) et cilagdl aalae dgppal) apliiall e iy -
Lagale JS8y ddinty ¢ oo lilaa) ¢ KA Cilimgie (ho A4S 32l pins Y LS,
e gaaall Gy gsll gl e

Scale Dialectal Arabic - Standard Arabic - English Lexicon. International
Conference on Language Resources and Evaluation.

I(91)Dibas, S., Khairallah, C., Habash, N., Sadi, O. F, Sairafy, T, Sarabta, K, &
Ardah, A. (2022). Maknuune: A large open palestinian arabic lexicon. arXiv
preprint arXiv:2210.12985.

(92)Ahmed Hamdi, Ndria Gala, and Alexis Nasr. 2014. Automatically building a
Tunisian Lexicon for Deverbal Nouns. In Proceedings of the First Workshop on

Applying NLP Tools to Similar Languages, Varieties and Dialects, pages 95-102,
Dublin, Ireland. Association for Computational Linguistics and Dublin City
University

(93)https://2u.pw/riUTf

¢ a3y WordNet (= Led i pe Ledlle 5 Lgailaa s la jball o oy j54 je Gy acli (4€)
& s miall adiing 5 A yall Aall 5 41 (el a5 4031 e 5l 8 aadiiasi g ¢ Y el ooy
o g p S Ay el a0 55 A8 oy ] Ay s ) Lgim 5o s il Asanall Lilall Lo 5l 5hai¥)

https://2u.pw/Taynplistu s gadl
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(95)Including, for example, Kungurtsey, O. B., Mileiko, L. I., & Novikova, N. O.
(2024). TECHNOLOGY FOR AUTOMATED CONSTRUCTION OF DOMAIN
DICTIONARIES WITH SPECIAL PROCESSING OF SHORT DOCUMENTS. Radio
Electronics, Computer Science, Control, (4), 148. https://doi.org/10.15588/1607-
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. 23 Bae (w lady cemlie
S e aaing e gl £ 0 pensil e s ) Cansall 13 4ny
clalall clallaiad owlid) gsind) dallae Giyay ¢ (Al) e libia) (1S3
Gligaall Jalas e ~yidall #3gaill <555 (Cognitive Linguistics). 45131
dalladl cilusiy (Deep Learning) (aeadl alaill chlia)lsa pladinly dpail)
Gliu) o jol8 Saliy asma o Lii) Gngy ¢ (NLP)aaudall 48 4.1
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t V) il e dmgiall calylaY)
adpls o o2ty Laalll o) ey YV el e i o) ¥ LYY L)
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3274-2023-4-14 i3s3 Sampritha H. Manjunath and John P. McCrae. Encoder-
Attention-Based Automatic Term Recognition (EA-ATR). In 3rd Conference on

Language, Data and Knowledge (LDK 2021). Open Access Series in Informatics
(OASIcs), Volume 93, pp. 23:1-23:13, Schloss Dagstuhl — Leibniz-Zentrum fir
Informatik (2021) https://doi.org/10.4230/0OASIcs.LDK.2021.23 Laiy Nazar, R,
& Acosta, N. (2023). Termout: a tool for the semi-automatic creation of term
databases. CONTENTS. Kungurtsev, O., Zinovatnaya, S., Potochniak, I, €lis
Kutasevych, M. (2018). Development of information technology of term
extraction from documents in natural language. Eastern-European Journal of
Enterprise Technologies, 6(2 (96), 44-51. https://doi.org/10.15587/1729-
4061.2018.147978Y + Y £) sl alall de 5 ¢l gy (uena csldy ¢ JalS Bilod) an all
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Artificial Intelligence and Cognitive Integration
Modeling Conceptual Content in Arabic Digital Lexicons:
Between the Horizons of Development and the Challenges of
Conceptual Delimitation
Abstract

The paper presents a theoretical analysis of the process of
modeling conceptual content in Arabic digital lexicons, focusing
on the role of artificial intelligence and mechanisms of cognitive
integration. It explores how contemporary technologies—
particularly Al—can contribute to developing the structure of
lexical entries, improving retrieval methods, and enhancing the
accuracy of definitions and their contextualization. Through a
critical examination of a sample of relevant studies, the research
reveals existing gaps in representing conceptual content and
proposes methodological frameworks for more effective
development. Furthermore, the study envisions the horizons of
building smarter and semantically aware Arabic digital lexicons
capable of meeting user needs in rapidly evolving digital
environments. The research adopts a descriptive-analytical
approach, aiming to contribute to advancing the digital
lexicographic industry within the context of cognitive integration
and technological progress."

Keywords: Artificial Intelligence, Arabic Digital Lexicons,
Linguistic Challenges, Technological Opportunities, Conceptual
Content Modeling, Cognitive Integration.
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