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The Arabic Language

e Classical Arabic

o Quranic Arabic
o Historical texts

* Modern Standard Arabic

o Official language

o Language of news & media
o Standard writing & grammar
o The National Language

* Dialectal Arabic

o Predominantly spoken

o No official standardization

o The Mother Tongue

o Increasing use on social media
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The Main Challenges for net JI L

Arabic Language AV dolaol)
Processing A g2l dal
* Orthographic ambiguity MYl plg)l e
* Morphological richness Sl ) e
* Dialectal variation O loegll Duas
e Orthographic inconsistency LMY clasY| o

* Resource poverty (data & tools) O19aVlg bll 3yl go 458 @
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Arabic Script Sl Jasdl
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* Written right-to-left Dbl Ul crtedl 10 9380 @

* Letters have contextual variants Ll Bpasie WEAT Logy> o

* Used to write many languages LI e dodadl LHUST pudseing
besides Arabic: Persian, Kurdish, oy 1yl LSl )
Urdu, Pashto, etc. B ¢ grisldly oyl d5,Slg
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Orthographic Ambiguity 3! plgyl

* Arabic script uses optional plsi (3 ya)l Lozl Do)l e
diacritical marks Sy S
o 1.5% of newspaper words have casuall jogad Sl e /)0 o
some diacritical marks JSad wldle e g3

o Standard Arabic has 6.8 VA (Zuadll do )l Ol o
diacritizations and 2.7 lemmas dunzean J31de YoV g CodLSLas
per word Jawgialb
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Morphological Richness

Sl o3

e Arabic has a very rich A (a8 Qe plas duyadl dal) o

inflectional system

o For example, Arabic verbs
have 5,400 inflected forms

o Whereas English verbs have 6
and Chinese verbs have 1!
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Dialectal Variation

* Coarse Classification
o Gulf Arabic
o Levantine Arabic
o Egyptian Arabic
o Maghrebi Arabic

 Classification Problems

o Countries with multiple varieties
o Sub-dialectal varieties:
e.g., Urban, Rural, and Bedouin

 Diglossia and Multilinguality
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Phonological Variation 4 gaadl OMIS-Y!

* First noticed differences U980 LasMi & guall colddusyl o
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Morphological Variation A sall HOHSY

* Compared to Standard Arabic, nre O ¢ suadll 8 ay dylia e

dialectal morphology can be FST L9 Jawl Bl colsegll
simpler or more complex BV P&
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Morphological Variation

* Dialects vary systematically

among themselves
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Past (oolJ! Future Jsdiuwo)!
Standard [kataba/ [sajaktubu/
Levantine [katab/ [hajiktob/
Egyptian [katab/ /hajiktib/
Moroccan [kteb/ [sajekteb/




Lexical Variation

dbleb

/barraad/ /barraad/

You say to-MAY-to,
| say to-MAH-to!




Common Spelling Errors dusMadl cUasNI B .

and Inconsistency Yl Qylailly

* Unedited standard Arabic text on 4538l 8,50 psdl lidall (§ Uasel dusd o
news commentaries has an error Blge pam Olxaw Je (suadll duyall
rate of ~30% (QALB project) («ddn 9 m0) ZY - Ul Juas HLsYI

Translate Tweet




Common Spelling Errors

and Inconsistency

e But in the dialects, there is no

official orthography! So, there are
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many free forms including Arabizi.
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We found 27 spellings online of
the Egyptian Arabic word

olgsde b
/mabi?ulhaf/
“he does not say it”

(Habash et al., 2018)
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Arabic Orthography
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Arabic Transliteration | Frequency

Sl s | mbyqulhAs ~ 26,000
FWeiy L | mA byqulhAs ~ 13,000
(s ¢ il | mAbglhAS, mbquwlhAs, < 10,000
(Al b« pldaw | mbglhAs, mA bglhAs,
FWsiole | mAbyqulhAs
(Al b ildemle | mAbqwlhAS, mA bqwlhAs, | < 1,000

Skl

mbyqlhAS, mA byqlhAs
mAbyqlhAs

PSRN
AWl sty L

mbglhAS, mAbyjwlhAS, < 100
mA byjgwlhAs, mAbywlhAs

(AlWyws A5 L
(AR S5
G5

Arabizi variants: mabi2ulhash, mabiqulhash, mabi’ulhash,...

mA bywlhAs, mAbjIhAS, <10
mbygwlhAS, mA byjlhAs,
mAbjwlhAS, mA bjlhAS,
mA bwlhAs, mbjwlhAg,
mbywlhAS, mAbwIhAS,
mbilhAs

e Oling da



The Main Challenges for net JI L

Arabic Language AV dolaol)
Processing A g2l dal
* Orthographic ambiguity MYl plg)l e
* Morphological richness Sl ) e
* Dialectal variation O loegll Duas
e Orthographic inconsistency LMY clasY| o

* Resource poverty (data & tools) l9a¥lg ULl 3ylge 488
* Limited research d9deall (plall i e



Roadmap @yl dboyls-

* CAMel Lab Solutions: t ol S (0 Jgho>

CAMel Tools JolS lg



Faculty Current Students

wrbgalesljgagridcnls
NYU |ABU DHABI

Computational
Approaches to
Modeling Language
Lab

Researchers
Research
Teaching
Publications
Resources
News

Work With Us

www.camel-lab.com

Jols yylg_o

19 Years News Events Quick Links e @ AllNYU Q
Academics  Admissions Campus Life  About
Home / Research / Centers, Labs and Projects / C ational Appr hes to Modeling Language Lab

Computational Approaches to
Modeling Language Lab

The Computational Approaches to Modeling Language (CAMelL)
Lab is a research lab at New York University Abu Dhabi established
in September 2014. CAMelL's mission is research and education in
artificial intelligence, specifically focusing on natural language
processing, computational linguistics, and data science. The main
lab research areas are Arabic natural language processing, machine
translation, text analytics and dialogue systems.
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CAMelL Lab

Featured Projects
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TOIA

TOIA (time-offset
interaction application) is a
bilingual (Arabic-English)
conversational agent,
similar to a chat bot, except
that the avatar is based on
pre-recorded videos of an
actual human being.

CAMeL Resources

JolLsS Olgai
CAMel Tools

“Jao >
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MADAR Gumar

Parallel Dialectal Corpus
and Lexicon for 25+ cities

MADAMIRA

A browsable 100-million Arabic Artificial Intelligence
word data set of Gulf

Arabic


http://www.camel-lab.com/

Jol5 Hjlg—o
CAMel Resources

Corpora

[ + ] Expand all

+ ANERcorp - CAMeL Lab Train/Test Splits
+ Arab-Acquis: A parallel corpus of Arabic with all the languages of the European Parliament
+ The Arabic Parallel Gender Corpus
+ Gumar: The Gulf Arabic Corpus
=+ Margarita Dialogue Corpus
+ Multi-Arabic Dialect Corpus (MADAR Corpus)
+ NYUAD Universal Dependency of Arabic (NUDAR) Treebank
+ Palm Treebank: A Multi-genre Arabic Dependency Treebank
+ Qatar Arabic Language Bank (QALB Corpus)
Lexicons

[ + ] Expand all

+

+

Arabic Multidialectal Word Embeddings
ArabScribe
Multi-Arabic Dialect Lexicon (MADAR Lexicon)

SAMER Readability Lexicon

Tools

[ +]Expand all
+ ADIDA: Arabic Dialect Identification
+ BOTTA: An Arabic Dialect Chatbot
+ CALIMA-STAR
+ CAMelParser
+ DALILA: The Dialectal Arabic Linguistic Learning Assistant
=+ Gulf Arabic Morphological Analyzer
+ MADAMIRA: Morphological Analyzer and Disambiguator for Arabic
+ MADARI: Web-base Morphological Annotation Tool
+ Palmyra
+ SIMMR

+ YAMAMA: Arabic Morphological Analyzer and Disambiguator

Guidelines

[+ 1 Expand all

+ CAMel Arabic Phonetic Inventory (CAPHI)
+ CAMel Part-of-speech tagset and guidelines (CAMEL POS)

+ CODA: Conventional Orthography for Dialectal Arabic
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The Camel Tools Team ol ilgal (3ay8

Juss Aol bsaly ol THE I Loy 595 s
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.
>
ol /5

o~ Pl
sl Lan Syl 9= QLY Jiad Oledy] HIBLuS! Sl
Baghar A|ha.fni Go Inoue Fadhl Eryani Alex Erdmann Nizar Habash
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« An Open-source Python Janll do>gide gl ds gozen o
Toolkit for Arabic Natural duo yal! dalll dxland O gl dady
Language Processing

* Arabic Specific doyall Al Je nSHl o
* Flexibility in use and reuse  pluswiwdl dolelg pldsuiwl dig yo o
* Modularity paxd| g dldiue Old>g
* High Performance 5390l Jle sladl o

* Ease of use for beginner OBl plisewl dgguw
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Comparison with other toolkits 51 8}y ae &3)ldell

Stanford

CAMel Tools MADAMIRA CoreNLP Farasa

Arabic Arabic Multilingual  Arabic
Target Language doyalb ols Aol pls Cldllsdaie  doyall jols doj=dll £45

Java/Python
Programming Language Python 0l Java Ll> Ogb/Bl>  Java Bl> Ao I dsJ
CLI v v v v SoloY slaes dglg
AP v v v v O laadall Aoy dgl
Exposed Pre-processing v o smail) Al dolaoll
Morphological Modeling v v i )] Ao
Disambiguation v v v v oLyl >
POS Tagging v v v v OIS osd oan g3
Diacritization v v v PREAI
Tokenization v v v v sl
Lemmatization v v v sl J5ell
Named Entity Recognition v v v v Blowuall BLSII e 3,
Sentiment Analysis v el Julos
Dialect ID v doegll s
* Other new toolkits include Adwat (Zerrouki, 2020) (Y-Y- c39)) w19ty dey cdipdsdl 5,3 eillon e o

and ASAD (Mubarak et al., 2020) (Y-Y+ 09,519 2hyle) «awln dojyg
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https://github.com/CAMel-Lab/camel_tools

& CAMelL-Lab /camel_tools

& Unwatch ~ 15

<> Code (!) Issues 2 11 Pull requests (*) Actions ["] Projects [0 wiki () Security
¥ master ~ ¥ 8 branches © 11tags Go to file Add file ~

# Unstar 113

0 owo Merge pull request #35 from slkh/docs

A rENrEErErEErEErEErEN BN BN |

.github/ISSUE_TEMPLATE

camel_tools

docs

tests

.gitignore
.readthedocs.yml
CONTRIBUTING.rst
LICENSE
MANIFEST.in
README.rst
camel_tools_logo.png

setup.py

tox.ini

Delete usage-and-support.md
Bumped version to 1.1.0.
Added an example to dediac.

Updated copyright date.

Finished CALIMA Star CLI plus extra documentation a...

Fixed issues with Read the Docs builds.
Updated python version support mentions.
Updated copyright date.

Remove Calima Star database from repo.
Updated installation instructions.

Updated CAMeL Tools Logo.

Implemented camel_data CLI utility.

Updated python version support mentions.

524fd52 on Dec 16, 2020 O 315 commits

5 months ago
2 months ago
2 months ago
5 months ago

2 years ago
6 months ago
5 months ago
5 months ago
5 months ago
2 months ago
6 months ago
2 months ago

5 months ago

Y Fork 27

[~ Insights

About

A suite of Arabic natural
language processing tools
developed by the CAMeL Lab
at New York University Abu
Dhabi.

nip sentiment-analysis
named-entity-recognition
nip-apis arabic nip-library
morphological-analysis

dialect-identification

J Readme

5[ MIT License

Releases 11

) camel-tools v1.1.0

on Nov 30, 2020

+ 10 releases


https://github.com/CAMeL-Lab/camel_tools

https://camel-tools.readthedocs.io

A camel_tools

Overview

Getting Started
Command-line Tools
Python API Reference
Reference

License

Private repos and priority support. Try
Read the Docs for Business Today!

Sponsored - Ads served ethi

& Read the Docs

Docs » CAMel Tools Documentation © Edit on GitHub

CAMel Tools Documentation

JoL5 clgal
CAMel Tools

Contents:

e Overview
o About
o License
o Getting Started
o Installation
o Datasets
o Next Steps
e Command-line Tools
o camel_transliterate
o camel_arclean
o camel_word_tokenize
o camel_dediac
o camel_diac
o camel_morphology
e Python API Reference

26


https://camel-tools.readthedocs.io/

https://bit.ly/3a40g30

& CAMel _Tools_Guided_Tour.ipynb ¢
File Edit View Insert Runtime Tools Help Lastsavedat7:59 PM

CO B comment &% Share ¢ a

+ Code + Text Connect ~ * Editi A

‘= Table of contents X X # Editing
Q Introduction

Arabic NLP Refresher IntrOd uction
<>

Installati d Set . . . . o .

nelalationandelip This notebook provides a quick overview of the functionalities provided by CAMeL Tools.
gy  Preprocessing While it doesn't cover every component in detail, it does provide a starting point for learning

Simple Transliteration
Unicode Normalization
Orthographic Normalization
Dediacritization

Word Tokenization

CAMel Tools and navigating its APIs. For more detailed information please refer to the
CAMel Tools documentation.

Arabic NLP Refresher

Morphology Before diving into CAMeL Tools, we recommend a quick refresher on Arabic NLP and the
Analysis challenges it presents. This webinar presented by Dr. Nizar Habash provides a short
Generation introcuction on Arabic NLP as well as short examples of how CAMeL Tools can be used to
Reinflection solve various problems. A simalar presentation of this webinar in Arabic is also available

Disambiguation
Tagging
Tokenization

Dialect Identification
Sentiment Analysis

Named Entitiy Recognition

Section

here.

Note: The examples in this talk may not be compatible with current or newer versions of
CAMel Tools.

Installation and Setup

The following steps are needed if you want to run the examples in this notebook on Google
Colaboratory. If you want to run this notebook on your own machine, please follow the
installation instructions instead.

First, we install the CAMeL Tools Python package.

[ ] %pip install camel-tools
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