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Introduction
ÅArabic is a Semitic language 
ÅForms of Arabic
ðClassical Arabic (CA)
ÅClassical Historical texts
ÅLiturgical texts

ðModern Standard Arabic (MSA)
ÅNews media & formal speeches and settings
ÅOnly written standard

ðDialectal Arabic (DA)
ÅPredominantly spoken vernaculars
ÅNo written standards

ÅDialect vs. Language
ðLinguistics vs. Politics 
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Introduction

Å~300 M people worldwide speak Arabic

ÅArabic is the/ an official language of 23 
countries

ÅNo native speakers of CA nor MSA

ÅIn the Arabic speaking world, MSA and 
CA are the only Arabic taught in schools 
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Introduction
ÅArabic Diglossia
ðDiglossia is where two forms of the 

language exist side by side
ðMSA is the formal public language
ÅPerceived as òlanguage of the mindó

ðDialectal Arabic is the informal private 
language 
ÅPerceived as òlanguage of the heartó

ÅGeneral Arab perception: dialects are a 
deteriorated form of Classical Arabic
ÅContinuum of dialects
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Arabic Dialects
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didnôtbuy        Nizar   table             new

lam jaǊtari nizǕr Şawilatan Ȁadǭdatan

Nizar  not -bought -not table     new

 ϼϜϿжϝвϜϽϧІЄ ϢϹтϹϮ ϢϿуϠϽВnizƅr maǊtarƅǊŤarabƋza gidƝda

 ϼϜϿжϝвϜϽІЄ ϢϹтϹϮ ϢϹувnizar maǊrƅǊ mida       ȀdƝda

 ϼϜϿжϝвϜϽϧІЄ ϢϹтϹϮ ϣЮмϝВnizƅr maǊtarƅǊŤawile      ȀdƝde
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Social Continuum

ÅFactors affecting dialect
ðLifestyle
ÅBedouin, urban, rural

ðEducation & Social Class

ðReligion
ÅMuslim, Christian, Jewish, Druze, etc.

ðGender
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Social Continuum

ÅBadawiõs levels
ðTraditional Arabic

ðModern Arabic

ðEducated Colloquial

ðLiterate Colloquial

ðIlliterate Colloquial

ÅPolyglossia
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Why Study Arabic Dialects?

ÅAlmost no native speakers of Arabic sustain 
continuous spontaneous production of MSA
ÅUbiquity of Dialect
ðDialects are the primary form of Arabic used in all 

unscripted spoken genres: conversational, talk shows, 
interviews, etc.
ðDialects are increasingly in use in new written media 

(newsgroups, weblogs, etc.)
ðDialects have a direct impact on MSA phonology, 

syntax, semantics and pragmatics
ðDialects lexically permeate MSA speech and text

ÅSubstantial Dialect -MSA differences impede 
direct application of MSA NLP tools
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Syntax Morphology Lexicon Phonology

MSA -Dialect ++ +++ ++++ ++++
Inter -Dialect + +++ ++++ ++++
Intra -Dialect 0 0 + +

Why Study Arabic Dialects?

ÅDegrees of linguistic distance

ÅLack of standards for the dialects

ÅLack of written resources
12

A Note on Romanization

ÅPhonological Transcription
ðIPA

ÅTransliteration
ðStrict (one -to -one)
ÅBuckwalter Encoding

ðLoose
ÅMany spelling variants

ðQadafi, kadaphi, kaddafy, etc.

ÅThis tutorialõs examples are in
ðArabic script аыЂ

ðTranscription (IPA)               /salƅm/
ðTransliteration (Buckwalter)   slAm
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Arabic Script

ÅAn alphabet 

ÅWritten right-to-left

ÅLetter have allographic variants

ÅOptional diacritics

ÅCommon ligatures

ÅUsed to write many languages in addition to Arabic:

Persian, Kurdish, Urdu, Pashto, etc.
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Arabic Script

Alphabet

Åletter forms

Åletter marks
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Arabic Script

Ϟ
/b/

Alphabet

Åletters (form+mark)

ÅDistinctive

ÅNon-distinctive

Ϥ
/t/

Ϩ
/ɗ/

Ѐ
/s/

Є
/Ǌ/

/Ǜ/ 
glottal stop aka hamza

Ϝϒϖϐϔ̭Ϙ
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Arabic Script

Nunation

Ϟ̯
/ ban/

Ϟ̰
/ bun/

Ϟ̱
/ bin/

Diacritics

ÅZero-width characters

ÅUsed for short vowels

ϟ ϧ̲ Ъ̲/katab/ to write

ÅNunation is used for 

nominal indefinite

marker in MSA 

 Ϟ̰ϝ ϧ̲ Ъ̴/kitƃbun/ a book

Vowel

Ϟ̲
/ ba/

Ϟ̳
/ bu/

Ϟ̴
/ bi/

18

Arabic Script

Double 
Consonant

Ϟ̵
/ bb/

ΗϞΕϞ Ϟ͐
/bbu/ /bbin/ /bban/

Diacritics

ÅNo-vowel marker (sukun)

ϟ ϧ̲ Ы̶ в̲/maktab/ office

ÅDouble consonant marker

(shadda)

ϟΖϧ Ъ̲/kattab/ to dictate

ÅCombinable

No Vowel

Ϟ̶
/ b/
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Arabic Script

 Ϟ Ͻ̲ К̲ =ϞϽК ăϞ  ̲ϼ  ̲И

Putting it together

Simple combination

Ligatures

 Ϟ Ͻ̶ О̲ =ϞϽО ăϞ  ̶ϼ  ̲МWest /ǈarb/

Arab /ǜarab/

 ϝЯЂ а ăа Ϝ Ь ЀPeace /salƃm/ñаыЂ
20

Western Arabic
Tunisia, Morocco, etc.

0 1 2 3 4 5 6 7 8 9

Indo - Arabic
Middle East

̷̸̹̺̻̼̽̾̿̀

Eastern IndoArabic 
Iran, Pakistan, etc.

̷̸̹̺͈͉͊̾̿̀

Arabic Script

ñArabicòNumerals
Decimal system

Numbers written left-to-right in right-to-left text 

 

Algeria achieved its independence in 1962 after 132 years of French occupation.

Three systems of enumeration symbols that vary by region
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Phonology and Spelling

ÅPhonological profile of Standard Arabic
ð28 Consonants

ð3 short vowels, 3 long vowels, 2 diphthongs 

ÅArabic spelling is mostly phonemic é
ðLetter -sound correspondence

Ǖɘt bɨɗxǩŭdz rsǊək Ʌq flm

ϤϨ ϜϞϬϰϴϸϺϼϾЀЄЈЌАДИМРФШЬадимр о ϒ̭ϐϖϔϘϢ

h nwj Ȋǭ ŭӤ
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Phonology and Spelling

ÅArabic spelling is mostly phonemic é
Except for
ÅMedial short vowels can only appear as 

diacritics
ÅDiacritics are optional in most written text
ðExcept in holy scripture
ðPresent diacritics mark syntactic/semantic 

distinctions 
Å ϟϧЪ/ katab/ to write ϟϧ Ъ̳/ kutib/ to be written

Åϟ ϲ̳ /ƙubb/ loveϟ ϲ̲/ ƙabb/ seed

ÅDual use of Ϝ, м, рas consonant and long vowel
ðϜ(/ô/,/ƅ/) м(/w/,/ƺ/) р(/ j/,/Ɲ/)
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Phonology and Spelling

ÅArabic spelling is mostly phonemic é

Except for (continued)

ÅMorphophonemic characters

ðFeminine marker Ϣ(ta marbuta )

ÅϽуϡЪ/ kabƝr/(big ǁ)  ϽуϡЪϢ /kabƝra/ ( big ǀ) 

ðDerivation marker

Å/ǜasӤa/ (to disobey ЋКп )  (a stick ЋКϝ )

ÅHamza variants (6 characters for one phoneme!)

ð(Ϙϔϖϐϒ ̭) ϝлϠ̭ϝлϠ иϔϝлϠ иϚ й / bahaõ/ + 3MascSing (his glory)
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Phonology and Spelling

ÅArabic spelling can be ambiguous 
ðoptional diacritics and dual use of letter

ÅBut how ambiguous? Really?
ÅClassic example

ths s wht n rbc txt lks lk wth n vwls
this is what an Arabic text looks like with no vowels

Å Not exactly true
ð Long vowels are always written

ð Initial vowels are represented by an Ϝôalefõ
ð Some final short vowels are represented

ths is wht an Arbc txt lks lik wth no vwls

Will revisit ambiguity in more detail again under morphology discussion
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Morphology

ÅType
ðConcatenative: prefix, suffix, circumfix
ðTemplatic: root+pattern

ÅFunction 
ðDerivational
ÅCreating new words
ÅMostly templatic

ðInflectional
ÅModifying features of words 
ðTense, number, person, mood, aspect

ÅMostly concatenative
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Derivational Morphology

ÅTemplatic Morphology

вϧЫнϞ

b

?м а̲??

kt

ЪϝϟϦ

?Ϝ̴??

maktȊb

written

kǕtib

writerLexeme.Meaning = 

(Root.Meaning+Pattern.Meaning)*Idiosyncrasy.Random

Ϟ ШϤ

maȊ Ǖi

ÅRoot

ÅPattern

ÅLexeme
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Derivational Morphology
Root Meaning

Å Ш Ϥ Ϟ KTB = notion of òwritingó

 ϟϧЪ
/katab/
write

ϟϦϝЪ
/kƃtib/
writer

ϞнϧЫв
/maktƸb/

letter

ϞϝϧЪ
/kitƃb/
book

ϣϡϧЫв
/maktaba/

library
ϟϧЫв

/maktab/
office

ϞнϧЫв
/maktƸb/
written
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Root Polysemy
LHM-1 бϳЮ LHM-2 бϳЮ LHM-3 бϳЮ

òmeató
бϳЮ/laƙm/

Meat

ϳЮϝа /laƙƙƅm/

Butcher

òbattleó
вгϳЯϣ /malƙama/
Fierce battle

Massacre

Epic

òsolderingó
 бϳЮ/laƙam/

Weld, solder, 
stick, cling 
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Derivational Morphology
Pattern Meaning

Pattern Pattern Meaning Example Gloss

I 1a2a3 Basic sense of root ktb Ą katab write

II 1a22a3 Intensification, causation ktb Ą kattab dictate

III 1aA2a3 Interaction with others ktb Ą kaAtab correspond with

IV Aa12a3 Causation jls Ą Ajlas seat

V ta1a22a3 Reflexive of Pattern II Elm  Ą taEal~am learn

VI ta1aA2a3 Reflexive of Pattern III ktb  Ą takaAtab correspond

VII Ain1a2a3 Passive of Pattern I ktb  Ą Ainkatab subscribe/enroll

VIII Ai1ta2a3 Acquiescence, exaggeration ktb Ą Aiktatab register

IX Ai12a33 Transformation Hmr  Ą AiHmarr Turn red/blush

X Aista12a3 Requirement ktb  Ą Aistaktab ask/make_write 

ÅVerb Pattern Meaning is hard to define systematically
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Inflectional Morphology
ÅDerivational Morphology
ðLexeme åRoot + Pattern

ÅInflectional Morphology
ðWord  = Lexeme + Features

ÅFeatures
ðPart -of -speech
ÅTraditional : Noun, Verb, Particle
ÅComputational: N, PN, V, Adj, Adv, P, Pron, Num, Conj, 

Det, Aux, Pun, IJ, and others

ðNoun-specific 
ÅNumber: singular, dual, plural, collective
ÅGender: masculine, feminine
ÅDefiniteness: definite, indefinite
ÅCase: nominative, accusative, genitive
ÅPossessive clitic 32

Inflectional Morphology

ÅFeatures (continued)
ðVerb -specific
ÅAspect: perfective, imperfective, imperative
ÅVoice: active, passive
ÅTense: past, present, future
ÅMood: indicative, subjunctive, jussive
ÅSubject (Person, Number, Gender)
ÅObject clitic

ðOthers
ÅSingle- letter conjunctions
ÅSingle- letter prepositions
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Inflectional Morphology
Nouns

ϤϝϡϧЫгЯЮм

/walilmaktabǕt/

м+Ь+ЬϜ+ϣϡϧЫв+ϤϜ

wa+li+al+maktaba+Ǖt

and+for+the+library+plural

And for the libraries

conjprepnounposs plural article

ϝзϦнуϡЪм

/wakabiyȊtinǕ/ 

ϝж+ ϤнуϠ+ Ш+м 

wa+ka+biyȊt+nǕ

and+like+houses+our

And like our houses

ÅMorphotactics (e.g. Ь+ЬϜĄЭЮ)

ÅArabic Broken Plurals(templatic)
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Inflectional Morphology
Verbs

ϝкϝзЯЧТ

/faqulnǕhǕ/

Р+ ЬϝЦ +ϝж +ϝк

fa+qul+na+hǕ

so+said+we+it

So we said it.

conjverbobject subj tense

зЂмЮнЧϝл

/wasanaqȊluhǕ/

м +Ѐ +д +ЬнЦ  +ϝк

wa+sa+na+qȊl+u+hǕ

and+will+we+say+it

And we will say it

ÅMorphotactics

ÅSubject conjugation (suffix or circumfix)
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Inflectional Morphology

ÅPerfect verb subject conjugation ( suffixes only )
Singular Dual Plural

1 ϡϧЪϥ̳ katab tu ϡϧЪϝзkatabnƅ

2 ϡϧЪϥ̲ katab ta ϡϧЪϧϝгkatabtumƅ ϡϧЪϧб katab tum

3 ϟϧЪ ̲ katab a ϡϧЪϝ katabƅ ϡϧЪϜнkatabtƺ

ÅImperfect verb subject conjugation ( prefix+suffix )

Feminine form and other verb moods not shown

Singular Dual Plural

1 Ϝ ϟϧЪ̳ aktub u ж ϟϧЫ̳ naktub u

2 Ϧ ϟϧЫ̳ ta ktub u ϦϡϧЫдϝ ta ktub ƅn ϦϡϧЫдн ta ktub ƺn

3 т ϟϧЫ̳ yaktub u тϡϧЫдϝ yaktub ƅn тϡϧЫϧдн yaktub ƺn
36

Morphological Ambiguity
ÅDerivational ambiguity
ðϢϹКϝЦ: basis/principle/rule, military base, Qa'ida/Qaeda/Qaida

ÅInflectional ambiguity
ðϟϧЫϦ: you write, she writes
ðSegmentation ambiguity 

ÅϹϮм: he found; м+ϹϮ: and+grandfather

ÅSpelling ambiguity
ðOptional diacritics 

ÅϟϦϝЪ: /kƅtib/ writer , /kƅtab/ to correspond

ðSuboptimal spelling
ÅHamza dropping: ϒ, ϖĄϜ

ÅUndotted ta -marbuta:  Ϣ Ą  и

ÅUndotted final ya: р Ą  о
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Morphological Ambiguity
ÅMultiple sources of ambiguity

ð/bayyana/  Verb he declared/demonstrated
ð/bayyanna/ Verb they fem declared/demonstrated
ð/bayyin/ Adj clear/evident/explicit
ð/bayna/ Prep between/among
ð/biyin/ Proper Noun in Yen
ð/biyn/ Proper Noun Ben
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Levels of Representation

Which level for NLP applications ?

ÅNatural token Ϥϝ̮̮̮̮ϡ̮ϧЫ̮г̮Я̮Юм

ÅWord  ϤϝϡϧЫгЯЮм

ÅSegmented Word ϤϝϡϧЫгЮϜ Ь м 

ÅPrefix + Stem + Suffix ЭЮм+ϟϧЫв+ϤϜ

ÅLexeme + Features  ϣϡϧЫв[+ Pl +Def +Ь+м]

ÅRoot + Pattern + Features
Ϟ Ϥ Ш+  Ϣa3a21aа+[+ Pl +Def +Ь+м]

Åetc.
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Morphology and Syntax

ÅRich morphology crosses into syntax
ðPro-drop / Subject conjugation
ðVerb subcategorization and object clitics

ÅVerb transitive +subject+object
ÅVerb intransitive +subject
ÅVerb passive+subject

ÅMorphological interactions with syntax
ðAgreement 

ÅFull: e.g. Noun-Adjective on number, gender, and definiteness
ÅPartial : e.g. Verb -Subject on gender (in VSO order)

ðDefiniteness 
ÅNoun compound formation, copular sentences, etc.
ÅNouns+DefiniteArticle, Proper Nouns, Pronouns, etc.
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Morphology and Syntax

ÅMorphological interactions with syntax (continued)
ðCase

ÅMSA is case marked: nominative, accusative, genitive
ÅAlmost -free word order
ÅCase is often marked with optionally written short vowels

ðThis effectively limits the word -order freedom in published text

ÅAgglutination
ðAttached prepositions create words that cross phrase 

boundaries
Ь+ϤϝϡϧЫгЮϜ li+Almaktabƃt

for the-libraries [PP li [NP Almaktabƃt]]

ÅSome morphological analysis (minimal segmentation ) is 
necessary
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Sentence Structure

Two types of Arabic Sentences 
ÅVerbal sentences
ð[Verb Subject Object] (VSO)
ð ϟϧЪ ϼϝЛІъϜ ϸъмъϜ

Wrote the -boys the -poems
The boys wrote the poems

ÅCopular sentences
ð[Topic Complement]
ð ϽЛІ ϸъмъϜ̭Ϝ

the -boys poets
The boys are poets




