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Introduction

A Arabic is a Semitic language
A Forms of Arabic

0 Classical Arabic (CA)
A Classical Historical texts
A Liturgical texts
d Modern Standard Arabic (MSA)
A News media & formal speeches and settings
A Only written standard
o Dialectal Arabic (DA)
A Predominantly spoken vernaculars
A No written standards

A Dialect vs. Language
d Linguistics vs. Politics

Introduction

A Arabic Diglossia
d Diglossia is where two forms of the
language exist side by side
8 MSA is the formal public language
APerceived as 0l anguage
& Dialectal Arabic is the informal private
language
APerceived as 0l anguage
A General Arab perception: dialects are a
deteriorated form of Classical Arabic

A Continuum of dialects
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Introduction
A ~300M people worldwide speak Arabic

A Arabic is the/ an official language of 23
countries

A No native speakers of CA nor MSA

AIn the Arabic speaking world, MSA and
CA are the only Arabic taught in schools

Geographical Continuum
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Social Continuum

ABadawi 6s | evels
0 Traditional Arabic —»
0 Modern Arabic —>
0 Educated Colloquial —»
d Literate Colloquial —p

o llliterate Colloquial —»

APolyglossia

H B O

Classical Dialect Foreign

Why Study Arabic Dialects?

A Degrees of linguistic distance

Syntax | Morphology Lexicon Phonology
MSA -Dialect ++ +++ ++++ ++++
Inter -Dialect + +++ ++++ ++++
Intra -Dialect 0 0 + +

A Lack of standards for the dialects

A Lack of written resources
1

Social Continuum

A Factors affecting dialect
0 Lifestyle
ABedouin, urban, rural
0 Education & Social Class
0 Religion
AMuslim, Christian, Jewish, Druze, etc.
0 Gender

Why Study Arabic Dialects?

A Almost no native speakers of Arabic sustain
continuous spontaneous production of MSA
A Ubiquity of Dialect

0 Dialects are the primary form of Arabic used in all
unscripted spoken genres: conversational, talk shows,
interviews, etc.

0 Dialects are increasingly in use in new written media
(newsgroups, weblogs, etc.)

0 Dialects have a direct impact on MSA phonology,
syntax, semantics and pragmatics

0 Dialects lexically permeate MSA speech and text
A Substantial Dialect -MSA differences impede
direct application of MSA NLP tools 10

A Note on Romanization

e 3o Ji

. i Tiooox em

A Phonological Transcription is 52 on
a8 IPA 38 ws eh

A Transliteration be dE g
d Strict (one -to-one) gl e

Ya oaD ¢ vy

A Buckwalter Encoding ‘ b br

& Loose ip bz o=

A Many spelling variants et gE =k

& Qadafi, kadaphi, kaddafy, etc. & v ¢g “a
AThis tutorialés ecs -_ ==
& Arabic script abh ¢f T ¢

. . T x
dTranscription (IPA),, 4,
8 Transliteration (Buckwalter) slAm
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Arabic Script

Alphabet

Aletter forms
lozs,uwwebe
9 J Jp vuo9gSce

Aletter marks
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Arabic Script

. .. Nunation Vowel
Diacritics
AZero-width characters l’l _ l’(
AUsed for short vowels I ban/ Iba/
4 _ gl/katab/ to write l’l _ l’l
ANunation is used for Ioun/ [oul
nominal indefinite
marker in MSA _ 11 ~ 11
1 bin/ 1 bil
W kit Bdun/ba book —

Arabic Script

2 -
e
SIS
AAn alphabet

Awritten right-to-left
ALetter have allographic variants
AOptional diacritics
ACommon ligatures

AUsed to write many languages in addition to Arabic:
Persian, Kurdish, Urdu, Pashto, etc. 1

Arabic Script

Alphabet

Aletters (form+mark

ADistinctive ) e E 8 C‘I l/l.

INJ Is/ dr bl

ANon-distinctive YQ %F
T

glottal stop aka hamza
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Arabic Script

Diacritics No Vowel
ANo-vowel marker (sukun) _ ],l
4 _ gnksktab/ office I/
ADouble consonant marker Double
(shadda) Consonant
4 Z3g/katab/ to dictate _ ]1
ACombinable HUY EW’ X 1 bb/

/bbu/ /bbin/ /bban/ 18



Arabic Script

Putting it together

Simple combination

Arab /liarab/ l’l O K - L’._ @_LLK p
West /Larb/ O 0= - éOl’l-Q £

Ligatures

Peace /@-abls:b ﬁﬂ5a F' b
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Phonology and Spelling

A Phonological profile of Standard Arabic
0 28 Consonants
0 3 short vowels, 3 long vowels, 2 diphthongs
AArabic spelling is mo
o Letter -sound correspondence

Mg abLLOP MALAK J € E Cp Menca

p
giwhnmIlkgfAsl M NszriudxkidtbUs

21

Phonology and Spelling

AArabic spelling is most.l
Except for (continued)
A Morphophonemic characters

& Feminine marker Wta marbuta )
ADy/¥x B b Nbig/ll) D y/3Kba & Nbig | )
o Derivation marker
Al lia B (to disobey nhK (astick FRK
A Hamza variants (6 characters for one phoneme!)
d(QYenPnmiBah advascsing (his glory)
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Arabic Script

fArabico Numerals

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

e A MY e e 132y 1962 e 3 1A sz
— P ——

Algeria achieved its independeyice in 1962 gfter 132 years of French occupation.
Three systems of enumeration symbols that vary by region

Western Arabic 01121314 1/51/6/71/8 19
Tunisia, Morocco, etc.

Indo - Arabic / L L
Middle East [ e R

Eastern IndoArabic / ~ T P
Iran, Pakistan, etc. = -
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Phonology and Spelling

AArabic spelling is most
Except for
A Medial short vowels can only appear as

diacritics

A Diacritics are optional in most written text
& Except in holy scripture

& Present diacritics mark syntactic/semantic
distinctions

A 4 Bdabl to write 4 9/ kutib/ to be written
A4y _ickubb/4l/kabb/ seed
A Dual use of Fm p as consonant and long vowel

OR(/ 6/ M{bW) P&/, | NI')
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Phonology and Spelling

A Arabic spelling can be ambiguous
& optional diacritics and dual use of letter
A But how ambiguous? Really?
A Classic example
ths s wht n rbe txt lks Ik wth n vwis
this is what an Arabic text looks like with no vowels
A Not exactly true
& Long vowels are always written
& Initial vowels are representedbyan Fal e f &
38 Some final short vowels are represented

ths is wht an Arbc txt Iks lik wth no vwls

Will revisit ambiguity in more detail again under morphology discussion
24
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Derivational Morphology

A Templatic Morphology
ARoot 9w
b t

k
A Pattern a
T ma i U
ALexeme UHI Bbl a2
maktl b kUib
written writer

Lexeme.Meaning =
(Root.Meaning+Pattern.Meaning)*ldiosyncrasy.Random 27

Root Polysemy
LHM-16] IO LHM-26] O LHM-36j tO

Omeat 6 oObattled O0sol derin

6 j/ HOa k m/ w BMAmal kama/ 6/jIKGak am/

Meat Fierce battle Weld, solder,
g K akkbm/  Massacre stick, cling

Butcher Epic

Morphology

AType
d Concatenative: prefix, suffix, circumfix
0 Templatic: root+pattern
A Function
0 Derivational
ACreating new words
A Mostly templatic
d Inflectional

AModifying features of words
0 Tense, number, person, mood, aspect

AMostly concatenative 2

Derivational Morphology
Root Meaning

Av 9 LI KTB =notionof o wr / t i ngd

UF 3D L g
/ki t b Ixdtab/
book wiite 3o b

w? 3 bls
/maktaba/ M2 PIB/ makt

library ' makt T Ruitten

43 bIE® 4 pE b

/maktab/ / kbt
office writer

P b/

28

Derivational Morphology
Pattern Meaning

AVerb Pattern Meaning is hard to define systematically

Pattern Patiem Meaning Example Gloss
| la2a3 Basic sense of root ktb A katab write
1l la22a3 Intensification, causation ktb A kattab dictate
11} laA2a3 Interaction with others ktb A kaAtab correspond with
v Aal2a3 Causation jIsA Ajlas seat
\ tala22a3 Reflexive of Pattern Il EIm A taEal~am | learn
\ talaA2a3 Reflexive of Pattern Il ktb A takaAtab correspond
Vi Ainla2a3 Passive of Pattern | ktb A Ainkatab subscribe/enroll
VIl Ailta2a3 Acquiescence, exaggeration ktb A Aiktatab register
IX Ail2a33 Transformation Hmr A AiHmarr | Turn red/blush
X Aistal2a3 Requirement ktb A Aistaktab | ask/make_write

30



Inflectional Morphology

A Derivational Morphology
8 L e x e mRoot& Pattern
A Inflectional Morphology
8 Word = Lexeme + Features
A Features
d Part-of -speech
A Traditional : Noun, Verb, Particle

A Computational: N, PN, V, Adj, Adv, P, Pron, Num, Conj,
Det, Aux, Pun, 1J, and others
& Noun-specific
A Number: singular, dual, plural, collective
A Gender: masculine, feminine
A Definiteness: definite,  indefinite
A Case: nominative, accusative, genitive
A Possessive clitic 31

Inflectional Morphology
Nouns

(E-Qu~o e ~{ce)

F3bHYyYbm dF 33 b
/ wakabiyltinUO/walil ma
F KA H Y 1B+wm 9 Fuy b s v

watkatb iy 4 watli+al+maktaba O t
andtlike+housesour  andtfor+thetlibrary+plural
And like our houses And for the libraries

AMorphotactics(e.g.bA )0
AArabic Broken Pluralgtemplatic)
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Inflectional Morphology

A Perfect verb subject conjugation ( suffixes only )

Singular Dual ‘ Plural
1| _ Y gkdabtu F)&ambn b
2 | _ Y gkdtabta FA kakbt u mp 6 Kakabtum

3| _4 3 Rkataba A &aabb Fyi&kambt 3
A Imperfect verb subject conjugation (  prefix+suffix )

Singular Dual ‘ Plural
1| _ 4Fkwbu _ ‘omdktub u
2 | _ h4igtddttubu Oy etadktubb n | o By lgtedttub 3 n
3| _ 4Taykktubu 0y pydktubb n | o B gyekdub 3 n
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Feminine form and other verb moods not shown

Inflectional Morphology

A Features (continued)

& Verb -specific
A Aspect: perfective, imperfective, imperative
A Voice: active, passive
A Tense: past, present, future
A Mood: indicative, subjunctive, jussive
A Subject (Person, Number, Gender)
A Object clitic

& Others
A Single-letter conjunctions
A Single-letter prepositions
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Inflectional Morphology
Verbs

FKF3AYT F HO® B ™
/ faqul nUhU// wasanagql

FKFe Ol FrR) Fxbrf B
fatqui+nath U watrsainarq +i+h U
sotsaidtwetit andtwill+ wetsaytit
So we said it. And we will say it
AMorphotactics

ASubject conjugation (suffix or circumfix) "

Morphological Ambiguity

A Derivational ambiguity
& W C: Kagsidprinciple/rule, military base, Qa'ida/Qaeda/Qaida
A Inflectional ambiguity

8 4 9:lybhwrite, she writes
& Segmentation ambiguity
A C 1 ve found; C#m and+grandfather

A Spelling ambiguity
& Optional diacritics
Asbr Y kbtib/ writer
3 Suboptimal spelling
A Hamza dropping: Y, F
AUndotted ta -marbuta: WA ©
AUndotted finalya: p A O

/'kbtab/ to c

36



Morphological Ambiguity

A Multiple sources of ambiguity

0 /bayyana/ Verb he declared/demonstrated

d /bayyanna/ Verb they ,, declared/demonstrated
d /bayyin/ Adj clear/evident/explicit

o /bayna/ Prep between/among

o /biyin/ Proper Noun in Yen

o /biyn/ Proper Noun Ben
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Morphology and Syntax

A Morphological interactions with syntax (continued)
0 Case
A MSA is case marked: nominative, accusative, genitive
A Almost -free word order
A Case is often marked with optionally written short vowels
8 This effectively limits the word  -order freedom in published text
A Agglutination
3 Attached prepositions create words that cross phrase

boundaries
YF ) gtdr HOF i +Al maktabbht
for the-libraries [PP Ii [ NP Al maktabbt]

A Some morphological analysis ( minimal segmentation) is
necessary
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Levels of Representation
Which level for NLP applications?

A Natural token dF. . . . ). 9 bl
Aword 4F )9 bir 410m
A Segmented Word 94F 39 bir IOF b

A Prefix + Stem + Suffix Y4 F4 3 bI® Om
ALexeme + Features W 3 Il Boef +b +n

ARoot + Pattern + Features
W 9 +Ul43a2laa + [+Pl+Def+b +M

A etc. 38

Morphology and Syntax

A Rich morphology crosses into syntax
& Pro-drop / Subject conjugation
& Verb subcategorization and object clitics
A Verb ansiwe +Subject+object
A Verb jyansitve +Subject
A Verb ., +subject
A Morphological interactions with syntax
& Agreement
A Full: e.g. Noun-Adjective on number, gender, and definiteness
A Partial : e.g. Verb-Subject on gender (in VSO order)
0 Definiteness
A Noun compound formation, copular sentences, etc.
A Nouns+DefiniteArticle, Proper Nouns, Pronouns, etc.
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Sentence Structure

Two types of Arabic Sentences

A Verbal sentences
& [Verb Subject Object] (VSO)
OpF NIl bF3apbMBF
Wrote the -boys the -poems
The boys wrote the poems
A Copular sentences
& [Topic Complement]
6 FNl pbvMmMBF
the -boys poets
The boys are poets

42






