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Introduction

A Forms of Arabic

I Classical Arabic (CA)
A Classical Historical texts
A Liturgical texts
I Modern Standard Arabic (MSA)

A News media & formal speeches and settings
A Only written standard

I Dialectal Arabic (DA)

A Predominantly spoken vernaculars
A No written standards

A Dialect vs. Language
I Linguistics vs. Politics
A fA language is a dialect with an armyo
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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

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



Introduction

A Arabic Diglossia

I Diglossia is where two forms of the language
exist side by side

I MSA is the formal public language
APerceived as flanguage of the mindo

I Dialectal Arabic is the informal private
language
APerceived as flanguage of the heartd
A General Arab perception: dialects are a
deteriorated form of Classical Arabic

A Continuum of dialects



Soclal Continuum

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



Soclal Continuum

ABadawi® levels

| Traditional Arabic —»
I Modern Arabic —>
I Educated Colloquial —»
| Literate Colloquial —p

I llliterate Colloquial —»
APolyglossia

Classical Dialect Foreign




Tutorial Contents

A Introduction

A Description of Dialectal Phenomena
I Orthography
I Lexicon
I Morphology
I Syntax
I Code switching

A Dialectal Arabic NLP



Phonological Variations

A Major variants

MSA |Dialects

& | /gl |/gl, [kl 1], 1g],] |

o |/ dyd/r, [t/ , [ sl
My /fafal, [ dIl, [ z]l
6 |/ [ |l [ /gl

A Some of many limited variants
A NI A Inl MSA: /burtug Bl/ A LEV: /burt bn/ orange
Al1A H/MSA: /ka kI A EGY: /kat kI cookie
A Emphasis add/delete: MSA: /fustbn/ A LEV /f ulZn fress
AVowel shortening: EGY: qgAl wA [/ gBO u/




Script Choices

A Arabic script:
+ continuity with MSA
+ masks the vocalic and some consonantal difference
across dialects
- ambiguity
A Latin script
+ precision
I lose connections among dialects (within dialects)
- politically loaded

A Other scripts
I Hebrew and Syriac
- Different religious/ethnic preferences
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Arabic Script

Orthographic Variants
IRQ LEV EGY | TUN | MOR
[ ] @ @ | @ @
/g/ X i ®) 3] 0
ftl | Shb| Shb| Sb | Shb
/p/ e = = = -
N/ Y Y Y } t

A Historical variants: MSA P®=MOR (P ,P)

A Modern proposals: LEY/ n

O,/ QB /Habdsrilabd




Syrian Arabic in Arabic Script

wy nl IOF f 3HWwHOHAYT IBF eg
WAy HbwT wd ypip OO P b r HYF
b .amAM@F vHF OT blr OF e B C
FT Obufr KFOHOneBF FBY{
F33y /12 XTC? EY3 4l i

SDbY ny

13
http://www.soriagate.net/showthread.php?t=32678



A Several proposals to the Arabic
Language Academy in tH©O40s

A Said Akl Experiment1961]) =)

A Web Arabic (Arabizi, Arabish, Franearabe)

Latin Script

No standard, but common conventions

www.yamli.com

c 2 J KIPA Latin c 9 JKIPA Latin
QY  BwY |02 O 3 [ d/|th
W lal,itl |at A /B |tT6
n % Hh7 " [/ 63 0
S Ix/ kh7 0x8 M |/ ggh3 0
M /[ G/ th ® g/ |9
€ /| |shch P Iyl layl |y..e,
[ o/ |3'"WUE!

Akl 1961

¢ caleef |
B be
P pe
T te
T tahh
J jin
X xe
K ke
D daal
D daad
R re
Z zayn
7 zahh
S siin
S saad
Clclinl &
Y yayn ¢
G gayn ¢

ate

G ge (gue)

F fe

V ve

Q qaaf
L laam
M miim
N nuun
H he
W waaw
A a

A a
Jeq

E e
Ee
Oo

U u (ou)
Uu

Y ye
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Egyptian Arabic in Latin Script

nadeity bsho2 nadeit
olteely ta3ala geit
laha3atbek 3alli fat

wala 7atta haloom 3aleiky
adeeni rge3telek

adeeni bein edelky

kefaya dmoo3 ba2a

mush 3aref ashoof 3eneiky

15
http://www.jencomics.com/artist_a/amr_diab_lyrics/adeeni_rege3tilik_lyrics.html






The Case of Maltese

A An Arabic dialect that is considered
a separate language

A Standardized Latin-based orthography

Mal t a magkr uf a +Réplbblidg ta Maitae n t
huwa mi kr o s-tnjoni EWrapeakllegydln rla p a |
ti kkonsisti minn ar Ui pel 8Bk a
Mediterran.
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Hebrew Script

A Example from Tunisian Judeo-Arabic

The Ballad of Hannah and her Seven Sons

N72T1 MR NYD

1% R RD VIR NIN RIR 9D NYBNOR X

1821 .9R5T Sxn37 Y1 DD bxa "2 yaon 9

DRI T D YPI 9RO R0 'yt na1 Avat 91 oanna
bx 590 79215 N1 Hows A9RY SR 27 10 NI RD
15x191 OROR

ntT ObCm | M3c UhUu
clO FOtT FB MOLXFM n3c fFxXF clOHlU nlii
clObp bF2M O9KmM aldb bF? ey3? NUJ3H c
CKOblk bfFb pHUT Hputm OyOC CHKOmM aHny > A
CHKFK bF Mp eB RFbt B OTFb CT T H

. COFyytOm afFpTF bF bHB c¢cbl3310 38 p
http://www.uwm.edu/~corre/jatexts/




Lack of Orthographic Standards

A Orthographic inconsistency

A Egyptian /mabin ulhalak/
I mA binqguwlhA lak$ S

i mAbin&ulhalak$ S
mA bin}ulhAlak$ S

I mA binqu
&

D

D

D

O F AnOH Y3 3

OF n KO 3 S F

OF n Ac¢ 3 3

hAlak$ SbIO F n AYUY3 35 FB

19
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Spelling Inconsistency |

S PRSP A I PR W Y
T3 e (_,.‘J'- 2y Jes :;-*-"1"} gl sl
3o gy (,J-v- a1 JBy - gl (2 de G5 x4
Gy Gk (o8 jﬂ@ 4l ol ‘JL-’.!'
J— .-.‘,...aji abl 1:_,,I,__......._., ‘."""“-’ .-.‘,..aJI Cp—s
sy pgr plos OO U WEL azdls

a2y (g3l LJQ:—"-’H@B&IJEJ

o Oy st! Al Jasy . (gues g:)i' o Jeols

Do dlas 21 Gy ally Sl ed 1 L3

(30 e s 05GOS Gl 541 B 2D )

http://www.language-museum.com/a/arabic-north-levantine-spoken.php



Spelling Inconsistency Il

Aya alain lesh el 2aza
ti’keh 3anneh kaza w kaza
Iza bidallak ti7keh hek
2areeban ra7 troo7 3al 3aza

chi3rik 3emilleh na2zeh
liZanneh manneh mi2zeh
bass law baddik yeha 7arb
fikeh 1l layleh ra7 3azzeh

21
http://www.onelebanon.com/forum/archive/index.php/t-8236.html



Spellingnconsistency Il

ulll AT&T 4G - 1:09 PM

« Social media spelling [y oo —
variations coim 5 s e g el

- +ak Like - Comment
_ +aaaaak 5 2 people like this.

Saed
_ 4k ' o
Like - M3 at 7:35pm
@ Fadi jg==
R mal
Like - Mar27 at 7:36pm
Saeg
a s?‘san mn 1000 7abeb
Like-he#qr 27 at 7:37pm
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I Morphology
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I Code switching

A Dialectal Arabic NLP
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| exical Variation

A Arabic Dialects vary widely lexically

English Table Cat Of |_want There is | There_isnt
MSA TUOwi | giTTa | idafa | dridu yljaduU yuj ad
wiOmM e B wylr 4| 9 CtTpF CtHT CTHT | b
Moroccan | mida geTTa | dy Ul bootl kUyn mU kUyng
WCyB wlhuy bFptTpUdyln®d eTFb S3TFH FE
Egyptian | Tar abU®Tda |bi t|lUdJUwelz f 0 maf Qg
Wady 30Bylr uf Mg 3 3Cmf K cT SyyYs
Syrian TUwl |e bisse |t abla diddi f 0 mU fi
wiomE Bwl 3| M3bh pC?3 cT cT FB
Iraq mUz |bazz| mBI|l d@r dd aku mUK u
JYy B WXMDPDPFB CTplk HDBF F B

A Arabic orthography allows consolidating some
variations

24



| exical Variation

ACd>s EGY:reproducei GLF: give condolences

Ao H bl EGY:
AbFO? EGY:
AF OB EGY:
Acl F B EGY/
ABTI 2 EGY/
Awy TFf EGH

oress iron 1T GLF:buttocks

Kettle - LEV:fridge

prostitute - LEV:woman
_EV:.okay i MOR:not
_EV:make happy 1 IRQ:beat up

_EV:health T MOR:hell fire

AS A2 LEV:starti SUD:end

25



Foreign Borrowings

Ac bm Y>wky okay

Ac O Bmrsy merci

AWp m Com@®vrp  pomodoro (italian)
AF Dy 2byrA birra (italian)

A4 B O Tfrmt format

Ao H Y SAtlvn telephone

Ae Y A btalfan  to phone

26
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A Introduction

A Description of Dialectal Phenomena
I Orthography
I Lexicon
I Morphology
I Syntax
I Code switching

A Dialectal Arabic NLP
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Morphological Variation

A Nouns

I No case marking
A Word order implications

I Paradigm reduction
A Consolidating masculine & feminine plural

A Verbs

I Paradigm reduction
A Loss of dual forms
A Consolidating masculine & feminine plural (29,31 person)

A Loss of morphological moods
I Subjunctive/jussive form dominates in some dialects
I Indicative form dominates in others

A Other aspects increase in complexity

28



Morphological Variation
Verb Morphology

Griee(sun)eL(eyefens) (con
(rego2) (reg

MSA EGY

n ko F KH 33 blh 6 HOm €H KOF KBl 3 3 3
jwalamt a k t uldhi/h U /wimakatabtuhal T
/watlamt a k t u balha/h U /wi+ma+katab+tu+ha+l +/
and+not_past write_you-+it for+him and+not+wrote+you+it+for _him+not

And you didna write it for him

29



Morphological Variation

Perfect Imperfect
Past Subjunctive | Present Present Future
habitual progressive
VISA 53D 4 3 blT 4 3 blT L4 3Tbly
/kataba/ /jaktuba/ /jaktubu/ /sajaktubu/
ey 53D 4 3 blT L4 3ply L4 3 PIK v’-/ gcbly
/katab/ /jiktob/ /bjoktob/ / am bjoktob/ /k jiktob/
Gy 53D 4 3 blT 4 3%ply 4 akbly
/katab/ /jiktib/ /bjiktib/ /hajiktib/
RO 43D 4 3 blT L gpblT 4 3v1blgs
/kitab/ /jiktib/ /dajiktib/ v ajiktib/
VIOR 43D 4 3 blT L4 3bly L4 ably
/kteb/ /jekteb/ /kjekteb/ | ajekteb/

30




Morphological Variation

Verb conjugation

Perfect Imperfect
1S 2SIl 2SI 1S 1P 2SI
MSA Y3 bl Y3 bl ~YaH _ 4B HR _ 4w b a3y bl
/katabtu/ | /katabta/ | /katabti/ | /aktubu/ | /naktubu/ | /taktubd 1/ &
c3ly bl
[taktubd
LEV U393 D C¥3 B 4 Fb 4 axbl c3ly bl
/katabt/ /katabti/ /aktob/ /noktob/ /toktobi/
IRQ U393 Db C ¥ 3 H4 o/bktib/ | 4 ausiktib/ ey g bl
/kitabit/ /kitabti/ ftikitbQ /n
MOR | Y3 skisbt/ C¥9 b 4 axbl F>a bl| c? Htektebi/
/ktebti/ Inekteb/ | /nektebu/

NI A
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ldafa Construction

A Genitive/Possessive Construction

A Both MSA and dialects
ANounl Noun?2

AnpbpbvF WAs
king Jordan

the king of Jordan / Jordan® king
A Ta-marbuta allomorphs
Idafa No Idafa Wagqf
MSA +at +a
EGY +it +a

A Dialects have an additional common construct
ANounl <exponent> Noun2
ALEV: o b o/l $he-kBig belonging-to Jordan

A <expontent> differs widely among dialects >



Demonstrative Articles

A Forms
. Word
Proclitic : :
Proximal Distal
MSA . b @ REKM K LG, KQELBOM
EGY b M pun, p
LEV + K bm@ FKCK | Wwdkr die ¢

A Word Order (Example: this man)

DF

Pre-nominal Post-nominal
MSA 9T OKOF F MIK X
EGY X mp 31T FODk
LEV bF t OOF FI[CK F &G T O KOF

34




Negation of Declarative
Verbal Sentences

Pre Circum Post
MSA B X X
A, Im, In, mA
SB €. F B
EGY s mA 6| $ X
SBF,B €. B €
LEV ,
mA, m$ mA é| $ $




Sentence Word Order

A Verbal sentences

I The boys wrote the poems
I MSA

A Verb Subject Object (Partial agreement)

PFNI bFapbMBF
wrote,,, ... the-boys the-poems
A Subject Verb Object (Full agreement)
PF/Ih d»PBMDBF
the-boys wrote, ...p the-poems
I LEV, EGY
A Subject Verb Object

PFJ/H >»»PBMDBF
The-boys wrote,...p the-poems
A Less present: Verb Subject Object
PFNI bE3ypbMBbF
wrote,,...p| the-boys the-poems
A Full agreement in both orders

V-S | V(S) | S-V
explicit pro explicit
subject | dropped | subject

subject

MSA | 35% 30% 35%

LEV | 10% 60% 30%

Verb-Subject distributions in

the Levantine Arabic Treebank

(Maamouri et al, 2006)

36




Lexico-syntactic Variation

A @vantd(Levantine)

S S
|
VP VP
vV s N PRP$ §,

37
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Arabic Diglossia

Formal Informal

Telenoveldrabic

MSA | Typical MSA MSA | 2

Formal
Dialectt Spoken | Typical Dialect
Arabic




Dialect Switching

MSA

LEV

* phonology, morphology and syntax

MSA and Dialect mixing in speech

Sra SEz. 3BWWmH =
5 o, Bm

aﬂwwummm ”Hqum.aﬂ,ww:lumm_h
29 [ lox- . TR

= . N -
_|_.|UM_I|D H_._.IEMGHB L

o O
s wCCﬂh_b _Iw_._.l
o J g

Aljazeera Transcript http://www.aljazeera.net/programs/op_direction/artic304/ 7/7-23-1.htm



Dialect Switching

MSA

MSA-LIKE LEV

MSA and Dialect mixing in speech
» phonology, morphology and syntax

pMFOnIOF Evy COKOFpOHT] GO sHQFCBOYAeHG AH@riar AGKH aonsaeHe
MXYM pHBUYIKTmY BIE JFdigry pK pUHB Y A VIB1 Y@ BB C
WT MYbYifF 3 3K wylB BBHOFan M Kuph gepvme] g w B 1D Ybi

C bljok/IxxCao Sl FOF 9 F Qu3tjcd Oy WYY HIEKME F MK (
IOFF E£FARR B3 JHOI DR SID Cn Nt
H | CAHDRRGE |

LEV

=1

K
. ecLIBJ3crity ymFB3v KBKIp T
H B OpbFfF 3B uAHOYH & 1 A
93 OF., ¢ XY wy B H blj ORI JlugRpVF

Aljazeera Transcript http://www.aljazeera.net/programs/op_direction/artic@804 7/ 7-23-1.htm



Code Switching with English

A Iragi Arabic Example

I ya ret 3inde hech sichena tit7arrak wa77ad-
ha , 7atta ma at3ab min asawwe zala6a
yomiyya :D

I 3ainee Zainab, tara hathee technology

jideeda, they just started selling it !! Lets ask if
anybody knows where do they sell them ! :

42
http://www.aliraqgi.org/forums/archive/index.php/t-16137.html



Dialectal Impact on MSA

A Loss of case endings and nunation in read
MSA
| f0 dadd/
|l nstead innfad/pido bajt
on a new houseod
A A shift toward SVO rather than VSO in
written MSA

43



Dialectal Impact on MSA

A Code switching in written MSA

A Dialectal lexical and structural uses
I Example Newswire Alnahar newspaper (ATB3 v.2)

FHAKBT 6 /149cOBerm g smpFY T
>x* EIY XATr AIAXwAn wmn hghm An yzElw

then-was-taken upon self the-brothers and-from right-their to be-
angry

@hey were upset, and they had the right to be angryo

44
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Columbias Arabic Dialect Tools

Dialectal/Modern Standard Arabic

To o o Do

ELISSA
ID problematic
dialectal words
MSA paraphrases
Ranks paraphrases
n-best sentences

Input (Arabic Script)

¥

AIDA

Dialect Identification|

AN

> MADAMSA

MSA

MADADA

SAMA/CALI
context

ADisambiguates and tokenizes
ARanks analyses from

ATokenizes to customized schemg

MA according to

l

Machine
Translation

English

Input (Roman Script)

¥

3arrib!

ArabiziA Arabic script

DIRA
A Query expansion
A Accepts English
and MSA lemma
as input currently
A Ranks expansions

l

Information
Retrieval

4

Query Response

THARWA
DA/MSA/ENG

Dictionary
ADiacritized,
Lemmas, POS

CALIMA
AMorphological
analyzer
ANormalizes
spelling variations
AEnglish glosses

CODAFY
A Orthography
Normalization




Columbias Arabic Dialect Tools

Dialectal/Modern Standard Arabic

To o o Do

ELISSA
ID problematic
dialectal words
MSA paraphrases
Ranks paraphrases
n-best sentences

Input (Arabic Script)

¥

MSA

Input (Roman Script)

¥

AIDA 3arrib!
Dialect Identification| ArabiziA Arabic script
- K
~~~~ \
~--~ \
~-~~- 1
hh--~.\‘.-
> MADAMSA MADADA | ~~f~—_ DIRA =
e P RRA ___feicdo- THARWA
== === ADisambIguates and tokenizes AN A Query‘EX-paQilon N\ DA/MSA/ENG
(f'"-----ARar-ﬂcs-analyses.tLQm _____ \§ Accepts English=+{. _ "3 i
b N SAMA/CALIMA accordingto | |7~ ~amdMSAtemmea=-——-| = = ictionary
~~~~context asnput currently ADiacritized,
ATokemizes to customized scheme A Ranks expansions LEMTEL: POS,G
o ~~~~ ‘\\\ é’/
~~~~~~ \\ CALIMA
T el KN AMorphological
: ~~k - . analyzer
Machine miarmation *s.| ANormalizes
Translation Retrieval _ rspelling variations
=~~._ | AEnglish glosses
~.1~~‘\
NQ.
CODAFY
English Query Response A Orthography
Normalization
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Orthographic Conventionalization

I Morphological Analysis and Disambiguation
.
I Machine Translation

Parsing



CODA:
ConventionalOrthography
for DialectalArabic

A Developed by the Columbia Arabic Dialect Modeling
group (CADIM) for computational processing (Habash et
al., 2012)

A Obijectives

I CODA covers all DAs, minimizing differences in
choices

I CODA iIs easy to learn and produce consistently
I CODA is intuitive to readers unfamiliar with it
I CODA uses Arabic script

A Inspired by previous efforts from the Linguistic Data
Consortium (LDC) and linguistic studies



CODA Examples

Phenomenon Original CODA
Spelling Errors mMIAFtmwFYIF Wk
Typos 531 53D
Speech effects QY VYV VY YOWY33bb
Merges 6y 9 T 383+ 7 KDFOF
Splits PmPAr KOFP m OF1T 1O
MSA Root Cognate _ POFKK | FPMp K
LAD |4 HB6A U
Dialectal Clitic Uy 3An KUy 3K nK
Guidelines EF3Y| €F3TyF |
Unique Dialect Words HY D79 Mr/byggﬁ -

[



CODA Examples

copa GF KF i DBHESIOWI s YOBF | H3 Y|

gloss the exams before  which the period my friends | did not see

drxyf )] 98 n_BHAKOWIYIOR _F9 b Saps
dF K BO_ 2O c &K W) [ OCc 3F &b Sa Y
dr 3 8B abl n_tAKD KON F& b SHTF B

Spe_llmg dr 3 gFB bl c _FHO lftra Su7abi SHTH B

variants )
4 r 3 gFO gabl n FO sohaby SAHTI B
ilimti7anat c_utO mashoftish

limtihanaat n KOw
i



CODAFY

Raw Orthography to CODA Converter Egyptian Arabic

A What:

- Convertdrom raw DA orthographyo CODA A Evaluation:

- Correctstypos and various speech effects CODAfication  Aceuracy  A/Y Norm.
(tokens) Accuracy (tokens)

A CODA Conventions: Baseline
. _ (doing 76.8% 90.5%
I Phonology: nothing)

relate some DA words to their MSA cognates
. _ CODAFY v0.4 91.5% 9 2%
I Morphology:

preserve DA morphology with consistent choices MT
a . . BLEU
| Lexicon: (no tokenization)

select a spelling convention for Epily words Baseline 221

_ CODAFY v0.4 22.6

A Example:

UhrT ntOF un2sY oA Used IntbMABDARE

mSftS$ Alftrh AlY fAtt
A Accessed through the MAPARZ

UbF T cSIOF WOs9 Y IOF confiyuratign flles Y1 B
mA S$ft$ Alftrp Ally fAtt

52



3arrib

CADIMG Arabizi-to-Arabic Conversion

 We developed a system for automatic mapping of Arabizi to

Arabic script

1. train finite state machines to map Arabizi to Arabic
2. restrict choices using CALIMMRZ
3. rerank using &-gram Egyptian Arabic LM

e Evaluation
— sample of200words

— top-1choice correcB(%,; top2 choices have a correct answ@4%

— Examples:

ana msh 3aref a2ra elly enta katbo
AnA m$ EArf AgrA Ally Ant kAtbh
M3ybr b UxF

C

w fel aaber tele3 fshenk w mab2raash arabic
w fl Axr TIE f$nk w mab2raash ArAbyk

A IOF  F AUy FBeR2gepsk 8 B LU 3F DXIFT w1 A

=)
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I Orthographic Conventionalization

I Morphological Analysis and Disambiguation
A MAGEAD
A CALIMA Egyptian
A MADA Egyptian

I Parsing

I Machine Translation

To T o
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Dialectal Morphological Analysis

A MAGEAD (Habash and Rambow 2006)

I Morphological Analysis and GEneration for Arabic and its Dialects

A Levels of Morphological Representation
I Lexeme Level
Alzdahar, PER:3 GEN:f NUM:sg ASPECT:perf
I Morpheme Level
[zhr,1tV2V3,laa] +at
I Surface Level

APhonology: /izdaharat/
AOrthography: Aizdaharat (4 1D & yp—C~F_



The Lexeme

A Lexeme is an abstraction of all inflectional
variants of a word

I MFlaomprisessMF 39~ b 4_3_ b 4 3 blA
A For us, lexeme is formally a triple

I Root or NTWS
I Morphological behavior class (MBC)

A{dF vy AdrersédysFd H v Bdolusedd
I Meaning index

All
Al2

1

—

1

—

CIKICK F H}dqulddC K F LL
CIK{C K F H}nility§ Bapeld

56



Morphological Behavior Class

A MBC::Verb-l-au ( katab/yaktub )

chj=wa A wa+
tense=fut A sa+

per=1 + num=sg A G
per=1 + num=pl A n+
mood=indic A +U
mood=sub A +a
aspect=imper A V12V3
aspect=perf A 1V2V3
voice=act A a-u
voice=pass A u-a
obj=3FS A hA
obj=1P A nA

e



Morphological Behavior Class

A MBC::Verb-I-au ( katab/yaktub )

chj=wa
tense=fut A

A

Sa+

per=1 + num=pl A

mood=indic
aspect=imper
voice=act
o0bj=3FS

é

A

A
A
A

wa+t

F_n_ 3_

n+ wasanaktubuhA

+U
V12V3
a-u

hA . L
We will write 1t

58
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Morphological Behavior Class

A MBC::Verb-I-au ( katab/yaktub )

chj=wa A wa+ Wi+
tense=fut A sa+ Ha+ F I B'
per=1+num=pl A n+n+  wasanaktubuhA
mood=indic +u +0 : o

A wiHaniktibhA
aspect=imper A V12V3 V12V3

y F_ 1= 3~

voice=act A a-u I-i
obj=3FS A hA hA

We will write 1t
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Morphological Behavior Class

A MBC::Verb-l-au ( katab/yaktub )

chj=wa A wa+ wi+ A [CONJ:wa]
tense=fut A sa+ Ha+ A [PART.FUT]
per=1 + num=pl A n+ n+ A [SUBJ PRE 1P]
mood=indic A +Uu +0 A [SUBJ SUF Ind]

aspect=imper A
voice=act A
obj=3FS A

é

V12V3 V12V3 A [PAT:I-IMP]
a-u I-i A [VOC:lau-ACT]

hA hA A [OBJ:3FS]
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Morphological Behavior Class

A MBC::Verb-l-au ( katab/yaktub )
chj=wa A [CONJ:wa]
tense=fut A A [PART:FUT]

per=1+ num=pl A [SUBJ PRE_1P]
mood=indic A [SUBJ SUF Ind]

aspect=imper A [PAT:.I-IMP]
voice=act A [VOC:lau-ACT]
obj=3FS A [OBJ:3FS]
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| evantine Evaluation

A Results on Levantine Treebank

100%
80%
60%
40%
20%

0%

98%

94%

; .

MSA-MSA MSA-LEV

B Context Token Recall

LEV-LEV

E
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CALIMAARZ

A CALIMA is the Columbia Arabic Language
Morphological Analyzer

A CALIMAARZ (ARZ= EgyptianArabic)

A Extends the Egyptian Colloquial Arabic Lexicon (ECAL)
(Kilany et al., 2002 and Standard Arabic Morphological
Analyze(SAMA) Graffet al., 2009.

A Followsthe part-of-speech(POS)guidelinesused by the
LDCror EgyptiarArabic(Maamouriet al., 2012b).

A Accepts multiple orthographic variants and normalizes
themto CODAHabaslet al., 2012.

A Incorporatesannotationsby the LDCfor EgyptianArabic



Building CALIMARZ

A Starting with66K inflected entries in ECAL

I Example: (He doegicall him)

Orthography mbykimw$ €Hr Ably 3B
Phonology ma bi ykal |l i mUS
Morphology kallim:verb+pres3rd-masesg+D@38rd-masesg+neg

AConvert entries to LDC guidelines fromat

CODA mA_biyikl~imhuw$ € H n 1 fAbly 3

| Lemma kal~im 1
.
i POS NEG_PART#PROG_PARBM®*IV+IVSUFF BMS+NEG PART

Morphemes mA#bi+yi+kal~im+huw+$



Building CALIMARZ

APrefix/stem/suffix given class categories automatically
AClass categories are designed to

A support extending paradigm coverage
+ayt (Suff-PV-ay-SUBJ)A +aynA, +ayty, +aytwA
+aynA+hA, +ayty+hA, +aytw+hA
+aynA+hA+S, +ayty+hA+s, etc.

A enforce morphotactic constraints

+ahA +ik (Suff-NOM-stem-CC-POSS)
+hA +ik (Suff-NOM-stem-VC-POSS)
+hA +kiy (Suff-NOM-stem-V-POSS)



Building CALIMARZ

A Extending clitics and POS tags

I Ea+tW(on), fi++P (in), closed classes

A Non CODA support

I The variant +w of the suffix +hu (his/him)
I The variant ha+ of the prefix Ha+ (will)

I Variants for specific frequent stems, e.g., the variants brDw and brdh of
the stem brDh (also)

Example: The worblyktbw H 3 eetbimskthe analysis of the woldyktbh
n 3 ghislwikk write it) among other analyses.

A With all the extensions, CALIM¥RZ Egyptian
core increases coverage frodeK to48M words



CALIMA-ARZ Example

mktbtlhA$S €F n 93 3 3 blB

Lemma katab_1

CODA mA_ katalt lahA$

POS MA/NEG_PART+katd®V/+t/PVSUFF_SUBJ:2MS+
+li/PREP+WRRON_3FSINEG_PART

Gloss not + write +you + to/for + it/them/her + not

Lemma katab_1

CODA mA_katalit lah/Ab

POS MA/NEG_PART+katd®/-t/PVSUFF_SUBJ:3FS
+li/PREP+hWRRON_3FSINEG_PART

Gloss not + write +she/it/they + to/for + it/them/her + not




CALIMAARZ 0.5

A Incorporates LDC ARZ annotations-(i6)
I 251K tokensb2K types

I Annotation clean up needed
AMany rejected entries; ongoing clean up effort

System Token |Type
Recall |Recall

SAMAMSA v 3.1 67.7% 59.7%
CALIMAARZ v0.5 (Egypti@ore) 88.7% 75.8%
CALIMAARZ v0.5 (++ SAMA dialect extensic 92.6% 81.5%
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MADAARZ

A Built on basic MADA framework with
differences

A Uses CALIMARZ as morphological analyzer

A Classifiers and language models trained using
I LDC Egyptian Arabic annotated corpus (ARZGD
i LDC MSA PAZRB3.1

A Non-Egyptian feature models dropped
| case, mood, state, voice, guestion procilitic



MADAARZ Intrinsic Evaluation

Training Data

MADA-MSA

Test Set
All 84.3%| 27.0%
POS + Features 85.4%| 35.7%
Full Diacriticization | 86.4%| 32.2%
Lemmatization 96.1%| 67.1%
Base POS-tagging 96.1%| 82.1%
ATB Segmentation 99.1%| 90.5%




MADAARZ Intrinsic Evaluation

MADA-MSA MADA-ARZ

Training Data

Test Set Egyptian Arabic (ARZ)
All 84.3%| 27.0%| 75.4% 64.7%
POS + Features 85.4%| 35.7%| 84.5% 75.5%
Full Diacriticization | 86.4%| 32.2%| 83.2% 712.2%
Lemmatization 96.1%| 67.1% | 86.3% 82.8%
Base POS-tagging 96.1%| 82.1%| 91.1%| 91.4%
ATB Segmentation 99.1%| 90.5%| 97.4%| 97.5%
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Arabic Dialect Parsing

APossible Approaches
I Annotate corpora (Brill Approachg
AToo expensive

I Leverage existing MSA resources
ADifference MSA/dialect not enormous

ALinguistic stuo
AToo many dia

les of dialects exist
ects: even with dialects

annotated, sti
dialects

| need leveraging for other
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Parsing Arabic Dialects:

The Problem
- Dialect- - MSA
FbFk O3TMIl OF |[€ HY}j] yP—_abl1
X |
Iikel_I %J y ’9

RN

AMI BF ab Cob
Work/ not men

FPF K

this

-

Parser

> F

Big UAC
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Sentence Transduction Approach

- Dialect- -MSA
Fbrk O3MNIWE € HYjy? abCbF
|: ﬁ o1 T)F- FMK |b
Translation Lexicon
CH3] Y3 |ikel7jT%
¢ Parser
/I\ -— /I\
orlga/rl'l' OF abCb Fworfgr\ﬂoit@F = [F 1 0
W not men n men
thisF p F K thisF' M K
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(Rambow et al. 2005; Chiang et al. 2006)



MSA Treebank Transduction

- Dialect-

Treebank

FbF K 9nimf €

Hlﬁiy%
I

Parser
:3I'I'I'E}OFabiF-
FPFK

H

Treebank

3] y?2 abCbvF

E‘ Tree Transduction ::l

78
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Grammar Transduction

- Dialect-
\Probabilistic /
ani IoF Y \'b CbF” Sﬁeebaﬂk
F p F K Probabilistic
% TAG

l

H 3’ J y ?arser

S/I'I'I'EEOFab(-ZbF
FbFK

[: Tree Transduction ::l

TAG =Tree Adjoining Grammar

(Rambow et al. 2005; Chiang et al. 2006)
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Dialect Parsing Results

Absolute/Relative F-1 improvement

No Tags Gold Tags
Sentence 4.2/9.0% 3.8/9.5%
Transduction
Treebank 3.5/7.5% 1.9/4.8%
Transduction
Grammar 6.7/14.4% 6.9/17.3%
Transduction

Dialect-MSA dictionary was the biggest contributor to improved parsing
accuracy: more than a 10% reduction on F1 labeled constituent error

80
(Rambow et al. 2005; Chiang et al. 2006)
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Elissa 1.0: DA to MSA translation

Direct Translation of Dialectal Arabic (DA)

Dialectal Arabic a K O ¥ s BYyHic KH FOH JugHBFyjC
CHdIIbm KK
DAENglish In this case, they will not write on his page wall because
Human Transaltion he did not tell them the day he arrived to the country.
ArabicEnglish Bhalhalh Mahiketbolo Shi Ahat CefitmAnu Mabrhen

Google Translate  day who arrivedAalbuld

Pivoting on Modern Standard Arabic (MSA) using Elissa

DAMSA 6 K O0YOW | BYCH EcKIF H § $OHDp |\ KDF
Elissa Translation C £NOHbR MaAOFT
ArabicEnglish In this case it would not write something on the wall yet

Google Translate  because he did not tell them the day arrived in the
country.



A Thank You!
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