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! Pasha, A., Al-Badrashiny, M., Diab, M. T., El Kholy, A., Eskander, R., Habash, N., ... & Roth, R "Madamira:
A fast, comprehensive tool for morphological analysis and disambiguation of arabic. In Lrec (Vol. 14, No. May
2014, pp. 1094-1101.

2 Habash, N., Rambow, O., & Roth, R. "MADA+ TOKAN: A toolkit for Arabic tokenization, diacritization,
morphological disambiguation, POS tagging, stemming and lemmatization". In Proceedings of the 2nd
international conference on Arabic language resources and tools (MEDAR), Cairo, Egypt (Vol. 41), (April
2009), , p. 62
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POS: Noun -
Case: Genitive MI:‘“
Gender: Feminine

Number: Singular
State: Construct/Poss/Idafa
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w wa Pref-Wa and <pos>wa/CONJ</pos>

£ fa Pref-Wa and;so <pos>fa/CONJ</pos>

b bi NPref-Bi by;with <pos>bi/PREP</pos>

k ka NPref-Bi like;such as <pos>ka/PREP</pos>
wb wabi NPref-Bi and + by/with
<pos>wa/CONJ+bi/PREP</pos>

fb fabi NPref-Bi and + by/with
<pos>fa/CONJ+bi/PREP</pos>

wk waka NPref-Bi and + like/such as
<pos>wa/CONJ+ka/PREP</pos>

fk faka NPref-Bi and + like/such as
<pos>fa/CONJ+ka/PREP</pos>

Al Al NPref-Al the <pos>Al/DET</pos>

wAl waAl NPref-Al and + the
<pos>wa/CONJ+Al/DET+</pos>

fal faal NPref-Al and/so + the
<pos>fa/CONJ+Al/DET+</pos>

bal bial NPref-BiAl with/by + the
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wbAl wabiAl NPref-BiAl and + with/by the
<pos>wa/CONJ+bi/PREP+Al/DET+</pos>

fbAl fabiAl NPref-BiAl and/so + with/by the
<pos>fa/CONJ+bi/PREP+Al/DET+</pos>

wkAl wakaAl NPref-BiAl and + like/such as the
<pos>wa/CONJ+ka/PREP+Al/DET+</pos>

fkal fakaAl NPref-BiAl and + like/such as the

<pos>fa/CONJ+ka/PREP+Al/DET+</pos>
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.(likessuch as) LY &b Wby « (&) apedl G~ L (K)

.(and + by/with) YU Lehlig A G e Calall B ezt 13] (5T (9) 15 (WD)
.(and + by/with) 30450 Lhliy o A O e Sl b camer 13] (=8) L (fb)
and + like/such ) &3k Y0 Lehliy canidl) B an glall Caaall G mair) 13) (=55) 5 (WK)
(as

and + like/such ) YU Lehliy cansdl O me clama¥l b ozl 13 (S6) L5 (fk)
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Salolll pase .2

ﬂ;b‘)lxﬂfw\.;-\é}\}mvwwk;&oM

P ap NSuff-ap [fem.sg.]

<pos>ap/NSUFF_FEM SG</pos>

ty atayo NSuff-tay two [acc.]
<pos>atayo/NSUFF_FEM DU ACC_POSS</pos>

tyh atayohi NSuff-tay two [acc.] + his/its
<pos>atayo/NSUFF_FEM DU ACC_POSS+hi/POSS_PRON_3MS</pos>

tyhmA  atayohimA NSuff-tay two [acc.] + their
<pos>atayo/NSUFF_FEM DU ACC_POSS+himA/POSS PRON_3D</pos>

tyhm atayohim NSuff-tay two [acc.] + their
<pos>atayo/NSUFF_FEM DU ACC_POSS+him/POSS_PRON_ 3MP</pos>

tyhA atayohA NSuff-tay two [acc.] + its/their/her
<pos>atayo/NSUFF_FEM DU ACC_POSS+hA/POSS_ PRON_ 3FS</pos>

tyhn atayohin~a NSuff-tay two [acc.] + their
<pos>atayo/NSUFF_FEM DU ACC_POSS+hin~a/POSS_PRON 3FP</pos>

tyk atayoka NSuff-tay two [acc.] + your [masc.sg.]
<pos>atayo/NSUFF_FEM DU ACC_POSS+ka/POSS_PRON 2MS</pos>

tyk atayoki NSuff-tay two [acc.] + your [fem.sg.]
<pos>atayo/NSUFF_FEM DU ACC_POSS+ki/POSS_PRON 2FS</pos>

tykmA  atayokumA NSuff-tay two [acc.] + your [du.]

5 a0 ) (Suff) s st ot ¢ ol Bz AL (3 (el s AL ke
e Lo Sl Oldley dgmas 5 2O A JoY1 ssaadl 3 oS aldl 1) (SPOS>) s
gl

(fem.sg.) a2y il Lllay ((¢) L& (p)

(two [ace.]) G Y 2l hlayy o(3) L (ty)

(two [ace.] + his/its) 4;A2Y) &l Lhlsy ((45) L& (tyh) o
.(two [acc.] + their) &Y 2l Whlsy ((Lags) L& (tyhmA) o
(two [acc.] + their) 4;£Y) 2l Lllsy ((4s) L& (tyhm) o

.(two [acc.] + its/their/her) &Y @b Lhlis (W) L& (tyhA) .
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(two [acc.] + their) &Y 2L Lhlay (45) 15 (tyhn)

.(two [ace.] + your [mase.sg.]) &Y alll Lhla, ((ehs) bl (tyk)

.(two [acc.] + your [fem.sg.]) &Y 2l Lhlay (Cbs) L& (tyk)

(two [ace.] + your [du.]) LY all Ll (WSS) L (tykmA)

.(two [acc.] + your [masc.pl.]) &Y &b Ghliy ((oS5) L& (tykm)

(two [acc.] + your [fem.pl.]) &£V &l by, ((S5) L (tykn)

(two [acc.] + my) &£ @l Whlay ((3) LW (ty)

(two [ace.] + our) aly &l WL o(Ls) L& (tynA)

el s e S oladle e 280 ggb Ul s gaall U
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(%) Jil& (atayo)

(450) b (atayohr)
(w0) b (atayohimA)
(r0) Jss (atayohim)
(4450) s (atayohin~a)
(&) L (atayoka)
(40) Js (atayoki)
(wigo) L (atayokumA)
(s5) Js (atayokum)
(¢40) L (atayokun~a)
(&) J& (atay~a)
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(stems ol panied .3

;—--- ktb

;; katab-u_1

ktb katab PV write

ktb kotub v write

ktb kutib PV_Pass be written;be fated;be destined
ktb kotab IV_Pass_yu be written;be fated;be destined
;7 kAtab_1

kAtb kAtab PV correspond with

kAtb kAtib IV_yu correspond with

;; >akotab_1

>ktb >akotab PV dictate;make write

ktb kotib IV_yu dictate;make write

ktb kotab IV_Pass_yu be dictated

;; kitab 1

ktAb kitAb Ndu book

ktb kutub N books

;; kitAboxAnap 1

ktAbxAn kitAboxAn NapAt library ;bookstore
ktbxAn kutuboxAn NapAt 1library;bookstore

;7 kutubiy~ 1

ktby kutubiy~ Ndu book-related

;7 kutubiy~ 2

ktby kutubiy~ Ndu bookseller

ktby kutubiy~ Nap booksellers

;7 kut~Ab 1

ktAb kut~Ab N kuttab (village school) ;Quran school
ktAtyb katAtiyb Ndip kuttab (village schools) ;Quran schools
;; kutay~ib 1

ktyb kutay~ib NduAt booklet

;7 kitAbap 1

ktAb kitAb Nap writing

;7 kitAbap 2

ktAb kitAb Napdu essay;piece of writing

ktAb kitAb NAt writings;essays

;7 kitAbiy~ 1

ktAby kitAbiy~ N-ap writing;written
<pos>kitAbiy~/ADJ</pos>

;; katiybap 1

ktyb katiyb Napdu brigade;squadron;corps
ktA}b katA}ib Ndip brigades;squadrons;corps
ktA}b katA}ib Ndip Phalangists

;7 katAlibiy~ 1

ktA}by katA}ibiy~ Nall brigade;corps
ktA}by katA}ibiy~ Nall brigade;corps
<pos>katA}ibiy~/ADJ</pos>

;7 katAl}ibiy~ 2

ktA}by katA}ibiy~ Nall Phalangist
ktA}by katA}ibiy~ Nall Phalangist
<pos>katA}ibiy~/ADJ</pos>

;; makotab 1

mktb makotab Ndu bureau;office;department

mkAtb makAtib Ndip bureaus;offices

;; makotabiy~ 1

mktby makotabiy~ N-ap office <pos>makotabiy~/ADJ</pos>
;; makotabap 1

mktb makotab NapAt library;bookstore

mkAtb makAtib Ndip libraries;bookstores
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(@ @ &) ydoll goddt jand ooy Jgur

—(S) RalS— {gSy [ ol gomme 16 i 3o 8 g

write G | Kkatab | <& | ktb
write <& | kotub | < | ktb
be
written;be » ) .
fated:b s kutib i | ktb
ated;be
L i€ | katab-u_1
destined
be
written;be o .
S kotab i | ktb
fated;be
destined
correspond
with s | KkAtab | <3S | KAtb (CE)
<is | kAtab_1
correspond
with s kAtib il | kAtb
dictate;make o »
) o8l | >akotab | <58l | >ktb
write
dictate;make . ) . <Xi | >akotab_1
. i kotib <iS | ktb
write
be dictated | <& kotab S | ktb
book s kitAb cls | ktAb . .
52 - <l kitAb_1
books S kutub i | ktb

) VU Sl ol e 065 g VU e 2Ll jslall el (3 dasn 20
Sl Sl S 8 0,55

(] el Sl e ki e it |yl il

(6 8)30) (3 Amose 2y DIl Bie 35y WL Ll Caas WA e 5 3 )
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Abstract

This study aims at clarifying the mechanisms and techniques used in Arabic Natural
language processing. It focuses on the automated morphological system processing of Arabic
language; with a comparative study of some models of the applications of the automated
processing of Arabic language morphology, which are: The Morphological Analyzers linked to
Arabic language, the Buckwalter analyzer of the University of Pennsylvania in the United States,
and Al-Khalil analyzer of the Department of Sciences and scientific research of the Arab
Organization for Education, Culture and science, in collaboration with the University of
Mohammed the first Oujda in Morocco, Computer Research Institute of King Abdulaziz City for
Science and Technology (KACST) in Saudi Arabia, and Columbia University’s Madamira
analyzer. The results of the morphological analysis of Al-Khalil and Madamira analyzers were

then put to use in an applied study.

Due to morphological analyzers, the comparison ended with a series of errors and
ambiguities. On the basis of these shortcomings, a proposed model was designed to address the

requirements of the computation of the Arabic language's morphological system.

The thesis is divided into four chapters; the first one is a conceptual, which defines the
concepts of this interdisciplinary science, and clarifies the interdisciplinary fields that make it up.
The most important of which is Linguistics, from which it derives its sources and linguistic
theories that aid researchers in the field of language processing in understanding the nature of the
language to be processed, and the second area is computer science, specifically artificial

intelligence, which provides us with technical means and methods of processing.
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The second chapter covers the steps involved in preparing the Arabic language for
automated processing, starting with its automatic modeling and the creation of linguistic corpora,
and then identifying the Arabic language's morphological system by defining the concept of the
morphological system of the language, which is based on inflection and derivation features, as
well as identifying the traditional Arabic Grammar and Western morphological theories that have
been entrusted with the study of this system. In the third chapter, which was dedicated to the
applications of automated processing of the morphological system; I explained the methods of
automated morphological analysis represented by a number of stages: Tokenazation, then the
removal of affixes through stemming or Lemmatization, which aims to reach the Lemma
entrance. I then identified the POS tagging.; followed by the criteria for the classification of
morphological analyzers. The comparison between Al-Khalil and Madamira analyzers in the
fourth chapter of the research, was based on automated morphological analysis methodologies

and morphological analyzer categorization critetia.

A test corpus drawn from a linguistic corpus of Modern Standard Arabic (MSA) was
adopted to compare the two models (Al-khalil and Madamira) (from the Kuwaiti Gulf
newspaper). It consisted of three text-types: news, economics, and sports, with a total of 1568
different words made up of verbs, nouns, and letters. The outputs of the morphological analysis
of Al-Khalil and Madamira were compared; starting with the Tokenization and the ambiguity
caused by the lack of diacritics, then stemming and lemmitization by removing the affixes from
verbs and nouns to reach the root, stem or lemma, and finally defining the parts of speech and

adding the morphological and grammatical features to each word.
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