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Oxford Dictionaries

e Searching for a word
EEEETTY) ™esaurus | Exampie sentences

i universities Universities 2 Lemmatising _
university . .
] Advanced search | Help U n |Ve rsrty

* Dictionary entries are the lemmas of the word.
* Lemmatising of input words is needed to direct the search for
the input word to the correct dictionary entry.

* What happens if the user entered a miss-spelled (unknown) word?

Cocionsy [RSRRTE
univercity m ﬂ

Advanced search | Help

. Gives No exact results foun for 'univercity" In the dictionary.
) Did you mean umiversity? university

suggestlons of Did you mean inveracity? inveracity

simitar words Did you mean intercity? intercity ’




Dictionary Entry

* Dictionary entry: Information provided

Dictionary/Thesaurus = Example sentences  For writers and editors | Writing skills =~ Puzzles

Print | Save | Email | Cite My entries(1)
Dictionary Entry —
Textsize: A A DlCthnary
UﬂIVEFSIty ‘university” in Oxford entries
— Dictionaries Onling Jump to:
Pronunciation: /ju:nr'vazsiti ¥ Pronunciation Line-break: On | off View thesaurus entry
noun (plural universities) POS + Plural form AL v
a high-level educational institution in which students study for degrees and academic research . See all example sentences Entry
- RO Meaning T
I went to university at the Sorbonme Exam D les ‘university in.the OED Online S::E: ;ZT;EE
his daughter is at university Fee e ety [ universal quantifier
universal recipient
‘university’ in ORO Online universal sst
Phrases P h rases Search references [ universsl suffrage
the university of life bl Al
H : universe
the experience of life regarded as a means of instruction Meanin g Look fﬂ_fttfﬂ”E'at'U”E of EEETT—
~ That is acquiring the knowledge which you will do well to put info practice as you travel to the E | s:.lmml :'; o e : University City
s : : X Inese | Frenc erman . 3
next stage of your journey through the university of life. Xam p €s Italian | Russian | Spanizh S::E:g {:H:E i
Ot h univocal
er ecsity
N
Middle English: from Old French universite, from Latin universitas ‘the whole, in late Latin 'society, guild', from universus Dictionaries Unix
(SEE UNIVERSE) unjein
Orlgin unjoined
unjaint
12/4/2011 4
a



What information can be provided
by the Arabic dictionaries?

Dictionary entry Meaning
Arabic Az Pronunciation Related words
WPOS 3 institution which provides a high level of education for sb who has left school ||St
A list of the words
Position in dictionary Lemma Root Pattern Plural form derived from the
same root or
——— words that have
=l = Examples
) ) - the same lemma
frese . <o Using a suitable font that shows the letters and the diacritics

Using colours to illustrate clitics attached to the word

:: :::: More on this word

Gall it o Phrases, Collocations, Idioms areit |
ala adjective [zl university in other languages:
:J&A TR (meanlng and examp|e5) German Universitat (f]
J'—"" noun Italian universita (f
s noun Portuguese universidade (f
& noun Spanish universidad {f
i noun Origin (relation to traditional Arabic Dictionaries) Korean &% oz
> noun Palish uniwersytet (m
== noun Russian VHWBEPCUTET (M
235 noun . Chinese SEERE
22 noun Morphological features Thai
== noun . . . . Arabic dagls
e Detailed description of the morphological features of the word’s -

- See Language Web display
. morphemes

A ”1”2/4/2011 Find this word in Oxford Ref59|1ce Online
Tis adverb

|2s adverb



‘university’ in OED online

Oxford English Dictionary

universil E,F, n. SECOND EDITION 1589
universalness d -
) Pranunciation Spellings Etyrnalagy Quotations Date chart Additionz
universalty
universanimous, 3.
Ly - (juznr'vazsiti) Forms: 6 vniuersite, 5 -versite, 5-6 -uersitee, 4-5 vihyuersite(e, 5-6 -uersyte(e; 5-7 vniuersitie (6 Sc.
universary, n. and a. wni-), 6 -tye, viiyuersytye, -tie, 7 vniuersity, -versity, 6-7 universitie, 7- university. See also vARsSITY, VERSITY. [a. AF.
universe université, universeté, univercyté, OF. universitei, universiteit, université (13th c.; mod.F. université, = Pr. universitat, It.

universitd, Sp. universidad, Pg. -idade; also in sense 1 MDu. universitet, MDu. and Du. universiteit, MG., MLG. universitéte,
MHG. universitét, G. universitdt, Dan., Sw. universitet):—L. aniversitat-, aniversitas, (1) the whole, entire number, universe, (2)
in later and medizeval Latin (chiefly in legal use), a society, company, corporation, or community regarded collectively; f. L.
aniversus (see UNIVERSE). |

un
universitary, 3.
universitas

' university, m.
univocacy

gpieocal iz tand I.1. a.The whole body of teachers and scholars engaged, at a particular place, in giving and receiving instruction in the

higher branches of learning; such persons associated together as a society or corporate body, with definite organization and
unBrocalty acknowledged powers and privileges (esp. that of conferring degrees), and forming an institution for the promotion of education
minsEpal o in the higher or more important branches of learning; also, the colleges, buildings, etc., belonging to such a body. In recent use,
const. without article: at (or to) university, etc.

Sometimes, especially in former use, synonymous with college: see COLLEGE 7. 4C.

univocalness

univocate, a.

univocation
univoltineg, n. and a. c1450
univoque, a. cl42s- - - iTes e 0
_ o384 1578 1661 1725 1858 1958
uniware, adv. c1300 c1400 1509 1544 1702 1840 1958
uniwares, adv. 1100 1200 1300 1400 1500 1600 7o 1800 1400 2000 2100

Unix, n
unjacobitize, w.

c1300 St. Edmund in S. Eng. Leg. 1. 438/256 So pat he bigan at Oxenford of diuinite, So noble alosed Per nas non in al pe vniuersite. Ibid.
439/278 He bigan so deope desputi of pe trinite, bat gret wonder me hadde purf al pe vniuersite. c1384 ? Wycrir Wks. (1880) 157 Hepene
mennus lawis and worldly clerkis statutis ben red in vnyuersitees. 1400 Rom. Rose 676g At Parys..he had..The accorde of the vniuersite,
And of the puple as semeth me. ec1425- [see COLLEGE n. 4]. €1450 Godstow Reg. 438 The house..that Robert of Staunton held of the
vnyuersite of Oxenford. 1509 FisHER Funeral Serm. C'tess Richmond Wks. (1876) 301 The studventes of bothe the vnyuersytees. 1579 W.
WiLkmvsoN Confut. Fam. Love 40 They labour to put out the eyes of this land (the Vniuersityes I meane). 1644 MiLTox Edue. 3 This place
should be at once both School and University. 1661 LAMPLUGH in Extr. St. Papers Friends Ser. 1L (1911) 126 University, Town and Country
are far more active and vigilant then before. 1702 LUTTRELL Brief Rel. (1857) V. 145 A patent..for founding an university.., to be called king
Williams university. 1725 Baney Erasm. Collog. (1733) 259 Are you going to Louvain to see the University? 1785 J. Apans Wks. (1854) IX.
530 He is anxious to study some time at your university [= Harvard College] before he begins the study of law. 1840 CARLYLE Heroes v.

unjaded, ppl. &.
unjagged, a.
unjailed, pa. pole.
unjarring, pgl. a.
unjaundiced, pol. a.
unjaunty, a.
unjealous, a.
unjealoused, ppl. a.
unjesting, ppl. 3.

unjesuited, ppl. 3.

I — (1-8:55-3) 305- Un_:'tmf:sitifas are a-notable, res:pecfable produE:.t of’tl-le modernnetgfs:. '1 ?56 STA_\'LIEY S}'nai 1%" Pal. X. 264 Th.e grs.:at Ji t—av:'ish J.mivel;sity ﬁ
-4 D
1 WUR by date Entry map Print Mail Help Sign out ‘ OX_FORJg,
Simple search Advanced search Iy [t I e o Sy UNIVERSITY PRESS




Traditional Arabic
Lexicography

Arabic lexicography is one of the original and deep-rooted arts
of Arabic literature.

The first lexicon constructed was kitab al-‘ayn o <\s” al-‘ayn
lexicon’ by al-farahid/ (died in 791).

Over the past 1200 years, many different kinds of Arabic
language lexicons were constructed; these lexicons are
different in ordering, size and aim or goal of construction.

Many Arabic language linguists and lexicographers studied the
construction, development and the different methodologies
used to construct these lexicons.



Ordering lexical entries in
the Arabic lexicons

al-halll methodology [5 lexicons]

— Listed the lexical entries based on the pronunciation of the
letters starting from the farthest in the mouth to the nearest

abl ‘ubayd methodology [3 lexicons]
— Listed the lexical entries based on similarity in meaning.

al-gawhar! methodology [4 lexicons]

— Listed the lexical entries based on last letter of the word.

al-barmak/ methodology [11 lexicons]
— Listed the lexical entries alphabetically.

Modern dictionaries uses a combination of root/word as
lexical entries arranged alphabetically.
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Search for the meaning of any Arabic root

Enter Arabic Root ( 2 siadl Jasi): IEI o 2= search |
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The use of Corpora in building
dictionaries — Example 1

Enter a word or phrase to see examples

university ﬂ SeleCting examples

from concordance lines

Showing 1-20 of 4513 example sentences for “university”

1 Two days later T'm told, I get a call from the state university, and the state university says, we have a problem.
.
2 He began his university studies in 1051 when he entered Tokyo University . LeXI co g ra p h e rs
] By education he means at the university of life as well as Le Havre University, where he got his degree in mathematics, giving himself a safety netin
case he does tumble from the current pedestal.
4 This 7o-something volunteer at the University of the Third Age in Clifford Street, York, which organises courses and activities for the over-sos, thought
herlife was heading for the slow lane when she turned 50.
5 He was born the son of a poor mill owner, and was the first in his family to go to university .
6 Get out and enjoy the artistic side of our often misrepresented university.
7 If you join a course run by the University of the Third Age do not ask your fellow studer agriculture crops specialists at their state land-grant university to obtain the best information for their
8 That is acquiring the knowledge which you will do well to put into practice as you travel agriculture Department of Horticulture | Michigan State University , East Lansing . MI </p><p> Jim Motes , Department
9 The contention that the First Amendment forbids a state university to provide a venue agriculture Department of Horticulture . Oldahoma State University . Stilwater . OK </p=<p= Sam Walker . Jersey
Christian beliefs is absurd. agriculture Extension Specialist in Vegetables at Rutgers University in New Brunswick , New Jersey | have devoted
10 Hisholidaysfrom university have found him up on the release site, near Pewsey, worki agriculture . and Jersey Gem . =/p=<p= Michigan State University Asparagus Cultivar Yield Trials </ p=<p> Locations
i1 The undergraduate library at my zlma mater - a state ‘university with about 15,000 u agriculture First harvest in 1994 . Oldahoma State University Bixby Vegetable Research Station </p=<p=
12 Thenext meeting of the Evesham branch of the ‘University of the Third Age will be hel¢ agriculture Pathologist located at your state land-grant university to provide seed treatment information -
13 Tdidn'thave the benefit of a great education as a young man, but the university of life: agriculture developed by Dr. Stephen Garrison of Rutgers l_nn'e rsity . Grooves on each side of the plateau of
. . . agriculture  diseases . </p==p> Studies at Michigan State University have shown over a nine-year harvest period
14 The clearest examples of its proponents were on the religious studies faculty at the state . .. . h Lo } ..
agriculture  benefit | </p><p> Results of a Michigan State University study ( 20 ) indicate that pre-plant applications
15 This is alleged to be the first time in the 8oo year history of that university . . . . oy - . . . . L
? g ’ : - agriculture yield = </p=-=p> Studies done at Michigan State University ( 221 ) showed that after six vears of trickle-irrigating
16 The undergraduate American students were majoring in education at a large state uniy agriculture with data available from USDA agencies and university and industry drainage specialists . Drainage
17 She didn_‘tt 20 ;?’fff’ higher education, leaving scheol at 16, but says, with a wink thatack agriculture multi-institutional project lead by the University of Florida and finded by the United Sovbean
university of life. . . . o . . . c :
agriculture conducted cooperativelv with The QOhio State University at the Wooster Branch Station of QARDC

agriculture Research and Development Center and Ohio State University

Extension , The Ohio State University ;

agriculture State University Extension ., The Ohio State University ; USDA-ARS Soil Drainage Research Unit
agriculture Erie Protection Fund , OARDC ;| Ohio State University Extension , Ohio Sea Grant Program . North
agriculture and analvzed in the laboratory at Purdue University . </p><p> Small amounts of pesticide move
agriculture watershed to determine the extent to which University of llinois fertilizer recommendations

12 / 4 /20 11 agriculture  impacts of drainage has been developed by the University of Minnesota and scientists within feder@o

| Page[i of 33179 [G0] | Next | Last




Lemmatized Arabic Internet
Corpus

http://corpus.leeds.ac.uk/query-ar.html

Querying Arabic Corpora

e

 Arabic legal texts, v2

@ Arabic Internet © Al Hayat News  Arabic Wikipedia € Corpus of Contemporary Arabic ¢ Computer Science corpus

Submit Query I Reset |l' CQP syntax only (Examples) Click here for getting help on the query interface

Set parameters of your query

« Concordance

Context: [60c (c for characters, w for words)

Sort by: © Document ( Frequency  lemma ¢ word
Thenby: © left  right

Output: |100 lines

« Collocations
Collocation scores: [~ Mutual Information [ T-score ¥ Loglikel
Context: |0 words on the left |1 words on the right

POS tag of the co]loc:lle:l POS tags

I also created the lists of the most frequent word forms in Internet, LDC, Wi
After lemmatisation done by Maidi Sawalha there is also the frequency list o

The corpora are:

The Internet corpus was compiled using the procedure described in i
The Al Hayat corpus — from Al Havat data (1999-2001) compiled t
The Wildpedia corpus — from the public Wiki data retrieved on July
CCA corpus — from Latifa Al-Sulaiti.

The Arabic Legal Corpus — from keywords collected by Hanem El-.

Computer Science corpus of Arabic — from keywords collected by |

o e e g

The interface was developed by Serge Sharoff; contact me at s.sharoff @ le

12/4/2011

Back to the guerv window

See 100 examples of '[word="42sa"] cut 100' in L-AR-LEMMA
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The use of Corpora in building
dictionaries — Example 2

university

noun

1
college, academy, educational establishment/institution, institute, varsity

* North American school
* historical polvtechnic

A

ctionary entryv »

Headword Match (1) Synonym Match (5) Antonym Match (0)

Showing 1-5 of 5 results for "university” Sortby: Ato7 | |
academy
...1educational institution, training establishment, centre of learning, school, college, university, institute, seminary, conservatory, conservatoire,

historical pol ytechnic...
Thesaurus entry »  Go to Dictionary entry »

college

...1educational institution, training establishment, centre of learning, seat of learning, scheol, academy, university, institute, seminary, conservatory,
conservatoire, historical polytechnic...

to Dictionary entry »
academie

...1educational, scholastic, instructional, pedagogical, school, college, collegiate, university...

institute

...10rganization, establishment, institution, foundation, centre, academy, school, college, university, conservatory, seminary, centre of learning, seat of
learning, society, association...

Go to Thesaurus entry »  Go to Dictionary entry »

institution

...10rganization, establishment, institute, foundation, centre, academy, school, college, university, conservatory, seminary, centre of learning, seat of

learning, society, association...

R P YA

Lemma

Score

Freq

college
mstitution
school
University
organization
agency
hospital
department
education
Cofrmunity
club
council

church
firm
mdustry
business
union
society
Zovermment
COmpany
bank
student
authority

sector

0.504
0.416

0.41
0.371

0.34
0.339
0.326
0.324

0.32
0.319
0.313
0512

0.31
0.309
0.302
0.298
0.295
0.293
0.293
0.293
0.291
0.287
0.287
0.284

207476
190572
981325
461863
416383
215584
276588
203022
3571278
672366
360545
263624
279459
212234
434801
845818
223911
346017
1199440
1185039
278006
775851
347240
197731

UHIVQI‘Slty new_oec_plus_biwec_alt freq = 198767

12



The use of Corpora in building
dictionaries — Example 2, cont.

uIliVGI‘Sitny()llege new_oec_plus biwec_alt freq = 198767/207476

Common patterns

* Frequency lists ErEEEmETT=0 50 o Do EonEeoE

X at-i N* 16968 10006 11.7 6.4 IN*'sIN 7439 3212 85 3.4 X out ofi N* 421 1325 2.8 8.3
/measurements study 1055 339 7.0 5.3| |campus 176 62 5.7 42| |drop 99 34537 54
tuition 39 109 53 6.4 |endowment 24 17 53 51| fresh 24 13924 49
can Compa re lecture 80 47 6.4 6.0 |handbook 11 12 45 51| |come 95 21502 13
enroll 121 110 63 64| |dean 12 22 39 51| |throw g 13 0.1 08
between two LEEEr 111 72 62 58| department 323 40 4.8 1.8 pRroe SiNNSHTS355 05030
teach 550 332 6.0 5.3|  admission 7300144724 o 260 134 2.4 1.4
WOFdS, and flnd professor 362 110 59 42| faculty 69 344232 |yx 25 12 17 07
semester 15 28 38 51| enrollment 1a £4032 nation 35 22 14 08
hOW these tutor 12 28 3.4 50| reputation 61 243825 ied States 33 22 13 07
enrollment 26 30 43 48| |mission 89 46 3.5 2.6
d student 954 806 4.7 4.1 |wrustee 12 83430
Wor S are mathematics 48 9 47 25  board 140 593422
freshman 26 22 4546  president 204 75 3.4 2.0
related to each — 75 39 4637 comcwmm 21 1353227
lecture [ 29 45 35| |budget 80 213213
Other- faculty B4 83 43 44| commitment 65 203115
tenure 31 10 44 30| lbrary 50 143113
instructor 10 36 22432 policy 73 EB6 2515
undergraduate 28 8 42 26| offer 25 82408
major 29 13 4.1 3.2| program 151 68 22 1.1
fellowship 12 16 3.4 41| |chapter 20 82108
administrator 41 21 40 31| |ceremony 18 1020 12
psvchology 35 11 39 24| website 29 1719 1.1
12/4/2011 dean 8 13 29 39| |procedure 29 14 1.8 0.7 13
course 293 282 39 38| |plan 895 351703



Collocations example from
the Arabic Internet Corpus

Corpus: I-AR-LEMMA; Tokens: 193842936

Query: [word="2l=al="]

Colloc: left=0, right=1; Filter:

LL score
LL score

Collocation  Joint Freql
652 77355

184 77355

L pala 219 77355
e 209 773
osfa il 133773
c e mala 94 773
sl s 105773
Sl 119 773
sals pala 131773
Al s 89773
8 ey mals 0773
ool s 76 773
b, e 24773
ER-N 95 773
Al s 61773

¥ s 38773
41773
Lyl 62773
59773
48773
47773
s pds 19773
K s 113773
.—'-JI'J o=

BRVARRETL B

ot pils 25773

PBETIEN
s il

il 1
111 3 nals
(el el

ol e L L L e L L L L L L L L L L L L L L

oL h Ln hn Lh Lh Lh L Lh L Lh L L L L L L L L L L L
n lﬂ_‘. h

Freq2
20458
9982
152191
140791
22059
15693
31312
57162
111227
24380
1501
30729
45
102740
21642
2254
3827
38686
47107
38441
36262

LL score Concordance

1747.99
473.49
286.37
27640
267.59
188.70
180.57
176.73
158.22
156.75
143.41
119.21
105.88
103.58

99.58
95.90
94.14
§4.03
72.89
59.21
58.82
52.01
48.15
4511
42.70
41.75

Examples
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Oxford bilingual dictionaries

Translate French and Eny
. |Eng|ish to French =| El outline view showihide options... ®  print | email | cite | link and resources
[¥ Examples
¥ Idioms
- - v Phrasal Verbs
|university E ¥

help @

more search options

. . o . More on this word
Found university in 50 entries UI"IIVEI'SIty [..J uni VB-SQH] Br+) Am) Engl |Sh
. El university in other languages:
A.n
.. degree town universitaire place a université (1) German Universitat (f)
[université university entrance FrenCh [talian universita (f)

4 back to results

entrée f a luniversité university ... . Portuguese universidade (f)
B. modif . . . .
- - = - Spanish universidad (f)
: en University . . - - .

p e » El [lecturer] d'université; [degree / town] universitaire; [place] & Japanese FE
... OU Open University n British Iuniversité e gt
English University enseignement Korean (BE) = E
universitaire par correspondance . university entrance = entrée (7) & l'université Palish uniwersytet (m)

- Russian YHUBEPCUTET (M)
. PPE university education = formation (f) universitaire Chinese A A
... British English University Thes - -
philosophy, politics and economics E"_ Hﬂjmmaﬂ
philosophie, politique et économie f Arabic i
A '

4. redbrick university See Language Web display
n British English université f autre que
Cambridge et Oxford ___ Find this word in Oxford Reference Online
5. free university Examp|eS frOm Other Ianguages
n American English University

systéme d'enseignement universitaire pa ra I Iel (0] rpO ra

par correspondance ouvert a tous

Results 1to 5 of 50

Papogi4/2011 15
12345678910 next>



Google translation

Gox ;gle translate

From: | Arabic ¥ _-i To: | English ¥ Translate Arabic to English translation

Lictonary

¥ Allow phonetic typing =
noun

1. university
2. academy
3. wvarsity

= University

- View detailed dictionary

Dictionary

Found in dictionary: Arabic = English.

R
noun
1. academy o
2. varsity of

3. university |

abbreviation

1. uninf
12/4/2011 2. uty

Related phrases

Anala i
chancellor
Al S d
send down

b g LT Anala sl

chancellor

dodlls o daala 30 E gl

fellow

Anala B il
coamimaoner

Anala = o
fellow

calender

Ea.nh_. e
graduate

Ao duald ) oot

rectorship
Alalae il

rectorship

16



Oxford bilingual dictionaries

'DICTII}NARIEST OXFORD LANGUAGE WEB

Translate

= IArabic: v|
13 institution which provides a high level of education for sb who has left school .
German Eﬂg'lSh
=

help [ Universitat noun

Italian Polish

Word list universita noun uniwersytet noun

more a

Dictionary entry

Meaning in

4a4= noun

o Russian

e French

a2yl wils noun — YHWBEPCUTET noun

moun

= adjective

b jals adjective
Jo= noun _

> Portuguese English Thai

]
(e noun

universidade noun university noun WINENaAY

ik R mahawitthayalai
5.‘.._9 noun

4255 noun

3:):53.'* naun Spanish Chinese

s noun ] ) = =

i universidad noun . ,m;'.fij( i
25~ noun ZOonghéxing daxug

S8 noun

a3 noun Language

2523 nour Dictionary entry

2= noun

Arabic Korean

(g ot
Japanese .
(jonghap) daehakgyo
KF

“ noun POS EUF< Pronunciation

12/4/2 (%] adverb daigaku 17

4—'—91‘3‘ noun



Oxford bilingual dictionaries

Do users need to know the meaning of word in
many different languages?

Users need to translate from one language to
another.

Connecting terms with a central language
(English) can connect two languages together.

specific linguistic information to each word from
their monolingual dictionaries can be provided, in
addition to information of the central language
(English)



Arabic & Arabic NLP

e 200 million people speaking Arabic as first
language.

 More than 1 billion Muslims need Arabic to
recite the Quran ( the holy book of Muslims).

* One of the UN official languages.
* |Increased potential for learning Arabic recently.

* Many commercial software companies invest
in Arabic NLP.

12/4/2011 19



Why is Arabic NLP difficult?

 Complex morphology
— Words consist of multi-morphemes of 5 kinds
— Proclitics, prefixes, stem/root, suffixes, enclitics.

¢ Ly 2 < —3 [ wasayaktubiinha ] (And they will write it)
- - - 2 ‘%O /. 2 -
3 O T Bt 9 L
Conjunction Particle of Progressive Root / Stem Relative Pronoun Relative Pronoun
futurity letter (Plural/Subject) (Object)

* Vowels & Diacritic Marks
— 3longvowels (! alif, s waw, sya’)
— 3 short vowels ( fatha" ~, damma" °, kasra" )
— Other diaratics: sukiin —, Sadda" =, tanwin (7, ", )
— talwil character (-).

— hamza" (¢ 317s), ta’ marbita™ (3) and ha’ (¢), ya’ (<) and alif
maqSira™ ( s ), and madda” ( 7).



Morphological Analyses of

Arabic text

Morphological analysis is
essential for processing
text corpora and building
dictionaries.

Existing Arabic
morphological analyzers
failed to achieve accuracy

rates more than 75%.
(Sawalha & Atwell, 2008)

We can not rely on such
analyzers for further
analysis such as part-of-

speech tagging and parsing.

Morphological Analyzer for
Arabic text
Step 1: Tokenization
- Different text types
- Spell-checking
Step 2: Function words
Step 3: Clitics, Affixes & Stems
Step 4: Root/Lemma extraction
Step 5: Pattern generation
Step 6: Vowelization
Step 7: Assigning detailed
morphological features tags for
each of the word’s morphemes




Example of Analyzed word

SaaldVs wa al-gami‘ar (And the universities)

A ° -
< o J! 3
Feminine plural stem Definite article conjunction
letters
4 A iati 4 ™
Lemma <link> /TDronunuatlon \ Root <link>
s Lemma root POS Pattern o
WLZ' Meaning s
e P
Examples - N\
Pattern Phrases, collocations, idioms Plural form
el Origin (links to traditional Arabic o lre >
Word’s morphemes
g prme= Particle, conjunction (clitic)
Ji r-——d- definite article (clitic)
o np-——-flp-vandd-—-ncat-s | cgl|ective noun, feminine
(M/S), varied, non-human ...
12/4/31 r-—-1- plural feminine letters

/ Word'’s list of \

similaf root
‘cl;,\
=
@:L;.
R

http://www.comp.leeds.ac.uk/sawalha/tagset.html




Samples of traditional Arabic
lexicons

(':LJ\};\ Ju CA.E:- 4..59 cc\.:\.f,b\.f,\..gs\&;&\uf Jgg..ffca}\) cd)ju u\.ﬁ\
3 an el 1 ,meyd;,u\‘gu\_& ,d:;&w.gw,w cd}-\fab).\.&dm.jﬁf

w

‘L-Aﬁ\ u\.&!\ s\ o,..SsJ\SS\/” cd}d’u O}S}-GJ s t.))fmga c;‘}é.a:\aj@j cs-\.J\}«gJ LSS
cuwu‘;}s&_s ey ).L.mu\.&!\ cu“w..su(,;\ LS 16 281 gl o !

8 Lks J UK o du@ ENEROE ey Jm; drend WS WS 4..&3\, &u\jww\y

S a;.:.:s\) s 5 g S WSS ek ol 4 S O Wl ;GMJ\ WSony Al
& Soly 5.5 ade o g i <5 5 3 A Iy i Sy KN SliS,

OW\O\};:‘}MJ\:\J’JJ\VK\ Uy S

k t b: [Alkitab] the book; is well known. The plural forms are [kutubun] and [kutbun]. [kataba Alshay’] He wrote something.
[yaktubuhu] the action of writing something. [katban], [kitaban] and [kitabatan] means the art of writing. And [kattabahu] writing
it means draw it up. Abu Al-Najim said: I returned back from Ziyad’s house [after meeting him] and behaved demented, my legs
drawn up differently (means walking in a different way). They wrote [fukattibani] on the road the letters of Lam Alif (describing
how he was walking crazily and in a different way). He said: I saw in a different version, the word “they wrote” [tikittibani] using
the short vowel kasrah on the first letter [taa], as it is used by Bahraa’ (Arab tribe) dialect. They say: (ti’lamuwn) (you know).
Then the short vowel kasrah is propagated to the following letter (kaf). Moreover, [Alkitab] the book is a noun. Al-lihyani Al-
Azhari definition is: [Alkitab] The book is the name of a collection of what has been written (a collection of written materials or
texts). And the book has gerund [Alkitabatu] writing (art of writing) for whoever has a profession, similar to drafting and sewing.
And [Alkitabatu]: is copying a book [copying a book in several copies]. It is said: [iktataba] someone subscribed another means;
he asked to write him a letter in something. [istaktabahu] He dictated someone something means to write him something. Ibn
Sayyedah: [Iktatabahu] is similar to [katabahu]. 1t is said: [katabahu] write something down means draw up. And [lktatabahu]
writing something down means dictate someone something, which is the same meaning of [Istaktabahu]. [Iktatabahu] registering
scuhne) and [Zktatabathu] registing (feminine). In the Qur’an: [lktatabaha] He registered it, he has dictated it every sunrise
c? s/unseil which means dictating it. It is said: [lktataba Al-rajul] The man registered, if he registered himself in the Sultanzs
offlce




Constructing the Arabic broad-
coverage lexical resource

Analyzing Lexicon’s Text Separately

* Convert each lexicon text into a unified format.

Jaﬁgsﬁ?).fa:u d}\f:b)-\.&wgﬁu\ V:QJ\}»\JB A.Er ﬁ) MLS;\;LS;L.:A.&;@\J sﬂsggﬁse&\) J)Jm uLSJ\ (S kK k
;LJ\ aj..S J\Q\ c.;\( u}o.l:u O)SJM sl u)j..& 9\,@44&5@) 9LJ\J..§.~ OL.S; qu\uamdw\)j Ju uﬂ\ e‘ﬁ OJJH‘JQL.SJ ud.:u
4..5\) 4.!::-4..5 By LS S a.t....uu;\ Aa.&uwu‘sug...‘u.&m, ubgb&dv&mmﬂ‘swwuwuﬁ duu) Mm,s
gwd\:\&)\wﬂ Uy SR yx_w\jcﬁwsug@&__s gl ol By ABES aES (S A, 4._5,..‘\;,0.\5) e

.. OLH“J\O\}J

* A bag of words is extracted from the definition text.

500 (o, o0& (o, BAS) (o, ) (o aly) (5, 5F) (o
(S by (e, ) (o, BA) (o E) 0 (as L i) (e gt) (o, O
(S0 (o, ak) (o5, o) (o, ) (o, dx) (@ K (o, mebly)
(S coam) (e, B) 0 (o, k) (o, de) (oS, d8) (s ) (os, LE)
(5 cmdy (o, W) (s, L) (e sy) (o, ) (e lsy) (o, L)

e A normalization analysis that verifies the word-root pairs by
applying linguistic knowledge. »




‘aktabahu
‘aktaba
‘aktabtu
‘aktibnl
"iktab
‘istaktabahu
‘istaktabahu
‘istaktabaha
‘iktataba
‘iktataba
‘iktatabahu
‘iktatabaha
‘uktub
‘uktutibtu
‘iktitabuk
‘iktitabuka
al-"iktitabu
at-takatubu
al-katib
al-katibu

al-kitab
al-kitabat
al-kitaba
al-kitabat
al-katatb
al-kitba'
al-katiba’
wa katba'
al-kata’iba
al-kata’ibu
al-katiba™
al-kata’iba
al-kataba'
al-katbu
al-katbi
al-kutabu
al-kutaybatu
al-kuttaba
al-kuttabi
al-kutba’

e
2 /° - e
A
}a - $

-
2

>

4 g

°
4 g ~0

wQU e ‘

- e

al-kutba™
al-kutba™
al-kitab
al-kitaba™
al-kitaba
al-kitaba™
al-kitabu
al-kitabi
al-mukatib
al-mukatiba’
al-maktab
al-maktabat
al-maktiubal
al-kuttabu
al-kitaba
al-kitaba™
al-kitaba"
al-maktabu
al-maktiuba™
‘istaktaba

The first 60 lexical entries of the root S k-t-b ‘wrote’ stored in the broad-coverage lexical resource.




Combining into One Broad-
Coverage Lexical Resource

e After analyzing each lexicon, a combination algorithm is
applied to construct the broad-coverage lexicon.

Lexicon Word types Records Percentage
[B] inserted [A] (A/B)% (A/C)%
1  lisan al-‘rab 207,992 207,992 100.00% 47.80%
’ > - 11 I, -

2 Z’l‘_“ift“m al-mu pitfial 74,507 61,113 82.02% 14.04%

tag al-‘ariis min gawahir al- 0 0
3 T 128,119 95,415 74.47% 21.93%
4  mubraras-sihah 19,540 16,573 84.82% 3.81%
5 ‘;’;‘”"r‘;ﬁ’ CLICh et 12,396 9,805 79.10% 2.25%
6  kitabu al-‘ayn 30,292 18,878 62.32% 4.34%
7  al-mu’gam al-wasit 36,660 25,364 69.19% 5.83%

Totals 509,506 435,140 [C] 85.40% 100.00%

12/4/2011




The Corpus of Traditional
Arabic Lexicons

Lexicons’ text can be used as a
corpus of traditional Arabic
lexicons.

Different domain than existing
corpora.

The Arabic corpus of
dictionaries covers a period of
more than 1200 years.

Consists of large number of
words and word types.

Has both vowelized and non-
vowelized text.

Vowelized
words analysi

Non-vowelized

word analysis

Number of files | 247

Size | 178.32 MB

# of words
5 # of word types
# of words

# of word types

Partially-vowelized

Word
é

o

Ju
g

O

b
JB,y
R
13)
i
42

Frequency
292,396
269,200
172,631
120,060
108,252
89,195
88,233
82,027
81,479
78,622
75,149

14,369,570
2,184,315
14,369,570

569,412

Non-vowelized

Word | Frequency

o 322,239
4 |301,895
J6 | 190,918
< | 132,635
5, | 130,809
S 119,639
5| 115,842
J6y, | 99,601
o | 94,980
L 94,530
o | 92,213



Key notes

When do users start using dictionaries?

What are the users’ needs of monolingual or bilingual
dictionaries?

What is the best arrangement methodology for Arabic
dictionaries?

What are the technologies needed to search for a word in
dictionary?

What linguistic information that can be provided in a
dictionary for each dictionary entry?

How is dictionary entry connected to other dictionary entries?
How are examples of the dictionary entry selected?

What are the phrases, collocations, idioms that are related to
dictionary entry?



Conclusions

Morphological analysis is essential technology for constructing
dictionaries.

The Arabic morphological analyzer provides detailed information
about the processed words.

Traditional Arabic lexicons are important because they provide the
correct linguistic information about the words, examples from the
Qur’an and poetry, collocation used in the past 1200 years, etc...

Arrangement of Arabic dictionary entries is a challenge for Arabic
lexicography.

Three types of dictionaries can be provided according the user
needs; Modern Arabic dictionary, traditional Arabic dictionary, and
a dictionary of dialects.
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