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Stop-words
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e Common words that
frequently appear

* |solated
o ho information

* |n a sentence

o grammatical and
syntactical function
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Stop-words exploitation & removal
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* Text categorization

* Information extraction
* Text summarization

e Search engine indexing

Removal

* COrpus size --
e Saves space in indexes

* Increases accuracy
without damaging
retrieval efficiency
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Stop-words identification

Static stop-words list

Morphological analysis

. To remove these words

Corpus-dependent * The grammatical category
* Rely on the frequency default

feature . .  Don’t c ‘er all clitized
e Don’t consider all clitized we must identify them for

forms

detect s» (POS=particle)
ignore sl (POS=noun)

contains s
excludes clitized forms ...c s¢d < 58 5
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Objectives

A comprehensive Arabic rule-based stop-words list

©

A contextual stop-words analyzer
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State of the art

Stop-word lists

* Shereen Khoja (16s)
* |brahim Abu El-Khair(s29)

Walaa Medh | * BAMA
Ala.aa. eI at et al. (1061) e ALKHALIL
ajmi et al. (200) e MADAMIRA

Morphological analysis

e Stop words project(is2)

e CALIMA-star
e Ranks NL102)
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Proposed approach

\
84 clitized forms
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Context-free analysis

A
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Proposed approach

Complex Stop-words list ‘
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Context-free analysis

Contextual analysis
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1.A- Simple Stop-words list design

Native particles
dalld Gig

Simple Arabic stop-
words Lexicon

Bardiuall ClLal€l) anse
Adasud) 4y 2l

- Conjonction ikl Cig
- Conditional ba_<&d) < g a

- Interrogative particles alg&ia) ciga
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Special nouns
sland) ciliay Cig

- Relative pronoun 4 s« sall sleud)
- Personal pronoun 4laiiall aé ) jilad

- Interrogative pronouns ak4iay) slaud

Special verbs
Jadl) clday Cig a

- Certainty verbs (i) Jladi
- Transposition verbs Jisaill Jladi

- Beginning verbs § 94l Jladi
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Proposed approach

Simple Stop-words list A

Context-free analysis A

@ B Contextual analysis
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ProClitic

_
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1.B- Complex Stop-words list design

Complex Stop-Word

Simple Stop-Word EnClitic

2

AR
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1.B- Complex Stop-words list design

ProClitic

Conjunction alaall Ca g pa

Prepositions Al s s connected pronouns dlaidl yilazl
Accusative Particles <uaill Cag prevention P RPN
Future particle Jasiial) Cpans Ascribing Al ¢

Definition particle iy il

Arabic rules Arabic rules
Word type

Particle s a
(- d\ Noun e.u.a\ W
Verb J=d
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Proposed approach
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Context-free analysis

G Contextual analysis
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1- Arabic Stop-words List (ASL)

diacritized stop-words list named ASL (Arabic Stop-words List) :

Enclitic Simple stop-word Proclitic Complex stop-word Category
- maybe Je And J3 And maybe Jals NP
_ that Sl like & like that B SN
- you are Cp & will (s we will be O S SV
you < no more than e - no more than you e SN
you & maybe S - Maybe you e SV
they a to Al And is 3l And is to they agall 3 NP
, , , , (8 LK K e
Native Particles Special nouns Special verbs Total © e o oan
L8 I8
Simple list 84 263 1,784 2,131
Complex list 1,590 9,627 27,936 39,153 | Khoja (ie8)
Abu El-Khair(1529)
Alajmi (200)
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Proposed approach

Simple Stop-words list

— ° Complex Stop-words list

\_
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2- Stop-words analyzer design

- = = e e e e e e e e e e e e e e e e =

Context-free analysis

Input text
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Pre-
processing

A
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“ stop-words

ntial

Contextual analysis

e o e e e  — — — — — — — — — — — — — — —————————————————

L~ HMM
Smoothing
Viterbi

. e e e e e e e = e e = = e e e e e e e = e = = = = ==

On arabic stop-words: a comprehensive list and a dedicated morphological analyzer

\ 4

Analyzed
text
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Input word

[Proclitic —
Simple stop-
word —
Enclitic]

[
=

Probable simple
stop-words

e [
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Exist in the lexicon

Possible
stop-words

e e e e e  — — ——

Context-free analysis

suollejuawgas
|ennuslod

sasAjeue |e1ual04

_______________________________________________________________

. e o o o o o e o e e - - ———

~

e e -

2- Stop-words analyzer design

Contextual analysis

f—
—_—
—_—

Observed state

Hidden state

JOO

Best Viterbi path

e

20ua3uas 3ndu

sasAjeue |eljuajod
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Stop-words list evaluation

Accuracy

IZNE=

N
78,477 tokens

15,684 unique

# ! Total
B8 0
68
Khoja Abu El-Khair List 1 Ranks NL ASL
144 552 98 68 1,247
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Context-free evaluation

Corpus Accuracy
(manually annotated ) |
1,628 words ‘I éoi

Y

419 stop-words

¥ 4s siia A pay Aliad) Asaal) 3 AT B giaa [Y 3] de gile DA ‘pay Alinl) Adyaal) 3 jiss

Toeg o G 2yak 2 A e o e o o s w - ey ® . . 9
Aliia AL8UET 28 g ) Lgd i ygual) <33 gdaa [CF (8 «OF] Whlma Ailia 480 29) g ) [Led] & pgea] o4 1%
Odall (s L i (e L e Gl [( cOa e eEa oG] [
BAMA Alkhalil 1 Alkhalil 2 CALIMA-star ASL analyzer
91.09 88.70 93.98 93.12 99.94
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Contextual evaluation

Corpus Accmiracy
(manually annotated )
1,628 words ‘I £(.>l
419 stop-words \l/
¥ ds sila M gay Aial) Aaall 3 AT B giaa [Y 3] de gile DA ‘pay Alinl) Adyaal) 3 jiss
@Q&a@&ﬁdﬁ\gJLweﬁM\ ¢33 gdaa [u; (f céb]tgijy@w%mﬁﬁ‘”[@]aﬁd\ 82.35%
Gl e e (e LS Gl [E eOsa e e e [R5 e
MADAMIRA ASL analyzer
90.17 97.85
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Identification

e Static list

* Morphological
analysis
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Conclusion

* grammatical
category

e clitized forms

Designed

e comprehensive
Arabic rule-based
stop-words list

e contextual stop-
words analyzer

J

* 1,247 Vs 552 (2" list)

e context-free 99.94%

e contextual 97.85%

N /
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