International Journal of Religion

2025

Volume: 6| Number 1 | pp. 121 - 127

ISSN: 2633-352X (Print) | ISSN: 2633-3538 (Online)

ijor.co.uk

Arabic Stop Words for Information Retrieval Systems
Tengku Mohd Tengku Sembok’, Belal Mustafa Abuata®

Abstract

This paper explores the classification, analysis, and implications of Arabic stop words in the context of natural langnage processing (NLP) and
information retrieval systems. Arabic, with its complex: morphological and syntactic structures, poses unique challenges for antomated data
processing. Stop words, such as prepositions, adverbs, conjunciions, and interjections, often comprise a significant portion of texct but carry minimal
semantic valuwe. Their removal is essential for improving the efficiency and accuracy of text analysis tools. The study employs both manual selection
and statistical analysis to develop a comprebensive stop word list, focusing on Ouranic text as a reference corpus. By infegrating linguistic insights
and computational technigues, the paper hishlights the importance of stop words in stemming algorithms and indexing processes. The findings
emphasize the potential for improved retrieval performance and reduced computational overbead through effective stop word handling. This work
contributes fo advancing Arabic text processing and serves as a foundation for future research in this field.
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INTRODUCTION

The rapid growth of digital information and the increasing reliance on automated systems for data processing
have highlighted the need for effective natural language processing (NLP) tools. In the context of Arabic, a rich
and complex language with unique morphological and syntactic structures, one of the fundamental challenges
lies in handling stop words, non-content words that carry little semantic value but are abundant in textual data

(Abdul-Maseh, 1981; Dahdah, 1985; Hilal, 1990; Saliba & Al-Dannan, 1990).

Stop words, which include prepositions, adverbs, conjunctions, and interjections, account for a significant
portion of Arabic text. While these words are essential for grammatical correctness, they often hinder the
performance of information retrieval systems by inflating the size of indexing structures and reducing retrieval
efficiency (Salton et al., 1975; Salton & McGill, 1993). Identifying and removing these stop words is, therefore,
a critical step in the preprocessing phase of text analysis (Al-Kharashi & Evens, 1994).

This paper delves into the classification, analysis, and implications of Arabic stop words, emphasizing their role
in information retrieval and stemming processes. By leveraging linguistic expertise and computational
techniques, this study aims to refine stop word lists and optimize Arabic text processing. Through a
combination of manual selection and statistical analysis, a comprehensive stop word list has been developed
and evaluated, with a particular focus on Quranic text as a reference corpus.

Arabic Non-Content Words

Arab grammarians have classified Arabic articles based on their usage and meanings in the Arabic speech
(Abdul-Maseh 1981; Dahdah 1985). These are prepositions, adverbs, conjunctions, and interjections. These
articles are widely used in Arabic as connectors and complimentary to sentences. Arabic articles can be attached
to pronouns, words, and to each other.

Having knowledge in these articles will help in the understanding of the Arabic morphological structure.
Consequently, this knowledge is important in the development of Arabic stemming and information retrieval
systems. Therefore, in the next sections we will briefly describe each of these four classes of Arabic articles.
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Prepositions

This type of articles is called by grammarians as the particles of attraction ()l <i33), the particles which
govern the genitive (Saliba & Al-Dannan, 1990). They are divided into two groups: the separable prepositions
and inseparable prepositions in accordance to their state of being attached or not to other words. Table-1 shows
inseparable prepositions and Table-2 shows those of the separable type.

TABLE-1: Inseparable Prepositions

Preposition Meaning

5 and, in swearing

&l same as, like

Jd to, for

[ in, at, by

< by, in swearing
TABLE-2: Separable Prepositions

Preposition Meaning

< to

= vntil, up to

JEN excluding, except

EES except, apart from

= many, may

lac except, exclude

i’ on, over

o from, after

o in, inside

S in order

VA because, if not

O between

Lo, middle

el behind

Cind under

o) without

amd after

oo with

la recently, since lately

e from, on account of

e recently, since lately

Adverbs

Arabic adverbs are divided into three types: adverbs of various origins, indeclinable nouns, and nouns in the
accusative. The adverbs of various origins can be partly inseparable or separable. Table-3 shows examples of

these types.
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TABLE-3: Examples of Arabic Particle Adverbs

Adverb Meaning Type

i 1s used for questioning various origins (inseparabl)

N 1s used to express futunity various origins (inseparabl)

d surely various origins (inseparabl)

Jad certainly various origing (Teparable)

13 if various origing (reparable)

ol so various origing (Teparable)

o truly various origing (Teparable)

Lazs only various origing (Teparable)

5 he indeclinable nouns

gt whom indeclinable nouns

Laiy while indecknable nowuns

s how indeclinable nouns

\aa this indeclinable nouns

laa very much accusative

lotan all AcCHTative

L wherever accusative

ks a little accurative

| 8 alot accusative

lag tomorrow accusative
Conjunctions

The conjunctions particles in Arabic consist of different groups with reference to their implication. Some of
these groups are: ahall g a (connective particles), Ll Gaga (conditional particles), el Cag A (paste particles),
aoll s (clipping particles), il oo (accusative/subjunctive particles), etc. These particles can be
separable or inseparable. In Table-4 are examples of these particles with their meanings.

TABLE-4: Examples of Arabic Particle Conjunctions

Adverb Meaning Type

al or connective
S or conngctive
i rather conmective
_a then conmective
N until connective
3 and then conditional
13} whether conditional
Lo as for conditional
o if parte

5] that parte

oS like paste

oAl but parte

Jad perhaps parte
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cul would parte

ot ] therefore aceusative/ suljunctive
s so that aceusative/ suljunctive
Lal whereas clipping
A not clipping

Interjections

This type of particles is called < soal (sounds or tones), which are mostly used in situations like being in pain,
danger, as a complimentary, and surprise. Some of these particles are shown in Table-5 together with their
respective meaning.

TABLE-5: Examples of Arabic Particle Interjections

Adverb Meaning

N comie!

i or

ol pish!

U then

N Oh!

Y to call a horse

Development of an Arabic Stop Word List

Words that are frequently occurred in documents and do not give any hint value to the content of their
documents are labeled as stop words. Thus, they are eliminated from the set of index terms so that they will
not mterfere with retrieval process. Salton & McGill (1993) reported that such words comprise around 40-50%
of a collection of documents text words. Eliminating the stop words from consideration early in automatic
indexing will speed up processing, save a huge amounts of space in indexes, and will enhance retrieval
effectiveness (Frakes & Baeza-Yates, 1992).

There are many approaches used to determine stop words list which having the same aim of finding those
words of no content values (van Rijsbergen, 1979; Popovic, 1991; Fatimah, 1995). These approaches range
from manual selection of such words to statistical methods of identifying occurrences of words with very high
or very low frequency.

The approach used to find the stop words list in our experiment is the combination of manual selection method
and statistical counting in determining highly frequency words. The sources used as references are as follows:

1. Al-Omari set of 117 stop words (Al-Omari, 1994);
2. Words obtained with reference to Abdul-Maseh (1981);

3. Words obtained with reference to Al-Mawrid Arabic dictionary (Al-Baalbaki, 1996);
4. Words obtained with reference to Al-Dawody (1997);

5. Words obtained with reference to Al-Baki (1981);

6. Words obtained from the chapters in Al-Quran (Ali, A.Y. 1983).

As mentioned above, one of the methods used to find the list of stop words is from the chapters of Al-Quran.
Al-Quran is the Muslim’s holy book consisting of 114 chapters. After extracting all the words of Al-Quran and
compute their frequency, we rank these words in descending order. Table 4.6 shows the list of the top 40 most
frequent words. Among them are prepositions (3, (=, i, Soe, ale ) ), adverbs (1, ), conjunctions (3), and
words such as (€l ). These words are the candidates for stop words.
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Rank Term Frequency Percentage
1 3 10131 11.51%
2 e 3113 354%
3 4l 2393 272%
4 Lo 1727 1.96%
5 b 1474 167%
6 o 1242 1.41%
7 al 1219 1.38%
8 ol 975 1.11%
9 e 709 0.81%
10 o 707 0.80%
11 bl 666 0.76%
12 Jis 501 057%
13 syl 444 050%
14 5 437 0.50%
15 ol 432 049%
16 el 416 047%
17 s 407 0.46%
18 an 398  045%
19 b 361 041%
20 & 356 0.40%
21 13 355 0.40%
22 A 340 039%
23 4 329 037%
24 K 327 037%
25 3 315 0.36%
26 s 311 035%
27 302 034%
28 4 298 0.34%
29 Eiik 295 033%
30 il 285 032%
31 e 272 031%
32 15 270 0.31%
33 IS 264 0.30%
34 o 261 0.30%
35 & 261 0.30%
36 K 257 0.29%
37 Les 244 028%
38 3 237 027%
39 Eig 231 0.26%
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40 agile 215 0.24%
Total Number of Words in Al-Quran 88052

Some words in Table-1 such as 4! (God’s name), el (your god), ! il (they believed) are content bearing words
that are also frequently occurred in Al-Quran. These common words contain in every chapter and many
sentences of Al-Quran. Therefore, their inclusion in the list of stop words does comply with the fact that they
are not good indicators of the content of the collection. But, on the other hand, the user might want to retrieve
those sentences with these words.

In our analysis, we found that there are few words such as Ugl), s8I Lags and others which has low frequency
of occurrences. These words, theoretically, should be included in the stop word list. This complies with the
approach taken by Fatimah (1995) in the development of the Malay stop words using the Malay translation of
Al-Quran.

As aresult of the detailed study, analysis and with references to some Arabic morphological books as mentioned
at the beginning of the paper, we came out with a final list of around 753 Arabic stop words (see appendix).

Evaluation of the New Arabic Stop Words List

The evaluation of the new Arabic stop word list was performed on Al-Quran chapters. The total number of
words in Al-Quran is about 88052 words. The evaluation of this list is considered as an introductory stage
towards the aim of developing the new stemming algorithm. Both the new stop words list and the new
stemming algorithm will be incorporated together and used to develop the experimental Arabic document
retrieval.

In our evaluation, we compared all the words from Al-Quran to the new stop words list. The total number of
words that matched the stop words list is 40620. This has resulted in 47432 words remaining in Al-Quran. This
means 44% of the words mn Al-Quran are stop words and if these words are not being considered as index
terms then the compression ratio of 44% will be achieved. The evaluation performed using the stop words list
developed by Al-Omari (1994) resulted in 35% compression rate. However, the above compression rate
achieved for Arabic words is less than what has been reported by Fatimah (1995) for the Malay translation of

0/

the Al-Quran, where a compression of 53% was obtained using her Malay stop words list.

One of the mteresting results we found in our analysis of the Arabic stop words is that, the 10 most frequently
occurred words in the collection (shown in Table-2) constitutes around 26.90% of the words, whereas the same
ten stop words constitutes around 58% of the total stop words.

TABLE-2: The List of The Topl0 Most Frequently Occurred Words in the Quranic Collection and their respective

pementage
Rank Word Occurrence Percentage Percentage
(/total # words) (/total # stop words)

1 5 10131 11.51% 25%
2 e 3113 354% 8%
3 4 2393 272% 6%
4 Lo 1727 1.96% 4%
5 b 1474 1.67% 4%
6 E 1242 141% 3%
7 o 1219 1.38% 3%
8 ool 75 1.11% 2%
9 L 709 0.81% 2%
10 ol 707 0.80% 2%

Total 23690  26.90% 58%
total # words total # stop words
88052 40620

CONCLUSION

The study and classification of Arabic stop words are critical for the development of effective information
retrieval systems and morphological analysis tools. By categorizing and understanding the functions of
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prepositions, adverbs, conjunctions, and interjections, we can better identify non-content words that do not
contribute to the semantic meaning of texts. This understanding facilitates the development of accurate
stemming algorithms and improves the overall efficiency of Arabic text processing (Frakes & Baeza-Yates,

1992; Gheith & El-Sadany, 1987).

Our findings emphasize the importance of integrating lingwistic mnsights with computational approaches to
create robust stop word lists that enhance indexing and retrieval processes. Future work may focus on refining
these lists further through advanced statistical methods and evaluating their applicability across diverse Arabic
corpora. Such endeavours will significantly contribute to the advancement of Arabic language processing and
its applications in modern information systems.
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