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Abstract: Because of its complex morphology, the Arabic language has a very different and difficult structure
than other languages. Several stemming approaches that are applied to Arabic language, but a complete
stemmer for this language is not available. The existing stem-based stemmers for stemming Arabic text have a
poor performance in terms of accuracy and error rates. The aim of this study is to build an effective stemmer that
answer the problems of Information Retrieval (IR), and presents new way to build electronic Arabic lexicon by
using the most frequency roots as the input of lexicons.
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1. Introduction

Stemming algorithm for Arabic words has been an important topic in Arabic information retrieval. Many
stemming methods have been developed for Arabic language in IR systems but they suffer from many problems.
These stemmers are classified into two categories. The first one is root extraction stemmer like the stemmer
introduced by Khoja [1]. He attempts to find roots for Arabic words by first removing prefixes and suffixes, and
then tries to determine the root from the stripped words using a dictionary of root words. The second is light
stemmers like the stemmer introduced, such as the algorithm developed by Larkey [2], Darwish [3] and Chen [4]
select some prefixes and suffixes to be truncated from the words and produce the stems. We envisage that the
approach adopted by Khoja [9] is more appropriate in determining roots or stems, since the dominant present of
infixes in Arabic words. The proposed method integrates different stemming techniques, including:
morphological analysis, affix-removal and patterns dictionaries.

2. Arabic language

Arabic is a Semitic language of the same family as the Syriac, Aramaic and Hebrew. Nowadays it is spoken
by almost 450 million people in the world and 22 countries as well. The Arabic language is considered as
difficult to master in automatic signal processing and Natural language processing because of its morphological
and syntactic properties [5, 6]. The research about the automatic processing of Arabic has started in the 1970s.
The first studies were primarily focused on lexicons and morphology. We will state some peculiarities of the
Arabic language.

e The Arabic alphabet has 34 graphemes including 28 consonants, 3 short vowels and 3 long vowels
consonants,

o Arabic is written and red from the right to the left.

o Letters take different forms depending on their position in the word: initial, median, final or isolate
(Table I).

https://doi.org/10.15242/DIRPUB.DIR0517022 169



TABLE I: Example of Letter ¢ Ghayn Variation’s
The letters change final medial initial

¢ g : :

e The Arabic language has three categories of words (part-of-speech): verbs, nouns and particles.

3. Methodology

The analysis involves the following phases (Figure 1):

e Decompose the input text into set of lexical sequences (words).

o Normalize the input text;

¢ Eliminate the stop words;

o Determine the morphological characteristics for each word;

o Remove prefixes and suffixes based on morphological characteristics and various dictionaries;
o Determine the possible roots for each word based on patterns dictionaries.

Input Text

'

Normalization

¢

Tokenization

¢

Remove Affixes

¢

Patterns Determination

v

Retrieval result

Fig. 1: Stemming Architecture system

The normalization approach involves the following steps:

¢ Remove punctuation;

e Remove diacritics (primarily weak vowels);
e Remove de definite article J.

¢ Remove non-letters (symbols and humbers);
e Replace the initial ! or | by Alif nu !;

e Replace the | by the /;
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3.1. Tokenization

Tokenization is very important step in natural language processing. The only task to do is to decompose the
input text into set of states (words and punctuation). The result of this decomposition is illustrated by the

example of figure 2:

Input =¢ 586354 40 ah 3l aukiadl LA ce (5l 22
Input_without_vowels =¢;s8lise 48 an (3} apdaall Lill e (o slely ae

Output =

3.2. Arabic patterns and affixes.

et

" steldy’

%gz

Fig. 2: Example of the Tokenizer

We have three lists: Patterns, prefixes and suffixes list, which we have based on to determine the root as

follows:
o Arabic prefixes

S_B={Jr 'Jls ' I U 0L 0 U Il O sl 1 e O OIS IS sl s

'd\Sai'}1
e Arabic suffixes

S_Ez{lu\l ILAA\I leA‘l |°\| |£\| |15\| ILAS\' |es‘| IL.)A\I IUS\'},
o Patterns list example
PatternS:{'d}’AA' 'O:JJ’AA' IOY}’A:A' 'OJIJ’AA' lucul luuhuu l.ww] al IQ)‘CEI 'dc\é' IQ)&CEI IL'):\SC&I IO‘,SQGI |"S a

'..,.’! a IIL.J]w] a IILL‘\ . y..'}

Here is an example of segmentation of the word (s s<l=é Table 1.

TABLE II: Segmentation example

word

Suffix

word without suffix

pathern

root

O galayisd

e

Ogalay

Oslady

S

3.3. Stemming Technique

To find the root of the word this technique is based on the pattern matching [6, 7, 8]. The root is extracted
after removing the affixes attached to the given word. The root extraction process is started comparing a given
word with the patterns list with the same length. We give “1” for similar letters and “0” otherwise, than we take
the pattern with has the maximum mark. The Figure 1 describes the pattern matching process in Arabic. It
illustrates the full process of root extraction for the word wa-khalagnakum (-SU&ls 5. And created you) according
to the corresponding pattern fGalnakum (sSWlxf). The root Khalaga 3 is extracted from the word wa-
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khalagnakum (sSUsls 5) by taking the letters of the word that are in the positions of the main letters (<,&,J) of
the pattern fGalnakum (aSUil=d), Extraction of these letters produces the root khalaga ('3, create) figure 3.

; <l i 1o,
i 1s s Ly Ls Remove the
' conjunction $
< 1 x| 4

Looking for
the pattern

Root G—13

Fig. 3: Tokenizer Root extraction process of the word (sStals 5 And created you)

3.4. Stemming Rules

The stemming algorithm needs some rules to solve problems specific word. So if the extracted root contain
the letters 5, s and all kinds of Hamza (The letter Hamza takes different forms depending on its position in
words and the preceded letter (e.g = 1} 5 V).

Replace the Final | with <

[ Rep|ace the{'ac—' "Q;' ag! el 'QA;-' '?S°| Laae' "LSe! 'Qst—' 'raAc' ‘gt 'QUG' 'Q\:—' ‘et 'Q)}' 'Q};' 'Q,}c' '(:@—'l}—' '@@—‘l' '\Aj'

'or ey ey e e Led} with ¢
e Replace &) "Ll 'aal ol &l S) LS) TSI oal ' oS) with

1. CUR

° Replace IQlT.‘I lol:‘l ‘L.).-,‘;‘ ‘—“j‘l IO‘}‘I |Q‘}| I‘L“}I 'Qﬂj" ‘Qu\j' ‘Q.-,\j‘jl ‘C);’jl ‘C)ul 'C).-,\-‘ ol laul With l.s‘l

Example: The extracted roots of the words:
e Lle sand Lble i is o= and -l respectively.
o Lclijs cla
o sallissla
The Table 111 shows some results obtained at the output of the software and their appearance frequencies.
This task is very important to have the input of lexicons.
Table I11: software output words and frequencies for the Hizb 59 and 60 of the Holy Qur'an.

Occurrences AM_Stemmer output
10 s
9 Je
9 A
8 Sla
7 ple
5 [B2EN
5 T~
5 (]
5 l
5 ol
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4.

Results and Conclusion

To evaluate our system we have collect a database for the experimental retrieval system consists of the

Quran collection which contains the Hizb 59 and 60. We have storted the original word with the extracted output
of the AM_Stemmer. We have done the mark one (1) for the correct extracted word and zero (0) elsewhere
Table 2.

[1]
[2]

[3]

[4]
[5]
[6]
[7]
8]
[9]

[10]

[11]

[12]

[13]

Table IV: evaluation results
occurrences output words mark
1 L Ll 1
1 palac padaall 1
17 53l @ 1
10 o o 1
1 & 48 1
1 alisg O 8lida 1

We obtain 88 % as correct extraction. This result push us to evaluate this system for future work.
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