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Abstract— In this paper, a new approach for Arabic language morphological analysis is presented. 
Unlike other commonly used approaches that are based on pattern matching, we propose defining the 
structure of Arabic language words using context free grammar (instead of regular expressions). Thus, 
parsers can be generated to do morphological analysis. This approach considers the annotation marks 
that are usually neglected by current morphological analyzers, which results in a more detailed analysis. 
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I. INTRODUCTION 

Morphological Analysis is the process of recognizing the internal structure of the natural language words [1]. 
For example, the word يُقاتِل (fights) can be viewed as a present four-letter verb )فعل مضارع رباعي( . Morphological 
analysis is one important step towards natural language understanding and processing. Morphological analysis 
of Arabic languages is a rather complex process. The reason is the richness of Arabic words in prefixes, suffixes 
and the high multiplicity of words that can be derived from the same root. For example the word (يُقاتِلون) has 
prefix (ي) and suffix (ون) and the verb (يُقاتِل) that is derived from the root ( َقَتَل). Another complexity of Arabic 
morphological analysis is that the meaning of a word varies according to the annotation signs used (e.g. fatha, 
dhamma). For example, we can see a clear difference between a word like ( ْقاتِل) and ( َقاتَل) although they seem to 
have the same internal structure.  

One of the most known Arabic Morphological Analyzers is Buck Walter Arabic Morphological Analyzer [2]. 
This analyzer is based on pattern matching. The main idea of this analyzer is to try to transliterate the Arabic 
word into a Latin word. This is carried out through a pattern matching were every Arabic letter is mapped into a 
corresponding Latin letter using a special table. For example the word (يُقاتِلون) is transliterated into the word 
(yqAtlwn). Once found, this transliteration word is used as a key to look up in a huge table that contains the 
details about every possible transliteration. 

This approach has two main shortcomings. First, an entry (in the look up table) is required for every possible 
transliteration. So words with similar structures that belong to different roots map to two different entries. For 
example, although the two words (يسافرون , يقاتلون) both have the same structure, yet they are transliterated to 
different keys (yqAtlwn, ysAfrwn).  This means that look up table has to have an entry for every possible 
transliteration even if words have the same structure, which means a rather large look up table (not to mention 
that the richness of the Arabic language set of roots). Second, neglecting the annotation signs causes a loss of 
important information where the transliteration will map into the same entry in the look up table. For example 
both ( ْقاتِل) and ( َقاتَل) will be transliterated into (qAtl) which will map to the same entry in the look up table. 

II. PROPOSED SOLUTION 

Our solution for morphological analysis is based on using more complex structures to capture the structure of 
Arabic words than pattern matching using regular expressions. We propose using context free grammar [3] to 
capture the structure of Arabic words. A given Arabic word is assumed to belong to one structure. For example, 
all the four letter present verbs of the form fa’al ( َعلَ فا ) for absent multiple male subject (e.g. يُقاتِلون) can be 
represented by the context free grammar rules shown in Fig. 1. 

 
Fig. 1. Example of context free grammar rules 
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Note that what is captured in the rule is the structure regardless of the root to which the word belongs (e.g. L 
can be substituted by any letter of the Arabic alphabet). Note also that the annotation signs are taken into 
consideration. Once the context free grammar rules of the possible structures are defined, parsers can be built to 
identify the internal structure of a given word. The main advantage of defining context free grammar (to define 
the word structure) is that it allows us to define a detailed structure and better morphological analysis for a wide 
set of words that follow the same structure. That is, it allows us to define structures for Arabic words such that 
words of different roots but belong to the same structure can be identified by a single rule. It also allows us to 
consider annotation signs in the morphological analysis process. 

From implementation point of view, the availability of automated parser generators [4, 5] simplifies the effort 
of building the morphological analyzer. These tools can be used to automatically generate the parsers by only 
defining the rules of the different possible structures of the Arabic language words. 

III. CONCLUSION 

In this paper we have proposed a new approach for morphological analysis for Arabic words. It is based on 
defining context free grammar rules for the different internal structures of Arabic words and generating parsers 
based on these rules. A context free grammar rule defines a structure that is followed by a set of words that 
follow that structure while these words may belong to wide range of roots. However, in other approaches a 
pattern matching is required to recognize a word (and may be a small set of words) that belongs to the same root, 
which means a large lookup table. Also, a context free grammar allows us to define more complex structures 
(which include annotation signs) and hence better and more detailed morphological analysis than using pattern 
matching that is based on regular expressions. As future work, a quantitative comparison is needed to show how 
the proposed approach may outperform earlier approaches in terms of time and accuracy. 
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