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ABSTRACT 
This contribution presents our attempt in developing a 
robust large-scale parser system1 (AraParse) for 
analysing written Arabic texts. From a practical point 
of view, the AraParse is able to analyze unvowelled 
sentences thanks to a wide coverage of its linguistic 
resources. The AraParse system uses a large lexicon 
generated from the DIINAR.12 Knowledge Data Base 
and an AGFL (Affix Grammar over Finite Lattice) of 
the Arabic syntactic structures. Robust parsing is one of 
the next steps after parser based on broad coverage 
resource have been developed. The parser is designed 
for robustness against noisy and ill-formed data. First 
we will describe the architecture and the components of 
the AraParse system. Then the focus turns to describe 
strategies and solutions which were used in an attempt 
to create an implementation of a robust parser. We will 
explain how the system can be extended with features 
which are suitable for robust parsing. 
 
Keywords: Arabic language processing, Morphological 
analysis, Lexicon, Formal grammar, Robust parsing. 
 
1. INTRODUCTION 
The problem of parsing of natural languages belongs 
among the most interesting and the most popular fields 
of Natural Language Processing (NLP). An automatic 
syntactic parser is a key element of a wide range of 
NLP systems, starting with man-machine interface and 
ending with machine translation.  
For the last two decades concentration on Arabic 
language processing has focused on morphological 
analysis. In this field, many working systems have been 
achieved [4], [5], [7], [18], [24] and many others.   

In contrast, there were less works reported on 
syntactic analysis of Arabic. This is due to challenging 
features of Arabic language such as high degree of 
ambiguity, complex Arabic syntax and absence of 
regular punctuation.  Of course some progress has been 
made in recent years [23], [3], [9] and [15] but there is 
still no general parser available for Arabic with 
sufficiently wide coverage. At present, no analyzer 
seems to be able to analyze ordinary real-world Arabic 
texts. Most systems simply select types of syntactic 

                                                
1 A part of this system was realized within the DIINAR-MBC 
project[23]. (DIINAR-MBC is the acronym of “Dictionnaire 
INformatisé de l’ARabe, Multilingue et Basé sur Corpus” – project n° 
961791 of the INCO-DC programme, European Commission. 
Coordinator: J. Dichy, Lumière-Lyon 2 University ) 
2 DIctionnaire INformatisé de l’ARabe, version 1(see [11] ,[12] and 
[14]). For more references, see : http://diinar.univ-lyon2.fr 

phenomena for treatment, with considerable lexical 
limitations. But real world texts like article from 
newspaper, abstract from scientific journals or web 
pages usually contain all sorts of sentences which cause 
problems for parsers in assigning a suitable structure. 

In many NLP-applications such as Information 
retrieval, the robustness is a prerequisite for the success 
and usability of the system. Unfortunately there are still 
little works reported from the Arabic computational 
linguistic community for Arabic robust parsing [2] and 
[24]. This paper presents our attempt in developing a 
large-scale robust Parser for Arabic text. It is structured 
as follows. In section 2 we start with a presentation of 
the AraParse system. Section 3 and 4 describe the 
morphological analysis component, the lexicon and 
some results of the testing of the morphological system. 
In section 5 we describe the syntactic analyzer. In 
section 6, the focus turns to a description of our adopted 
strategy for robustness. 
2. THE ARAPARSE ARCHITECTURE 

Every project of natural language parsing may be 
divided into a number of smaller specialized tasks, for 
example morphological analysis of the input, building a 
lexicon capable to provide required information for 
parsing, choice of the parsing formalism, creation of 
formal grammar, etc. A brief overview of the system is 
given here and main components will be described in 
detail in the following sections. AraParse consists of 
four main components: the lexicon generated from 
DIINAR.1, the morphological analyzer, the formal 
grammar (main grammar, peripheral grammar and sub-
grammar interface) and the syntactic parser. 

 

 
Figure 1: Overview of the architecture 
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The AraParse is organized in a sequential modular 
system: first the text is divided into sentences (based on 
strong separators), each sentence is then segmented into 
lexical units. The output of the morphological module is 
used as the input for the parsing module by means of an 
AGFL sub-grammar based internal interface. The actual 
syntactic analysis is carried out by the parser which 
gives the syntactic structures in labeled tree or bracket 
form.   

In Appendix (A) we show examples of the AraParse 
analysis of a sentence. 
 
3. THE MORPHOLOGICAL ANALYZER 
3.1. ANALYSIS STRATEGY 
 
In [24] we presented our Arabic morphological analyzer 
implemented in object-oriented approach using C++ 
language. In this system we use a rule-based 
morphological segmentation algorithm according to the 
SAMIA model of analysis of Arabic words which is 
presented in the first volume of the SAMIA program 
[13]. In this model a written word is considered as a 
suite of morphemes. The analyzer identifies these 
morphemes by decomposing them into proclitics3, 
prefixes4, stem5, suffixes6 and enclitics7 and by 
associating to each constituent its grammatical category 
or categories and associated features [10].  
Our morphological analyzer uses a stem-lexicon 
generated from the DIINAR.1. The flexional forms 
were obtained by the morphological process of 
derivation, prefixation and suffixation. This complicates 
the morphological analysis algorithm but gives very 
interesting results in terms of processing time and 
memory space.  

The AraParse morphological analyzer associates a 
set of information to each recognized morphological 
unit including possible segmentation(s) of the 
morphological unit, vowelled form(s), basic derivation 
forms (roots, lemmas, derived forms), potential 
grammatical categories and morphosyntactic features 
such as gender, number, person, mood, case, voice, 
form, transitivity, human, deftness, etc. 

The result of the analysis can be given as a structure 
of lexical units, in the following screen print. 

                                                
3 Morphemes attached to the word that follows them. 
They represent coordinations, conjunctions, 
prepositions, etc. 
4 the prefixes include only the verbal morphemes 
(prefixed) of the imperfect tense. 
5  it is the nucleus of the word-form,  which obtained 
after the identification of the other morphemes  
(proclitic, prefix, suffix, enclitic).  
6 are morphemes situated immediately after  the stem.  
7 are morphems attached to a lexical category (noun or 
verb). In Arabic the enclitics are attached personal 
pronouns. 

 
Figure 2: Example of the Morphological output  

 
Our AraParse morphological analyzer is one of the 
analyzers based on the DIINAR.1 lexical database 
developed for different purposes, at the ENSSIB (Ecole 
Nationale des Sciences de l’Information) and the Lyon2 
University. 
3.2. THE LEXICON 
The AraParse morphological analyzer uses a large stem-
based lexicon that we have generated form DIINAR.1.  

The DIINAR.1 lexical Data Bases encompasses 
19,457 verbs, 70,702 deverbal entries (verbal nouns, 
active and passive participles, ‘analogous’ adjectives, 
nouns ‘of time and operating place’, 39,099, nominal 
stems, 445 tool-words and a prototype of 1,384 proper 
names. 

Every entry is associated with morpho-syntactic 
specifiers at word-level and ensuring grammar-lexis 
relations between the lexical basis of a given word-form 
and other word-formatives. (See [11] and [14]) 

The total amount of minimal words (i.e. of lemmas 
with their prefix and suffixes) generated from the 
database is 7,774,938.  

The AraParse lexicon contains:  
− all the 121,522 unvocalized  stem-entries of the 

DIINAR.1 database  
− all the vocalic schemes of each stem 
− all possible combinations of (prefixes, suffixes) 

for each couple of (stem and vocalic scheme), 
and a set of specifiers [10], containing 
morphosyntactic information. 

− a specifiers of compatibility with possible clitics 
for each trio of stem, vocalic scheme, 
prefixes/suffixes combination. 

The lexicon is organized in a letter tree structure. 
The principal advantage of the tree structure is that it 
greatly facilitates access while at the same time 
considerably reducing the lexicon size. 
3.3. TESTING THE MORPHOLOGICAL 
ANALYZER 
The system has been tested on 37952 words from the 
ARCOLEX8 corpus. Five text genres were used. The 

                                                
8 ARCOLEX (Arabic Raw Corpora for Lexical-purpose) DIINAR-
MBC Project. 



 

evaluation is preliminary; it can only serve as an 
indicator of the analyzer’s performance and coverage.  
It gives us also an idea of the ambiguity rate 
encountered before parsing. 
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37952 35157 89% 3,93 77% 1,25 1315,28 

 
The average number of analysis per word is 3.93, the 

average number of segmentations per word is 1.25 and 
77% of the words are ambiguous. Compared to other 
languages (in French 20% and in English only 11% of 
the data is ambiguous [17]), Arabic words seems to be 
very ambiguous and the task of disambiguating is still 
not easy. This high level of ambiguity can be explained 
with the fact that the AraParse morphological analyzer 
recognizes morpho-syntactic features involved in the 
structure of the word-form, such as verb transitivity, 
human or non-human complements, gender, number, 
mode in verbs and nominal cases, etc. such information 
strongly expand the number of analyses yielded by the 
system. According to J. Dichy and R.Abbes in [1], the 
more features are added, the more analyses gain in 
accuracy, the higher the number of answers are found 
for a given word-form. 
4. THE SYNTACTIC ANALYZER 
4.1. SOFTWARE ENVIRONMENT FOR 
PARSER  

The parsing module is developed in the AGFL 
(Affix Grammar over Finite Lattice) system [21]. It is a 
completely developed processing environment for 
grammar-based parsing based on the AGFL formalism, 
allowing generating parser from a formal grammar. 

AGFL grammars are a restricted form of Context 
Free grammars. Context-Free production rules are 
extended with affixes (features) for expressing 
agreement between the parts of speech. These are 
passed as parameters to the rules of the grammar. The 
domain of every nonterminal affix is described by a set 
of Context-Free metarules producing a finite set of 
terminal affixes. The full syntax of AGFL is defined in 
[21]. 

AGFL parsers are based on the Recursive Back-up 
Parsing (RBP). It is a generalization of Recursive 
Descent Parsing to ambiguous grammars, extended with 
on-the-fly computation of features. 

The choice of software environment for the 
development of the parser is a decision that to a great 
extent influences the general behaviour of the system. 
There is usually a trade-off between the speed and 
efficiency and the use of a high-level linguistic 
formalism. Fortunately, the AGFL formalism proved to 
be appropriate for developing and maintaining large 
grammars.  Due to its restricted nature, it allows a high 
degree of consistency checking for grammars and 
admits of highly efficient implementation. It has been 
shown to be adequate and convenient for the (limited) 
purpose of the morphosyntactic description of a natural 
language [20].  Furthermore, the AGFL is proved to be 

appropriate for developing robust parser. It provides a 
number of mechanisms that are suitable for developing 
robust grammar. Another advantage is the possibility to 
use an AGFL-based parser in a sequential modular NLP 
system.   
4.2. THE FORMAL GRAMMAR 
The AraParse grammar is an AGFL grammar. As 
shown in figure1, the AraParse grammar is mainly 
divided into three parts: 

a) The core grammar:   it is the main grammar in 
which syntactic rules are described. The AraParse 
grammar is based on the formal grammar developed by 
E.Ditters (see [15] and [16]). This grammar describes 
the Modern Standard Arabic syntactic structures with 
respect to the Immediate Constituent approach in terms 
of functions and categories extended with a level of a 
function and feature description to account for relations 
between and within constituents. It covers most 
frequent syntactic phenomena, allowing to represent a 
syntactic structure of simple clauses and also the 
structure of certain types of complex sentences such as 
negative forms, elliptical forms, several interrogative 
forms, some kind of coordination and complex 
determiners. The grammar encompasses some 850 
syntactic rules.  

b) The Sub-grammar: is a set of rules based on 
regular expressions ensuring the interface between 
output from morphological module and syntactic 
module.  The morphological and syntactical levels of 
the AraParse system were carried out separately in two 
different environments and the two need to be brought 
together to produce a coherent system. The output of the 
morphological module is used as the input for the 
parsing module by means of an AGFL sub-grammar 
based internal interface. The first problem on the input 
side of the AGFL syntactic parser is the fact that the 
output of the morphological is a lexical lattice, instead 
of a string, which AGFL would expect. Since the AGFL 
parser only handles strings, lattice information is coded 
into string format. When a word corresponds with more 
than one category, all categories are copied into the 
output-string. It is the task of the syntactic analyzer to 
find out which category is suitable. 

The basic idea of the integration technique is to 
extend the core grammar by a sub-grammar, which 
describes categories rather than lexical stems. 
Therefore, the grammar has to describe categories as 
terminal nodes. Of course, the lexical stems have to be 
added as a kind of suffix to the category. Then the 
grammar has to be adapted in such a way that it only 
recognizes the output of the morphological component. 

 
c) The peripheral grammar: it is the part of the 

grammar that will perform the robust parsing. It will be 
discussed in detail in section 6.2. 
 

The AraParse grammar was written in the AGFL 
formalism. An AGFL grammar consists of two levels: 
meta-rules and rules. Their order is arbitrary. 

-The meta-rules or affix rules are a collection of 
restricted Context Free rules. Each affix rule defines the 
direct productions of a non terminal affix. 



 

Example of meta-rules 
case       :: ACC; GEN; NOM; INV. 
define    :: DEF; INDEF. 
gender     :: MASC ; FEM. 
hum  :: +H ; -H. 
number     :: COLL; DUAL; PLUR; SING. 
person     :: FIRST; SECOND; THIRD.   
tense      :: PERFECT; mood. 
mood       :: IMPER; INDIC; JUSS; SUBJ. 
voice      :: ACTIVE; PASSIVE. 

The affixes plays a fundamental role since they 
allows the description of agreement and relations 
between and within constituents of a sentence 

 
- The rules: are Context Free rules augmented with 

affixes.  
An Example from the AraParse core grammar: a rule 

of the Arabic nominal sentence 
 
Enonciation : Nominal S. 
NOMINAL S : [S Modifier], TOPIC (gender, number), 
        [S Modifier], COMMENT (gender1, number1),  
        agreement relation (gender, gender1, number, number1), 
        [S Modifier]; 
Elliptic NS : [S Modifier], topic, [S Modifier]; 
        [S Modifier], comment, [S Modifier]. 
 
TOPIC : NOUNPHRASE (define, gender, number, person, NOM); 
               CCL. 
COMMENT :  NOUNPHRASE (define, gender, number, person, 
NOM); 
     ADJP (DEF, gender, number, case); 
     ADVP; CL;PP;  
     VP (tense, person, gender, number). 
NOUNPHRASE (define, gender, number, person, case) : 
     NP (headreal, hum, defness, gender, number, person, case);  
     NEG NP (kind, defness, gender, number, person, case); 
     DOUBLE NP (define, gender, number, person, case). 
NP (headreal, hum, define, gender, number, THIRD, case) : 
 [PRED(define)],  
 HEAD (headreal, hum, DEF, gender1, number1, THIRD, case1),   
 [POM (defness, gender2, number2, person, case2)],  
agreement (headreal, hum, gender1, gender2, gender, number1, 
number2, number),  
 CASEA agreement is (case1, case2, case).  
Example: Some rules for number and gender agreement 
in a Nominal Phrase (NP) structure. 
 
agreement (headreal, hum, MASC, MASC, MASC, SING,  SING,  
SING) : . 
agreement (headreal, hum, MASC, MASC, MASC, DUAL,  DUAL,  
DUAL) : . 
agreement (head, hum,MASC,   MASC, MASC, PLUR,  PLUR,  
PLUR): . 
agreement is (headreal, hum,FEM,    FEM,  FEM,  SING,  SING,  
SING) : . 
agreement is (headreal, hum,FEM,    FEM,  FEM,  DUAL,  DUAL,  
DUAL) : . 
 

In Appendix (A) we show examples of the AraParse 
analysis output. 
 
5. ROBUSTNESS 
In order to develop a practical NLP system, it is 
essential to deal with ill-formed sentences that cannot 
be parsed correctly according to the grammar rules in 
the system. An "ill-formed sentence" means one that 
cannot be parsed as a unified structure: sentences with 
grammatical errors and ellipses, long and complex 
sentences, but also some grammatical sentences that 

cannot be parsed owing to the presence of unknown 
words or to a lack of completeness in the grammar. 

Robustness in NLP is a central issue for the design 
of interactive applications based on natural language 
communication such as Information Retrieval 
environments. When indexing a document, it is 
desirable that every sentence of the document is parsed, 
even when some of the sentences are clearly 
ungrammatical. In Information Retrieval applications, 
we would like to have a parser that is capable of 
assigning a minimal parse tree to ungrammatical or 
unexpected input, so that a maximum of information is 
saved. 
5.1. STRATEGY FOR ROBUSTNESS 
Designers of application-oriented text processing 
systems have adopted a number of strategies for dealing 
with ill-formed sentences. Such strategies involve 
producing partial parses with stochastic or heuristic 
parsers [29], or skip-and-fit-recovery [28] or resorting 
to weaker syntactic processing methods such as 
conceptual or case-frame based parsing. Other robust 
parsing techniques are based on constraint satisfaction 
by means of graphs [6], or finite state [8] and 
incremental approach, etc.  
All these techniques imply the adjustment of the 
underlying parsing algorithm.  

Another solution to the problem is to build 
robustness into the grammar itself [19]. It consists of 
introducing robust rules in the grammar rather than 
altering the behavior of the underlying parsing 
algorithm or equipping the parser with a set of 
adjustment procedures. The advantage of this approach 
is that it can be tailored to use various criteria at runtime 
to decide which partial parses to follow.  Added to that, 
robust AGFL grammar has been successfully used in 
several full-text information Retrieval systems [19].  

For our system we adopt the strategy based on robust 
grammar. We prefer a solution in which the parser is 
regarded as a black box which cannot be changed. This 
means that the grammar has to be extended with some 
kind of robustness features.  

However, the AGFL formalism provides a number 
of mechanisms that might be useful for developing 
robust grammar rules. Therefore, the grammar is 
extended with a subpart which serves as the peripheral 
grammar, i.e., that part of the grammar that will 
perform the robust parsing. This way, we keep the 
robustness part of the parser separated, which enables 
us to keep the modularity of the AraParse grammar 
intact. According to this strategy, the system will first 
try to recognize the input by means of the core 
grammar; if this fails, try to recognize the input by 
means the peripheral grammar. 
   
5.2. THE IMPLEMENTATION OF 
ROBUSTNESS  
The AGFL formalism offers a number of mechanisms 
that are suitable for developing robust grammar. First it 
is possible to define sequence with regular expressions 
for skipping or matching wild card (unknown string). 
Those that are skipped do not appear in the parse tree, 
whereas the matched ones do. This allows us to define 



 

unknown words, but also names, abbreviations, dates, 
etc. This technique seems furthermore very suitable for 
parsing unknown words (lexical robustness) in the 
input. To do this, two nonterminals $SKIP and 
$MATCH are used, with regular expression as 
parameter. This makes it possible to describe open 
classes of words with a simple structure. 

A more important feature is the mechanism of 
stratification [19]. It means an ordering on the parsing 
and a partitioning into classes, suitable for avoiding 
unwanted ambiguities. This is realized by means the 
commit-operator in the rules. The commit-operator ( ! ) 
is a special form of the ( ; ) separating alternatives, 
which ensures that, if one of the previous alternatives 
succeeds and leads to at least one parsing, the 
subsequent alternatives are ignored. It can be used to 
indicate a preference of certain alternatives over others, 
of “correct” syntactic forms over doubtful ones – it is 
the prime mechanism for achieving graceful 
degradation. Furthermore, The AGFL system lacks the 
possibility of time-outs and presenting half way parses.  

In the next we will explain how we use these 
mechanisms. Robustness can furthermore be divided in 
lexical robustness and syntactical robustness. 

 
1) Lexical robustness 
Handling an unknown word in a sentence consist of 

assigning a category on the basis of its position in the 
syntactic structure and also the morphology of the word 
itself. First, we have to anticipate on which positions an 
unknown strings might occur. Unknown words can 
occur everywhere in the input, but the obvious positions 
are those positions on which open classes are expected: 
Nouns, Verbs, Adjectives and Names. 

For example, the rule which rewrites a kind of Noun 
phrase in AraParse looks as follows: 
 
NP (headreal, hum, DEF, gender, number, THIRD, case) : 
  PREDART,  
  HEAD (headreal, hum, DEF, gender1, number1, THIRD, case1),   
  POM (DEF, gender2, number2, person, case2),  
   agreement is (headreal, hum, gender1, gender2, gender, number1, 
number2, number). 
 
HEAD (COM, hum, defness, gender, number, THIRD, case) : 
   COMMON NOUN (defness, gender, number, case, hum) ! 
   UNKNOWN NOUN. 
 
UNKNOWN NOUN :  $MATCH(“.*”). 

 
As we can see, a HEAD of a Noun Phrase is 

rewritten into a COMMON NOUN or a nonterminal 
UNKNOWN NOUN. The commit-operator in this rule 
make sure that this alternative will only apply when the 
previous alternatives did not lead to a parse.  

The morphology structure of the unknown word can 
be used for assigning a plausible category by means of 
wild cards using regular expression. Words beginning 
in “ال”and ending in “ ات “, are classified as Nouns. So 
instead of recognizing Nouns with $MATCH(“.*”) it 
will be possible to recognize an unknown definite, fem, 
plural Nouns with the lexical robustness rule: 
 
UNKNOWN NOUN (DEF, FEM, PLUR, case, hum) : 

              $MATCH(" ات]+*[ال "). 
 
since the suffix “ات” indicates plural, feminine and the 
prefix “ال” indicates deftness in Arabic.   
The next lexical rule is also an example of lexical 
robustness to recognize unknown noun masculine 
plural: 
UNKNOWN NOUN (deftness, MASC, PLUR, NOM, 
hum) :  $MATCH(" .*ون "). 

Word with prefix “ون” and suffix “ت” that occur in 
the grammar rule of the Verb phrase can be parsed as 
unknown verb (Indicative tense, Active voice, second, 
plural, …). 

 
UNKNOWN VERB(INDIC, ACTIVE, 2, MASC|FEM, 
PLUR, compl) :  $MATCH(" ون]+*[ت "). 

 
2) Syntactic robustness 

Robust syntactic analysis requires a very broad 
coverage grammar and means for dealing with 
sentences that do not parse, whether because they fall 
outside the coverage of the grammar or because they are 
too long for the parser. As was said earlier, we would 
like to construct a peripheral grammar that contains 
rules that always succeed. The sequences that are 
recognized this way are attached to the highest level of 
a sentence, thus providing a flat structure that contains a 
number of analyzed constituents. 

As an example, consider the root of a grammar from 
which a parser will be obtained which servers to extract 
noun Phrases from a sequence of utterances. It should 
prefer to recognize the complete sentence; failing this, it 
should salvage all recognizable PHRASE PART and 
skip those fragments which are unrecognizable (island 
parsing). Recognition proceeds from left to right. 
Example : 
 
SENTENCE : PREDICATION; ENONCIATION !  
           UNKNOWN SEQUENCE. 

According to our approach, the parser tries to 
analyze the sentence as PREDICTION or 
ENONCIATION and if this will fail, the peripheral 
alternative (UNKNOWN SEQUENCE) comes in 
action. 
UNKNOWN SEQUENCE :  PHRASE PART ,  
                                                 [UNKNOWN SEQUENCE]. 
PHRASE PART :   
         NOUNPHRASE (defness, gender, number, person, NOM) ! 
         VP (tense, person, gender, number) ! 
         ADJP (DEF, gender, number, case)! 
          ADVP !  
           CL !  

     PP. 
The nonterminal “UNKNOWN SEQUENCE” 

rewrites into one or more constituents, defined by the 
nonterminal “PHRASE PART”. The rule above 
recognizes strings containing a number of “PHRASE 
PART” in any order. 
NOUNPHRASE (defness, gender, number, person, case) : 
     NP (headreal, hum, defness, gender, number, person, case) ! 
     UNDEFINED NP. 
 
UNDEFINED NP :  NP PART , [UNDEFINED NP]. 
NP PART : PREDET , 
   HEAD (headreal, hum, DEF, gender, number, THIRD, case) !   
 



 

HEAD (headreal, hum, DEF, gender, number, THIRD, case) !  
         POM (defness, gender2, number2, person, case2)] ! 
         POM (defness, gender2, number2, person, case2)]. 
… 

Example:  
The sequence  " في التلفزیون " is analyzed thanks to 

both syntactic and lexical robustness rules. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3:  Example of robustness 
 

6. TESTING THE PARSER 
The parser (without robustness) has been tested on a set 
of 105 sentences. The aim of this preliminary evaluation 
is the testing of the entire modular system integration: 
• Number of sentences: 105 
• The average number of words per sentence: 6.31 
• Number of sentences with at least one valid 

analysis: 80 
• Average number of analyses / sentence: 19.43 
• Average number of valid analyses / sentence: 10.45 

CONCLUSION 
The AraParse system has been designed as a first step 
toward the realization of a robust large-scale parser for 
Arabic written texts.  The main goal was to implement a 
modular computer system to parse Arabic sentences 
based on broad coverage resource and equipped with 
some kinds of robustness.  
We have presented the components of our system and 
also some results of a preliminary testing. Also we have 
proposed an approach for robust parsing based on 
introducing robustness into the grammar itself. We have 
explained how the AraParse grammar can be extended 
with mechanisms which are suitable to produce robust 
parsing. 
The system is, of course far from complete, building a 
large-scale robust parser for Arabic texts is not a task 
which may be complete quickly. The work completed 
so far constitutes a base for further research in several 
areas, for example in the area of morphological 

ambiguity and application of stochastic methods in the 
disambiguation process, automatic evaluation based on 
a large-scale annotated corpus for Arabic (Such as the 
Penn Arabic Treebank [22]), the semi-automatic 
addition of syntactic data into dictionary and also the 
areas of robust parsing and semantic processing [30]. 
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APPENDIX (A) 
 
The following shows the AraParse analysis of the simple sentence « َة س َ در َ َ إلى الم ھَب َ ّ ذ َدُ فَطوره ثم ل َ كَل الو َ .أ  »  
First, the sentence is analyzed by the morphological module. The morphological result is coded into string format that 
can be expected by the grammar of the syntactic parser.  

 

 
 
 

Figure 4: The output of the morphological analyzer in string form 
The output of the morphological module is used as the input for the parsing module. The input is firstly expected and 
recognized by means of the sub-grammar based internal interface. Then the result is syntactically analyzed by means the 
core grammar. The parser gives six possible analyzes for this sentence. The parser gives the syntactic structures in 
labeled tree or in bracket form.   
 
  
 

 
 
 

Figure 5:  The AraParse output in bracket form 
 

NVB  det   M  S  ACC  hum  INTR   َل َكَ لَ   VB  PERF  simple  A  TH  M  S  TDHxTD-HxTI-H  | أ َكَ َدُ   NOMS  det   M  S  NOM  HxHm  ال xx | أ ل َ   فَ  xx | و
NOMS  det   M  S  ACC  Hm   َُور ھَبَ   NCOLL  det   M  S  ACC  hum ه ثمّ    xx | ط َ   VB  PERF  simple  A  TH  M  S  INTRxTDHxTD-HxTIHxTI-HxTID  | ذ
ھَبَ  َ ة  NOMS  det   F  S  NOMxACCxGEN  Hm  إلى ال xx | ذ سَ َ ر ْ د َ   . xx | م
NVB  det   M  S  ACC  hum  INTR   َل َكَ لَ   VB  PERF  simple  A  TH  M  S  TDHxTD-HxTI-H  | أ َكَ َدُ   NOMS  det   M  S  NOM  HxHm  ال xx | أ ل َ   xx NOMS | و
det   M  S  ACC  Hm   َُور َط ھَبَ   NCOLL  det   M  S  ACC  hum ه ثمّ    xx | ف َ ھَبَ   VB  PERF  simple  A  TH  M  S  INTRxTDHxTD-HxTIHxTI-HxTID  | ذ َ  xx | ذ
ة  NOMS  det   F  S  NOMxACCxGEN  Hm  إلى ال سَ َ ر ْ د َ  . xx | م

SENTENCES(S-DECLARATIVE(PREDICATE-VERBAL(VP(VERB+Subject(VB-PERF-ACTIVE-THIRD-MASC-SING( َكَل َ  COREF,(( أ
AGENT(NP(PREDET ART(CENTRAL DET(ال )),HEAD-COM(COMMON NOUN( ُد َ ل َ -COMPL-TDH|TD-H(COMPL OBJECT(NP(HEAD,(((( و
COM(COMMON NOUN( َور ُ َط   ,( ثمّ )COORD-NREST(((((((( ه)PERS PRONOUN SUFF)POST,(( ف
S-DECLARATIVE(PREDICATE-VERBAL(VP(VERB+subject(VB-PERF-ACTIVE-THIRD-MASC-SING( َھَب َ  PP,( إلى)SENT AVB(PP(PREPOS,(((( ذ
COMPLEMENT(NP(PREDET ART(CENTRAL DET(ال )),HEAD-COM(COMMON NOUN(ة سَ َ ر ْ د  (((((((( مَ

http://www.elsnet.org/arabic2001/ouersighni.pdf


 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6 : The AraParse output in Parse tree form 
 

The AraParse can give also the parsing results in detailed text form or in Arabic parse tree form. In the following figures 
we show an example of these forms parsing output of the sentence « ْن اختیار األصدقاء س ُ ِح .وكیف یرشد اآلباء أبناءھم ل  » 
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