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Abstract: There are vast develop in Natural Language Processing(NLP) tools such as Part Of Speech (POS) and
morphology analysis, but the TE system for an Arabic texts are still not rising to comply with such progress
and it is not available till now. The paper clarifies the design and implementation of a suitable information
extraction system that automates input feeding of an Arabic text to derive an output template as a converient
extraction of important mformation. An Arabic POS tagger based on multilayer perceptron neural network (MLP)
is used to achieve high accuracy and scouring for the tokenization stage. In addition, an Arabic semantic parser
is suggested and addressed. The system congsists of two stages, the first one is preprocessing stage, which
has used to implement and model the document analysis and tokenization. The other stage 1s the processing
stage, which has used to accomplish the morphology analysis, Pos tagger, semantic tagger and name

entity extraction.
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INTRODUCTION

The speedy growth in information technology and
great explosion of multilingual resources makes the
mternet and word wide web (WWW), the important
source to obtain and transfer the required information. On
the other side,  the Arabic language is one of the
welghtiest languages in the world, because 1s the mother
tongue of 300 million people, therefore, the Arabic
language processing has recently becomes a focus of
research and commercial development!' .

In general, the information extraction systems are
effectively skim the text from the domamn, find relevant
sections and then focus only on those sections in the
subsequent processing. This then
structured and provided as output. The basic components
of IE systems are (The tokenization and Tagging stage,
The sentence analysis stage, extraction stage, the merging
stage and Template Generation stage ) which are depicted
in Fig. 1,°" Several systems have been developed to
generate domain-specific extraction patterns automatically
or semi-automatically!"*'. There have also been efforts to
automate various aspects of discourse processing!®'.
RAPIER"? uses inductive logic programming techniques
to discover rules for extracting fields from documents.
BWI learns a large number of simple wrapper patterns,
and combines them using boosting. LP2" learns symbolic
rules for identifying start and end tags. ELiE™! use support
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vector machines and several different feature-sets to build
a set of classifiers for information extraction.

MOTIVATION

Arabic overview: Arabic, one of the six official languages
of the United Nations!"?. Arabic writing differs from
other languages like English and Spanish. Although there
are common features that characterize such writings!'®*,

These features can be summarized by the followings:

*  Writing is directed from Right to Left

¢ Character used are 28 in addition to special one called
{¢) like in (; 4l.—hawaa- wich mean Eve ).

»  Characters within ther words are comnected
excluding some of them which are connected to their
preceding ones. Those characters are: (Alif 1 Da s,
Dah i, Ral, Za s, Wa,).
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¢  Character may have more than one shape in
accordance to its location in its involving word. This
might be in the starting, middle or at the end of
the word.

‘Word analysis: The Arabic word is described as follows:
[prel 1[pre2] [stem] [sufl] [suf2] [suf3]

The word between the square brackets it 1s
optional cheice it may be appeared or absent. The
word (stem) is any combination of letters that give
a useful meaning. See the following example: the word

(e % O I 450 sp)
seyinasroonahim , which mean " they will supporting
them" )

(uﬂ““‘“'““g"“d [ 1s0 °e)
[suf3] [suf2] [sufl] [stem] [pre2] [prel]

Word division: The Arabic word can be divided into three
types, Noun, Verb and Particle.

Noun: 13 a word that describes a persor, thing, or
idea, such as Zahra(,. 1) which means flower,
madrasa(sls 23) which means school, Ali(s Jg) is
person name.

VERB independently means something and points to
atense e.g. (past al . present ~1,2), imperative lal ).

Imperative present past
Edriss 1l yadress  gulo.  darasa  alow
You must study He is studying He was study

Particle means something only when preceded or
succeeded by a Noun or a Verb. They could serve certain

purposes like confirmation Prepositions, Adverbs,
Conjunctions, and Interjections.
Preposition  Adverse  Interjections Conjunctions

Ow between ka3 only - toperform &, then

gl After lzd yes 1= tonag 5 and
= under Il very ls tomoan Ix since
SYSTEM ARCHITECTURE

Overview: There has been an increasing interest in
developing information extraction software's for Arabic
text because of the huge available of Arabic information,
newspapers and documents on internet which can be
searched , browsed and summarized . The overall objective
of the presented work is to setup a global input/output
expression system. This system automates input feeding
of an Arabic text to derive an output template as a
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Fig. 2: System architecture

convenient extraction of important information to be
formulated and classified into a special template.

System design: The over all system components are
depicted in Fig. 2.

The proposed system 13 involved the following
constituents:

A pre-processing stage: Is implemented and utilized to
achieve the following tasks:

Text analysis: Which is used for a document format
detection ( HTML , DOC , RTF , XML , Email ..., etc ).
And The Tokenizer is used to split the text into simple
tokens, such as numbers, punctuation, symbols and
words of different types.

The processing stage: Is the mam important mission of
proposed work which it i1s consists of the following
phases: The sentence splitter which 1s define as the task
of assigmng the exact roles to individual words, taking
1nto consideration the grammatical rules of a language and
a description (grammar) of how words can be put together
inthat language. Morphology Analysis which is mean the
study of the way words are built up from smaller
meaning-bearing units called morphemes (stem), Lexicon
is a list of stems and their affixes (prefixes, suffixes,
infixes), The Semantic Tagger that consists of set of
which used to ammotations previously
generated to recogmze NE's. The grammars contain the

graminars

rules from POS tagger and Lexicon, and combine them to
produce new NE's annotations and Name Entity Parsing
of Arabic sentences which 1s consider as a difficult task.
This difficulty comes from several sources. One is that
sentences are long and complex. The average length
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Fig. 3: The parsing architecture

of an Arabic sentence is 20 to 30 and maybe exceed to 100
words. Second, the Arabic sentence is syntactically
ambiguous due to the frequent usage of grammatical
relations, order of words and phrases, conjunctions and
other constructions. The proposed parser is depicted
m Fig. 3.

RESULTS AND DISCUSSION

The mput to our system 18 XML file or text file. The
text is processed by preprocessing stage, which is
identified the type of document and then split the text mto
simple tokens, such as numbers, punctuation, symbols,
and words of different types. The format of any XML file
is as follows:

<meml version = “1.0" encoding =*utf-8" 7=
<tei.2>

<file Desc>

<title Stmt=

THHE™ aa 1 e 00 Soaba | e <itle>

<body>

<P s peod Jda iq J'Ié\;.? pagod ol 1) Mg, §lomas ol
IJL,Q@L',? S Lag, Tgda fleoal jed al g o V3 Vs wipas i
I dsoelp losl Jlig g pud, 9 adchp, a30g 3do Tugpmda | o 55, agy
b e rloisds 1) 57 b g8l ) Mg s chaegp g sl sl

ol g7 <p

Then the Tokenizer read the XMI. file and split the
text into tokens and save the result mto Excel file. The
output of excel file is illustrated as follows:

? Il 1 dppoud iala 1 lged
Sle  calh ol Lol [
ol PO U lag psiB

poapsl s ss g el Lo
i ougada  sodoan J iy
Chag £3e Wis 7 NEN

Mg 3 a4 WUsasd w3

e Ugp i3 s !

I g9 3cbip ’IJEJUM £loaps
Ceds dlgosa

After the preprocessing stage is finished then we
have an excel file which contams the output of Tokemzer
task. This file will be use as an input to processing stage,
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Fig.4: The recall percentage

Table 2: Best and average fitness

Optimization summary Best fitness Average fitness
Generation # 4 4

Minimum MSE 0.02117005 0.031124054
Final MSE 0.02117005 0.031124054

which involves set of tasks. First, the sentence splitter is
used only one time, because we used an Arabic Part Of
Speech (POS) based multilayer perceptron tagger™ . The
traiming and learning of newral network needs a traming
data set, which is used in the adaptation stage. The using
of tagger based neural approaches not only consummate
the associations (word-to-tag mappings) from a
representative traimng data set but it can also generalize
to unseen exemplars. The experiments had achieved
accuracy of 100% 1n tagging residuals, prepositions and
verbs categories. While the accuracy that achieved in
tagging of nouns category 1s, 98 %. The accuracy result
is depicted in Fig. 4 .

The lowest average cost reported by the Error
Criterion since the beginning of the run is called Best
Fitness. While the average fitness, 1s the average cost
reported by the Error Criterion. The result of the best
fitness 1s depicted in Table 2.

The model oft? it will be use as an Arabic
Morphological Analyzer, which 1s built using finite-state
compilers and algorithms, and the results are stored and
run as finite-state transducers. The output of Beesley
Morphological Analyzer is the stem (word root) and the
pos tagger output 1s grammar role, so we can do the parse
phase easily Fig. 3.

CONCLUSIONS

We hope to demonstrate a proposed mformation
extracting system. The multi-layered perceptron neural
network tagger has solved the problem of Arabic
part of speech efficiently. The new tagger approach 1s
highly accurate. As well as, the testing data sets mvolved
several equivocal tags. Successfully, the MLP tagger had
tagged them in correct conformation. Likewise, the
experiments had achieved accuracy of 100% in tagging
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residuals, prepositions and verbs categories. While the
accuracy that achieved in tagging of nouns category is
98%. Recently, we need to test the proposed system and
hope to obtain a good result in extracting the important
information from the Arabic document.

More attention must consecrate to solve the problem
of Punctuation tagging failed and we test new approach
based recurrent neural network. Recently, we test the
proposed system and hope to make a good result in
extract the Arabic document.
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