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Abstract. We present in this paper an automatic summarization method of Ara-
bic documents. This method is based on a numerical approach which uses a
semi-supervised learning technique. The proposed method consists of two
phases. The first one is the learning phase and the second is the use phase. The
learning phase is based on the Support Vector Machine (SVM) algorithm. In
order to evaluate our method, we conducted a comparative study that involves
the results generated by our system AIS (Arabic Intelligent Summarizer) with
that realized by a human expert. The obtained results are very encouraging and
we plan to extend our evaluation on a larger corpus to ensure the performance
of our system.
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1 Introduction

In the current context, we have to deal with a huge mass of electronic textual docu-
ments available through the net. We need tools offering fast visualization of the
documents (so that the user can evaluate its relevance). Automatic summarization
provides a solution which makes it possible to extract interesting information for an
advantageous reuse. Indeed, the summary helps the reader to decide whether the
original document contains the required information or not. Moreover, in some cases
the reader does not need to read the totality of the original document, simply because
the required information is in the summary [1].

Automatic summarization approaches are inspired by various orientations. Some
approaches rely on symbolic techniques (based on the analysis of the discourse and its
discursive structure), some others are based on numerical treatments (based on statis-
tical, or even on learning) [2].

In addition, the majority of automatic summarization systems mainly treat docu-
ments in Indo-European languages such as English and French. To our knowledge,
there are only few implementations of these methods on Arabic language, such as
LAKHAS [3] and Al Lakas El’eli [4]. Thus, there is an increasing need to develop
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automatic summarization systems dedicated to Arabic to handle the increasing
amount of electronic documents written in Arabic [1].

Thus, the achievements in the field of automatic summarization are generally set
out again according to the used approaches. Mainly three approaches are distin-
guished: numerical, symbolic and hybrid. Our contribution is in the context of nu-
merical approach and we propose a system for the automatic summarization of Arabic
documents which is based on a purely Machine learning (ML) technique: ML tech-
nique within the framework classification, is shown to be a promising way to combine
automatically sentence features [5]. In our method, a classifier is trained to distinguish
between two classes of sentences: summary and non-summary ones.

Statistical features that we consider in this work are partly from the state-of-art,
and they include cue-sentencess and positional indicators [6], title-keyword similarity
[71, and other features.

This paper is structured around four sections: Section 1 presents most related
works to ours. Section 2 exposes the proposed method and the summarizing workflow
and Section 3 describes the implementation of our approach and the primary results.
Section 4 presents the conclusion and the future works.

2 Related Work

Three approaches have been proposed to the summarizing of documents: Linguistic
approaches based on a formal representation of knowledge contained in documents or
on a reformulation technique. Indeed, these approaches are usually a formal represen-
tation of knowledge contained in documents or on reformulation techniques. Numeri-
cal approaches are based on calculating a score associated for each sentence to
estimate its importance relative to other sentences of the document. This score is
calculated by using various statistical methods, probabilistic and learning. Hybrid
approaches combine the previous approaches to improve the quality of the summary.

In this paper, we explore a numerical approach and present some examples. Nu-
merical approaches are essentially based on calculating a score associated for each
sentence to estimate its importance. The final summary will only keep the sentences
that have the highest scores.

There are two main techniques: statistical and learning techniques. Recently, vari-
ous authors have explored Machine Learning techniques to summarize documents [7].
This is thanks to the best performance of these techniques.

The learning techniques are classified into three classes. The first class is the su-
pervised learning, this class is based on two phases: the learning phase that use a
training corpus of a very large size and the validation phase that use another corpus
called validation corpus [8]. The second class is the semi-supervised learning that has
only a learning phase; this phase requires a training corpus of small size [9] [10]. The
third one is the non-supervised learning, which does not require either a training cor-
pus or a validation corpus.

The numerical approaches can be applied to all types of corpus and can operate in a
big number. The most important systems which are based on the numerical approaches
are: LAKHAS system [3] which summarizes Arabic documents in XML format.
CBSEAS “Clustering-Based Sentence Extractor for Automatic Summarization” system
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[11] treats the case of multi-document summary. Its principle is that the more redundant
information are the more important they will be.

Our method treats the numerical approaches that have proven their effectiveness in
other languages. More precisely, we use Machine learning techniques based on semi-
supervised learning; this choice is justified by the fact that it allows involving a system
with only a small number of labeled sentences and a large number of not labeled ones.

3 Proposed Method

In this section, we present an overview of the proposed method and the summarizing
workflows for the HTML documents.

3.1 An Overview of Our Method

We propose a new method for the automatic summarization of the newspaper articles
in Arabic language. It is based on a Machine learning technique. More precisely it is
based on the semi-supervised learning technique which is composed of two phases:
the first one is the learning phase which allows the system to learn how to extract
summary sentences. We use Support Vector Machines algorithm (SVM) for this
phase. The second phase is the use phase which allows users to summarize a new
document. Fig. 1 presents the details of the proposed method and the two phases.

3.2 Summarization Workflow

3.2.1 The Learning Phase
In this phase, the system designer should provide the training corpus and the extrac-
tion features to perform the learning.

The training corpus is composed of the source documents and their summaries. All
the documents are initially pretreated to prepare their segmentation in titles, sections,
paragraphs and sentences. This segmentation is based on the criteria of punctuation
and HTML tags. After the segmentation step, each sentence of the segmented docu-
ment will be notified according to some features. This step leads to the construction of
a set of the vectors V corresponding to the values of the specific features to the sen-
tence. These vectors are called extraction vectors or score vectors. Each vector is
associated with a Boolean criterion which indicates the sentence class: summary or
non-summary.

The extraction vector has the following structure: V1 (S1, S2, S3... Sn), where Si is
the score of the criterion i and 7 is the number of the criteria.

In the learning phase, extraction vectors are combined to associate a score with
each feature and generate rules.

3.2.2 The Use Phase

In this phase, the user provides a HTML document as an input for the system. This
document is segmented and notified in order to generate a set of extraction vectors.
The system uses the generated rules to classify each sentence.
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Fig. 1. The principle of the proposed method

4 The AIS System

The method that we proposed for automatic summarization of Arabic documents has
been implemented through the AIS (Arabic Intelligent Summarizer) system. In this
section, we present the implementation details and the preliminary results.

4.1 Implementation Details

Our corpus is composed of 500 Arabic documents collected from the web. These
documents represent newspaper articles selected according to various orientations
(sport, economy, education, etc.). The newspaper articles are of HTML type with a
UTF-8 coding. The summaries of these documents are produced by three human ex-
perts. Then, we use the index of kappa' to calculate the similarity between human
experts and generate one summary for each document.

! http://kappa.chez-alice.fr/
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After the segmentation step, we use 15 features to classify each sentence. Some of
these features are detailed in Table 1.

Table 1. Features details

Features Details

Position in the text Indicates the position of the sentence in the text.

First sentence in the section Indicates if the sentence is the first in the section or not.

First sentence in the paragraph Indicates if the sentence is the first in the paragraph or not.

Range of the paragraph Indicates the range of paragraph that contains the sentence.

Tf_idf score Calculates the tf*idf of the score.

Tf score Calculates the Tf of the score.

Title keywords Presents the number of title keywords in the sentence.

Indicative expressions Presents the number of indicative expressions in the
sentence.

Finally, we obtain a file that contains the set of extraction vectors which constitute
the input of the learning phase. In the learning phase, we use the SVM algorithm to
learn how to classify the summary and non-summary sentences. At the end of the
learning phase, a score is associated with each feature. Some features can have a score
of zero. The SVM algorithm generates a rule by summing scores associated with each
feature.

The system uses the generated rules to calculate the score of each sentence. If the
score is positive, the sentence will be considered as a summary sentence, otherwise
the sentence is considered as a non-summary sentence. Finally, the system combines
summary sentences to obtain the summary.

4.2 Preliminary Results

We used 60 documents of our corpus to experiment our system (i.e. 50 documents for
the learning phase and 10 documents for the evaluation phase). The obtained summa-
ries are compared to the human summaries. The average measures for Precision, Re-
call and F-measure are respectively 0.992, 0.991and 0.991 (see Table 2).

Table 2. Evaluation results

Precision Recall F-measure
Weighted Avg 0.992 0.991 0.991

5 Conclusion and Future Work

In this paper, we have proposed a method for automatic summarization of Arabic
documents. Our method is implemented by AIS system and is based on the Machine
learning technique. Our work focuses on a particular type of documents (i.e., the
newspaper articles in HTML format). We believe that the preliminary results are very
encouraging. Indeed the F-measure is equal to 0.991. We note that we used a small
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corpus for the evaluation but as perspectives, we plan to extend the evaluation on a
larger corpus.

We also intend to apply the proposed method for other types of documents such as

XML and TXT.

References

10.

11.

. MaAloul, M.H., Ellouze Khemakhem, M., Belguith Hadrich, L.: Al Lakas El’eli /Cééfg()

C4Adi: Un systéme de résumé automatique de documents arabes. International Business
Information Management Association (IBIMA 2008) (2008)

Amini, M.R., Gallinari, P.: Apprentissage numérique pour le résumé de texte. Les Journées
d’Etude de ' ATALA, Le résumé de texte automatique: solutions et perspectives (2003)
Douzidia, S., Lapalme, G.: Lakhas, an Arabic summarization system. In: Proceedings of
the HLT-NAACL Workshop on Text Summarization DUC 2004 (2004)

Maéloul, M.H., Ellouze Khemakhem, M., Belguith Hadrich, L.: Proposition d’une méth-
ode de résumé automatique de documents arabes. GEI 2006 (2006)

. Kupiec, J., Pedersen, J., Chen, F.: A trainable document summarizer. In: Proceedings of

the 18th ACM SIGIR Conference (1995)

Luhn, H.P.: The automatic creation of literature abstracts. IBM Journal of Research and
Development (1958)

Alrahabi, M., Mourad, G., Djioua, B.: Filtrage sémantique de textes en arabe en vue d’un
prototype de résumé automatique. In: JEP/TALN 2004 (2004)

Mani, I., Bloedorn, E.: Machine Learning of Generic and User-Focused Summarization.
In: Proceedings of the Fifteenth National Conference of Artificial Intelligence, AAAI 1998
(1998)

Amini, M.R.: Apprentissage automatique et recherche de I’information: application a
I’extraction d’information de surface et au résumé de texte. These de doctorat (2001)
Amini, M.R., Gallinari, P.: The Use of Unlabeled Data to Improve Supervised Learning
for Text Summarization. In: SIGIR (2002)

Bossard, A., Généreux, M., Poibeau, T.: CBSEAS, a Summarization System Integration of
Opinion Mining Techniques to Summarize Blogs (2009)



	Digital Learning for Summarizing Arabic Documents
	Introduction
	Related Work
	Proposed Method
	An Overview of Our Method
	Summarization Workflow

	The AIS System
	Implementation Details
	Preliminary Results

	Conclusion and Future Work
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




