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IntroductionIntroductionIntroduction
• Integration, modeling, structuring and extracting knowledge

are crucial for different domains :
medical, biological.
linguistic, sociological.

• Why study Hadith ?
– What are Prophetic Traditions Hadith ?

• Word of the Prophet (Peace and Blessings be upon Him).
• The way to prophetic knowledge
• Sunna is the second source of Islamic Legislation

• Goal 
– To provide an easily-searchable list of Prophetic Traditions Hadith
– Ordered according to degree of similarity

• Purpose 
– Propose a system of text mining for the automatic authentication of Hadith
– Degree of veracity (  تخـــريج الحديـــث).

• Tool : Vector space model. 
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OverviewOverview

1. Text mining and vector space model.

2. UML Modeling of Authentique System.

3. Authentication of Prophetic Traditions.

4. Experimental Results.

5. Conclusion. 
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Text MiningTextText MiningMining

• The process of text mining can be
represented according to  : 

• A vector space model.
• A probabilistic model.
• A hybrid model.

• Its realization can be made of : 
• The own statistical methods of the vector space 

model;
• The fuzzy logic or the modal logic;  
• The hidden Markov model;   
• others…..
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Text mining algorithmTextText miningmining algorithmalgorithm

• Database Indexing
1. Recognition of terms.
2. Empty word elimination.
3. Lemmatisation or Stemming.
4. Assignment of weights (Reversed File).

• Research of documents relevant to request
• Idem pour de 1 à 4 (without Reversed File).
• Count of similarities.

• Presentation of research results.
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The vector space modelTheThe vectorvector spacespace modelmodel
• The vector space model chosen as basis in 

Authentique research system .

Indexing and research of documents in the vector space  model
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Post processingPost Post processingprocessing

• Prophetic Traditions = Texts written in 
Arabic language.

• Morphological treatment of the Arabic 
language.

• Use of Arabic root as indexing terms.
• Process of lemmatisation :

▪ By dictionary.
▪ By truncation.
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Indexing: Process of indexingIndexingIndexing: : ProcessProcess ofof indexingindexing

Diagram of the indexing process
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Indexing : ModelingIndexingIndexing : : ModelingModeling
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Indexing: Ponderation of termsIndexingIndexing: : PonderationPonderation ofof termsterms
TFIDF : Term Frequency, Inverse Document 
Frequency

The TFIDF measure gives a discriminatory power 
to the very rare terms in the textual data base.



10/12/2007ISCAL07, the 1st International Symposium on Computers and Arabic Language١١

The general architecture of the 
Research system

The general architecture of the The general architecture of the 
Research systemResearch system
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Information flux sequence diagramInformation flux sequence diagramInformation flux sequence diagram
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Hadith AuthenticationHadith Hadith AuthenticationAuthentication
• Hadith = 3 parts : Matn, Isned et Taraf.



10/12/2007ISCAL07, the 1st International Symposium on Computers and Arabic Language١٤

Why authentication of "Hadith" ?Why authenticationWhy authentication ofof "Hadith" ?"Hadith" ?

• Constructing the tree of the chain of
transmission or narration of Hadith.

• The Hadith expert is interested in :
– accessing various compendia of Hadith, 
– finding a given Hadith, or similar,
– comparing different chains of transmission,
– knowing the veracity degree. 
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Authentication resultsAuthentication results
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Text mining applied to authentificate
Hadith

TextText mminingining appliedapplied to to authentificauthentificateate
HadithHadith

• Text mining = text content analysis
• Used in discovering semantic similarity. 
• Allows automatic search
• Helps expert in finding texts and in 

establishing veracity degree.
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Queries : terms ponderationQueriesQueries : : termsterms ponderationponderation
Simple evaluation
- Arabic Corpus : Data base of 60 Hadith

• Query n° 3974 of "Sahih Musslem":
تسموا باسمي ولا تكنوا بكنيتي      

TFIDF("كنا ",3974) = TF 3974,كنا * IDF 2 = 3974,كنا* ((log2 
54/06) + 1) = 7.41.
TFIDF("سما ",3974) = TF 3974,سما * IDF 2 = 3974,سما* ((log2 
54/19) + 1) = 3.71.
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Similarities calculationSimilaritiesSimilarities calculcalculationation

Research : calculates a measure of similarity between each hadith of the
data base and query made by the expert.
Cosine :
calculates cosine values of angles between vectors of hadiths and the
vector of query
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List of relevant HadithsList of relevant List of relevant HadithsHadiths
• Hadith N=° 3976 فإنما أنا قاسم أقسم بينكم          :  بكنيتيتكتنواتسموا باسمي ولا  

• Hadith N=° 3977 فإنما بعثت قاسما أقسم بينكم         : سموا باسمي ولا تكنوا بكنيتي

• Hadith N=° 3978 فإنما أنا أبو القاسم أقسم بينكم          : تسموا باسمي ولا تكنوا بكنيتي 

• Hadith N=° 3979  بكنيتيتكتنواسموا باسمي ولا  :
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Relevance resultRelevance result

•Relevance weight :

•According to whether or not the term is part of the query

Selection weight :

Expansion weight :
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Query EnrichmentQueryQuery EnrichmentEnrichment
Let:  K=3 selected terms are  ,"سما" ,"كنا" ,"قسم" :
added term weight : "قسم" : =0.5.

List of relevant hadith :
Hadith N=°  إن أحب  أسمائكم  إلى االله عبد االله وعبد الرحمن  : 3975
Hadith N=°  لا تسم غلامك رباحا   ولا يسارا ولا أفلح ولا نافعا    : 3984
List of irrelevant hadith :
Hadith N=° أقسموا  المال بين أهل الكتاب على كتاب االله  : 3997
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Research system evaluationResearch system evaluationResearch system evaluation
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Research system evaluationResearch system evaluationResearch system evaluation
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Indexing in AuthentiqueIndexingIndexing in Authentiquein Authentique
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Research in AuthentiqueResearchResearch in Authentiquein Authentique
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Research ResultsResearchResearch ResultsResults
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Authentication ResultsAuthenticationAuthentication ResultsResults
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ConclusionConclusionConclusion
• UML modeling of authentication process of

Prophetic Traditions or “Hadith".

• Design and Development of text mining system : 
AuthenTique.

• Implementation of a method of knowledge extraction 
based on the vector space model.

• Confirmation of the statistical method independence 
opposite of the used language.

• Production of an original and unique synergy 
between Hadith, UML and Textual Data mining.
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Futur prospectsFutur prospectsFutur prospects
• Widening of the research system to make an 

universal text mining tool.

• Increased automation of the authentication of 
"Hadith" basing on:

classification Topic categorisation.

Segmentation new count of resemblance. 

automatic construction model of the "Hadith"
based on the meaning. 


