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Introduction |

* 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 ( ).

Tool : Vector space model.

Y ISCALO7, the 1st International Symposium on Computers and Arabic Language 10/12/2007



Overview

Text mining and vector space model.
UML Modeling of Authentiqgue System.
Authentication of Prophetic Traditions.

Experimental Results.

Conclusion.
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Text Mining |

« The process of text mining can be

represented according to
« A vector space model.

* A probabilistic model.
* A hybrid model.

e |ts realization can be made of :

 The own statistical methods of the vector space
model,

 The fuzzy logic or the modal logic;
e The hidden Markov model:

 others.....
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Text mining algorithm |

« 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
* |dem pour de 1 a 4 (without Reversed File).
« Count of similarities.

* Presentation of research results.
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The vector space model |

* The vector space model chosen as basis In
Authentique research system .
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Indexing and research of documents in the vector space model
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Post processing |

 Prophetic Traditions = Texts written In
Arabic language.

 Morphological treatment of the Arabic
anguage.
» Use of Arabic root as indexing terms.
* Process of lemmatisation :
» By dictionary.
= By truncation.
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Indexing: Process of indexing |

Liste des
mots vides

Dictionnaire

!

Base de Documents _ Lemmes Moteur
données | Lemmatiseur | dindxation

Diagram of the indexing process
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Indexing : Modeling
I
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Indexing: Ponderation of terms |

TFIDF : Term Frequency, Inverse Document
Frequency

TFIDF(w,d) = TF,, ;. IDF,, ;

N
logy —

DF,

=1k, 4 +1

The TFIDF measure gives a discriminatory power
to the very rare terms in the textual data base.
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The general architecture of the
Research system
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Information flux sequence diagram
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Hadith Authentication

Hadith = 3 parts : Matn, Isned et Taraf.

Information
of Hadith

 Source o “Sakih Boukhard"

" Book . "beginning of inspiration”
w Chapitre | " beginning of inspiration”
= M="du Hadith : 1
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Why authentication of "Hadith" ? |

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

e The Hadith expert iIs 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 results |
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| Text mining applied to authentificate
Hadith

* 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 ponderation |

Simple evaluation
- Arabic Corpus : Data base of 60 Hadith

 Query n° 3974 of ""Sahih Musslem®":
(17
= TFIDF(" ",3974)=TF ,3974*IDF ,3974 = 2* ((log2
54/06) + 1) = 7.41.
= TFIDF(" ",3974)=TF ,3974 * IDF ,3974 = 2* ((log2

54/19) +1) =3.71. Terme de la Poids
requéte (TFIDF)

iy 7.41

o 3.71

‘v ISCALO7, the 1st International Symposium on Computers and Arabic Language 10/12/2007



Similarities calculation

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

Y TFIDF, - TFIDF,,

wednr

cosine(d,r) =

Y 77DF, || Y 1FIDF,,
wed Wwer

Terme de Poids pour le | Poids pour le | Poids pour le | Poids pour le
l'index hadith 3976 | hadith 3977 | hadith 3978 | hadith 3979
LS 7.41 7.41 7.41 7.41
e 12.98 3.71 3.71 3.71
Ly 0.00 17.25 0.00 0.00
- 10.12 10.12 5.06 0.00
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List of relevant Hadiths |

-Hadith N=" 3976 “
Hadith N=° 3977 . “
Hadith N=" 3978 . “
Hadith N=° 3979 . “

Terme de Score du Score du Score du Score du
I'index hadith 3976 | hadith 3977 | hadith 3978 | hadith 3979
£ 54.90 54.90 54.90 54.90
Iy 48.15 13.76 13.76 13.76

Cos (d, 1) 0.68 0.38 0.85 1.00

14
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Relevance result |

rilN—-nij—R+r;)
(R —ri)(n; —ri)

Relevance weight : - w; = log

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

Ws = 0.5 =*TFt
Selection weight : = ou

Ws = 0.5

We =Wt + Ws

Expansion weight : =  ou
We = Ws
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Query Enrichment |

Let: K=3 selected terms are : " , , ,

addedterm : " " :weight =0.5.

Terme Poids de Terme Poids de =i Poids
de pertinence de la sélection de 13 d'expansion

I'index requete requéte
‘.__..i 2.16 't"""'j 0.5 1,‘-"5 0.5
Ty 1.36 Y 1.0 ey 8.41
o 0.44 (P 1.0 - 4.71

List of relevant hadith :

Hadith N=° 3975 : .

Hadith N=° 3984 : o “

List of irrelevant hadith :

Hadith N=° 3997 : .
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Research system evaluation |

Brut
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Research system evaluation |

number of relevant hadiths found

Precision = _
number of hadiths found
= E =0.66
12

The value of noise is therefore: Noise = 0.34.

number of relevant hadiths found
number of relevant hadiths to find

Recall =

i: 0.80
10

The value of Silence is therefore: Silence = 0.20
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Indexing in Authentique

-
) Interface de Authentification Avtomatigue =)\S %)
‘Recherche | Indexation r Liste des Documents ]
) Indexer la base | Elj )
~ :
uﬂ _— “ R e l Type de construction
Unités Lexicales Unité Cherchée : (3} Globale [reconstruire toute la base)

| | B Ateindre I (") Sélectif [seulement les hadiths sélectionés)

Mombre de Documents : Liste des Hadiths
Choizir la liste des Hadiths a indexer :
Fréguence Globale : Debut - | 1 |v |

Fin : | |'|

Murméro
10 1 3.04 = -
N 9 1 204 Information du Hadith :
2 : b Hadith N=* : | 1]
7 1 304 =
. B 1 3.04 Texte du Hadith :
i :: ggi o L E e (g .."<'" '..-f}_; ity u':'-oﬁ-“ll '.ij
1= 1 .04 LSy 3t 01 o g U8 L) & e 23S
2 1 3.04 4
1 1 304 4] mlails. gl 6240

Traitement du Hadith :

[] Segmentation
[] Elimination des Motz Yides
[ Lemmatization

[] Assignation des Poids

segmentation terminée

‘ [| Quitter

Mombre d'unités Lexicales 26

T e > .
‘4 demarrer P reE | & Microsoft PowerPoint ... & AUTHENTIQUE
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Research in Authentique

s Interface de Authentification Automatique '\

[ Recherche [ Indexation | Liste des Documents |

Information de la Requéte : Texte Lemmatizé de la Requete :
Requete N=": | 4553|

Source : | leﬂmiw|

Livre : | ol '-'L'5|

Chapitre : | ol ol plod g5 'T'L.'|

Texte de la Requéte -

s ade A1 o ) J gy e 5 5

Index de la Requete [ Hombre Occurence : Poids ] :

LS 1 gl W U3 al) Lol Lao o 15 20 \bre Occurence
L 3 Sy wume l 2 407
Las) \gas) wba @ lod) p o da 1 255
i 1 29
o il 4.04
Traitement de la Requéte : T ] a0
=, 1 E.36
[] Segmentation pac 1 47T
[ Elimination dez Mots Vides sic q 436
[ Lemmatization s 7 955
[] Assignation des Poids

[ 07

= Démarrer |

Morphologie et Lemmatization :

l ‘m‘ Mots Vides ” @ Rechercher ]

-+ B re &

14 demarrer ? | [ Microsoft PowerPoint ... [iE AUTHENTIQUE
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Research Results

| Recherche |

Information de
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) Résultats de La Recherche

Contenu de la Réponse Sélectionée -
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0.5940
0.3583
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01513
0.1504
012390
01020

Pourcentage de Pertinence :
1} 50
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[ c Retour de Pertinence ]

100

Mombre de Réponses - ||1E|

21158 0.6203

780 21176 0.5340
E50 3825 0.3589
Bl 320 614 0.1838
Bl 320 1580 0.1828
3 4622 01513
510 1383 0.1504
B0 1785 0.1290
[ Rl 1882 0.1020
7 3323 0.1020
2 3530 0.1020
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|
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i
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Authentication Results

-
) AUTHENTIQUE o ="l ]

Affichage Recherche Authentification

ﬁ y Arbre des Chaines de Transmissions :JE') _’_‘)
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Conclusion |

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 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.

dSegmentation =» new count of resemblance.

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