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ABSTRACT 
 
Hadith is the secondary source of Islam legislation that has 
three-part, i.e., Sanad, Matn, and Taraf. Sanad is an essential 
part of Hadith that represent the chain of Narrator who 
conveys the Hadith. Based on Hadith Science, the 
authentication of the Hadith also could be observed through 
the state of its Sanad. Most studies on the Hadith Sanad 
representation apply an ontology and XML. Thus, this study 
proposed a new model of Sanad Hadith representation 
exploits the Graph model. First, the candidate of Graph node 
and Graph relation were extracted automatically from raw 
Arabic Hadith text using Arabic Part of Speech (A-POS) and 
Arabic Named Entity Recognition (A-NER). Then, a novel 
machine learning model for the Hadith Sanad Graph 
Construction developed employs SVM and GBM algorithm. 
That model attained the best performance on 0.84 and 0.92 
precision average, 0.83 and 0.91 recall average, 0.82 and 0.90 
f1-score average. The final result of this study was a Hadith 
Sanad Graph that had been verified the correctness compare 
with the original Hadith text. 
 
Keywords: Knowledge Representation, Knowledge Graph, 
Hadith, Hadith Representation, Hadith Sanad 
Representation, Hadith Graph, Hadith Sanad Graph.  
 
1. INTRODUCTION 
 
Today's the world was growing very fast in step with the 
growth of the internet and online media. Nowadays most 
people including Muslims used online media as a primary 
source of information or knowledge. Most Muslims adopted 
online media as the primary reference for exploring religious 
content including when seeking for verse of Qurán or Hadith. 
The problem is not all information or knowledge on the 
online media was verified its correctness. There are also 
spreading wide on online media an Islamic content that not 
verified its accuracy [1]. Al-Quran and Hadith are significant 
resources of Islamic law which every Muslims all around the 
world must refer [2][3]. Quran is the most authentic and 
unaltered Holy book of God over more than 14 centuries ever 
 

 

since revelated [4]. Hadith is Islamic law that originated from 
the collection of saying, action, decision or characteristic of 
Prophet Muhammad PBUH [5][6]. Unlike the Holy Quran, 
Hadith that spread amid Muslims are not all authentic [7]. 
Thus, Muslims needs to authenticate the correctness of 
Hadith, especially when accessed from online media 
 
Hadith science ( ِعِلْمُ الحَدِیْث ) is one of Islamic learning that 
utilized to inspect and characterize the validity of Hadith [8]. 
According to Hadith science, every Hadith has three-part 
[7][9] as shown in Figure 1, viz: 
1. Sanad ( ََُلسَّند  (ا

Sanad is the sequence of narrators ( ُجَال َلرِّ  that direct to (ا
the Hadith text. The Sanad contains all those who 
narrated the version, start from the last narrator and 
ending on the Prophet (PBUH) [8] [10][11][12]. 

2. Matn ( ُلْمَتْن َ ا ) 
Text or content of Hadith delivered by Sanad [12][13]. 

3. Taraf (الطرف) 
The part, or sentence opener, on the Matn that indicate to 
the statement, deeds or characteristics of the Prophet 
(PBUH), and his agreement to others deed [14]. 

 
 

 
Figure 1: Parts of Hadith 

 
Hadith can be accepted (Maqbûl) as correct when complying 
with several guidelines which are [15][16]:  
Entire involved narrators in Sanad Hadith were qualified 
('Adil and Dhabith). 
1. Entire Sanad of Hadith continues.  
2. Matn of Hadith was free of syadz.  
3. Matn of Hadith was free from 'illat. 
In case one criterion of the accepted Hadith (Maqbûl) is not 
fulfilled, the status of Hadith would change into rejected 
(Mardûd) or not correct.  
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This article would concentrate on explaining and expose the 
representation of Sanad Hadith as a foundation for Hadith 
authentication partly based on the criteria point 1 and 2. 
Although extensive academic research has explored the 
portrait of Sanad Hadith [8][17][18][19][20][21][22][23] 
[24], less research has investigated the Sanad Hadith 
representation with the utilize of Graph model. The rest of the 
article is structured as follows: First, the previous literature on 
the Sanad Hadith representation including its critical 
analysis. This view is followed by a theoretical explanation of 
the knowledge graph and description of the research 
methodology used in the study. The results of this research 
inquiry are then discussed. Finally, implications, limitations, 
and directions for future research are explained. 
 
2. PREVIOUS WORK 

 
In recent years, experts have dedicated the effort work to the 
research on the Islamic knowledge representation. On the 
domain of Hadith, exist several studies on Hadith 
representation, but slightly research can be found for the 
Graph representation of the Hadith Sanad. The research 
conducted by [8] proposed a new lexicon model for Hadith 
representation by utilizing HPSG formalism. Each part of 
Hadith Isnad like Narrator, telling tool is represented in a 
separate XML document with HPSG lexical features targeted 
explicitly at morphological analysis. The HPSD grammar 
rule can help to define the form and the relation of each part of 
Hadith. The study that undertakes by [17] proposed a text 
representation graph for the chain of narrators in hadith texts. 
This study extracted 18 hadith texts and produced 82 narrator 
names and 85 relationships between the narrators on the 
graph. The result shows that all 18 hadith node in the graph is 
the same as the original. However, this study used only Malay 
Hadith text with the assumption that the Hadith text as an 
input has the same format to be extracted. And incapable of 
identifying distinct node names but the same Narrator. 
Incompetent to recognize identical node names but the 
different Narrator. 
 
Research that carried out by [18] focuses on structuring 
Digital Hadith Text to describes its textual part using the Text 
Encoding Initiative (TEI) standard encoding. Each Narrator 
on Isnad encoded in <persName> element with the "xml:id" 
to kept the Narrator order. And Matn encoded in <p> element 
or <quote> element. Utilize 1000 Hadith text; the result 
shows the value of precision is 0.86. Also, the recall is 0.85 
and an F-measure equal to 0.85. This study provides new 
insights into how to marking of most textual structures and 
explain the nature of the Digital Hadith text. However, the 
flexibility of the TEI schemes depend on the interpretation of 
strings embedded in the attributes of SGML tags created; 
These strings are not part of minimal SGML systems and 

need to defined correctly. The study performed by [19] 
proposes a new ontology model of the prophetic domain with 
the data collected from the Holy Quran, Al-Hadith and books 
correlated with the prophetic domain. As a result, this study 
outcome was the prophetic ontology model with 151 classes 
that organizing 1230 Arabic expressions, 210 object 
properties to relate individuals to individuals, 44 data 
property to relate individuals to literals and 825 individual 
words. This study limitation was that the object relations built 
in an entirely manual process using Arabic dictionaries. 
 
The study that undertakes by [20] proposed a semantic model 
of all Islamic knowledge based on Holy Qurán, Hadith, Ijma', 
and Qiyas. This study utilized an ontology implement with 
Protege to produce the semantic representation of Islamic 
knowledge (Quran, Hadith, Ijma, Qiyas). As a result, the 
ontology of Islamic Legislative Ontology was presented but 
still partially. The limitation of this study is the manual 
development of its ontology in consequence of the 
complication of the Arabic expressions. The study conducted 
by [21] proposed the Hadith Commentary Ontology. This 
study managed the Hadith explanation by a scholar, its 
relations to other parts of the Holy Scriptures and also 
variations of hadith that recited by a diverse Narrator with a 
distinct Matn. [22] proposed TibbOnto, a domain-dependent 
ontology on Al-Tibb Al-Nabawi. TibbOnto is built following 
five steps of a proofed ontology methodology, including 
utilizing the chapters Kitab Al-Tibb of Sahih Al- Bukhari as a 
source. As a result, TibbOnto built having thirteen classes and 
two subclasses of the domain. 
 
Research that carried out by [23] proposed Multilingual 
Hadith Corpus (MHC) by utilizing Arabic, English, French, 
and Russian Hadith Text. The MHC built with a fully manual 
annotation process on the XML schema model. [25] proposed 
a domain-dependent ontology on zakat Hadith named the 
OntoHadith. The OntoHadith embody six modules which are: 
(1) Knowledgebase, (2) Inference Engine, (3) Ontological 
Dictionary, (4) Linguistics, (5) Matcher, and (6) SPARQL 
Query Engine. The OntoHadith model succeeded in assisting 
the retrieving hadiths of zakat on high accuracy (0.81 
precision and 0.93 recall). The study conducted by [24] 
develops a representation of Hadith in the form of ontology as 
a model for the basis for Hadith Isnad judgment. The Narrator 
became the central concept since the narrator is the main 
constituent of Isnad. The ontology built captured all the 
properties and relationships of a narrator as indicated and 
detailed in the various books of Hadith. Table 1 points out 
details on each prior studies. 
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Table 1: Prior Hadith Representation Model 
 

Citation Input/Method Strength Weakness 
[8] 

 
Input: Arabic 
Hadith Text 
Method: 
Head-Driven Phrase 
Structure 
Grammars (HPSG) 
formalism 
Output: XML 
Documents of 
Hadith Lexicon 

The HPSD 
grammar rule 
can help to 
define the 
form and the 
relation of 
each part of 
Hadith. 

Needed 
tremendous 
effort to extract 
Hadith parts 
manually 

[17] Input: 18 Malay 
Text Hadith 
Method: Graph 
Output: The graph 
Model of Hadith 
chain of Narrator 

100% 
accuracy for 
the Hadith 
node 

Malay Hadith 
Text 
Manual 
pre-process on 
Hadith Text 
Incapable of 
identifying 
distinct node 
names but the 
same Narrator 
Incompetent to 
recognize 
identical node 
names but a 
different person 
of Narrator. 

[18] 
 

Input: Digital 
Arabic Hadith Text 
Method: Text 
Encoding Initiative 
(TEI) 
Output: Digital 
Arabic Hadith Text 
formatted with TEI 
standard encoding. 

TEI which is 
XML-based 
allows the 
flexible 
marking of 
most textual 
structures 
and show the 
nature of the 
text. 

The TEI 
schemes depend 
on the 
interpretation of 
strings 
embedded in the 
attributes of 
SGML tags 
created; These 
strings are not 
part of minimal 
SGML systems 
and need to 
defined 
correctly. 

[19] 
 

Input: The Holy 
Quran, Al-Hadith 
and books 
correlated to the 
prophetic domain. 
Method: Ontology 
Output: An 
ontology model of 
the prophetic 
domain. 

The prophetic 
ontology is 
built having a 
complete 
glossary of 
terms 
(concepts, 
instances, 
and 
properties) 
with its 
explanations. 

All object 
relations was 
built manually 
using Arabic 
dictionaries. 

[20] 
 

Input: Arabic 
Hadith Text from 
Shahih Bukhari 
Book volume I 
Method: Ontology 
Output: Islamic 
legislative Ontology 

If completely 
done, enables 
the indirect 
linkages 
between four 
Islamic 
knowledge 

The ontology 
model was built 
fully manual 
due to the 
complexity of 
the Arabic 
language. 

sources that 
Quranic, 
Hadith, Ijma' 
and Qiyas. 

[21] 
 

Input: Hadith 
Commentary, 
Quranic Verse 
Method: Ontology 
Output: Hadith 
Commentary 
Ontology 

The ontology 
built enables 
the indirect 
linkages of 
Hadith and 
Quranic 
verses. 

All object and 
its relations 
were built 
manually. 

[22] Input: An authentic 
Tibb Al-Nabawi 
Hadith text 
Method: Ontology 
Output: The 
TibbOntoModel (A 
domain-dependent 
ontology on Al-Tibb 
Al-Nabawi) 

The 
TibbOnto is 
built with a 
standard 
methodology 
that proofed. 

The scope was 
limited on the 
Al-Tibb 
Al-Nabawi 
domain, 
possible to 
extend. 

[23] Input: Arabic, 
English, French and 
Russian Hadith 
Text 
Method: An XML 
schema with 
annotation 
Output: 
Multilingual Hadith 
Corpus (MHC) on 
XML Schema 
format 

Utilize four 
comprehensi
ve languages 
of Hadith 
Text (Arabic, 
English, 
French, and 
Russian) 

The corpus 
(MHC) built 
manually. 

[25] Input: The Hadiths 
of zakat 
Method: Ontology 
Output: The 
OntoHadith Model 
(A 
domain-dependent 
ontology on Zakat) 

The 
OntoHadith 
model 
succeeded in 
assisting the 
retrieving 
hadiths of 
zakat on high 
accuracy 
(0.81 
precision and 
0.93 recall). 

The scope was 
limited on the 
zakat domain, 
possible to 
extend. 

[24] Input: Hadith book 
of Ibn Hajar 
Method: Ontology  
Output: Hadith 
Isnad Ontology  

Hadith Isnad 
Ontology 
built has a 
comprehensi
ve property to 
support the 
knowledge 
needed to 
judge Isnad 

A domain 
ontology does 
not represent a 
broad 
conceptual 
model, except 
only a model 
that is authentic 
for a particular 
domain. 
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Figure 2: Method used on Prior Research 

 
As can be observed from Table 1 and Figure 2 (above), the 
method employed on prior studies of Hadith representation 
gathers below three ways that are Ontology, XML and Graph. 
Graph model representation already utilized by [17]; 
however, that study was limited in several ways as detail in 
Table 1. 
 
 
3. KNOWLEDGE GRAPH 

 
One study by [26], describes that the promising future 
approach for Knowledge Representation (KR) is Informledge 
System (ILS) although the current grew up model is the 
Knowledge Graph (KG) include with Graph Database as 
shown on the evolution of KR techniques in Figure 3. This 
view is reinforced by [27] as displayed in Figure 4. Most of the 
big social networks like Google, Facebook, and Twitter 
implement KG included graph databases. The graph database 
is any repository model that employs graph composition with 
nodes and edges, to declare and save data [28]. Its power is on 
the boost of performance, flexibility, and agility when the data 
is structured on the connected graph. A graph database is one 
best choice to handle the complex, semi-structured, and 
densely connected data with very fast in terms of queries and 
gives a response in milliseconds [27]. 
 
A (labeled) property graph form is the common mostly 
adopted form of graphs in the context of graph databases [29]. 
A property graph builds up with a component of nodes, 
relationships, and properties. The graph database modeling 
possibly follows some designs pattern among is [30]: 
1. Linked List 
2. Multiple Relationships 
3. Tags and Categories 
4. Multi-Level Tree 
5. R-Tree (spatial) 
6. Activity Stream 
7. Anti-pattern: Unconnected graph 
 

 
 

Figure 3: Evolution of Knowledge Representation Techniques [26] 
 

 
 

Figure 4: Evolution of Database Model [27] 
 
 

Prior studies on Hadith 
Representation 

Ontology 
[18][19][20][21] 

[23][24] 
 

XML 
[7][17][22] 

 

Graph 
[16] 
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4. PROPOSED MODEL 

4.1 Methodology 
 

 
Figure 5: Methodology 

 
The methodological approach taken in this study is a mixed 
methodology based on the stated strategy of [31] summarized 
in Figure 5. The first step is to gather and prepare raw Arabic 
Hadith text as an input for the model. Totally thirty of raw 
Hadith text from Shahih Bukhari, Shahih Muslim, and Jami' 
al-Tirmidzi collected from the Islamic web application 
http://qaalarasulallah.com/. One strength of this Islamic web 
application is provided authentic Arabic Hadith text (Matn), 
translation (English and other languages) and interactive 
chain of narrators (Sanad) for all main hadith compilation 
[32]. The specimen of raw Hadith text shown in Figure 6. 
 

 

 
Figure 6: Example of Raw Arabic Hadith Text 

 
The second step is extracting the knowledge from raw Arabic 
Hadith text intended to capture the candidate of Node and 
Relation for Graph. The Arabic Part of Speech (A-POS) and 
Arabic Named Entity Recognition (A-NER) utilized in this 

process. The extraction process has two principles [31]. First, 
if the extracted word is a noun, it will become candidate 
Graph Nodes. Second, if the retrieved word is a verb, it will 
become candidates for Graph Relations. This article utilized 
the A-POS and A-NER adopted from [33] including the 
Tag-Set. A Noun as Graph Nodes candidate would be taken 
from the tag B-PER and I-PER that show شخص (Person - 
Noun). A Verb as Graph Relation candidates would be 
considered from the tag PSTV or PSTV+PRO that indicate 
 Past Tense Verb + Person) ضمیر + فعل ماضي or فعل ماضي
Pronouns). The key strengths of [33][34][35][36][37] were 
proposing the NLP model of word segmentation, A-POS, and 
A-NER as a single processing element with high 
performances result. Figure 7 and Figure 8 show the specimen 
output of A-POS and A-NER process.   
 

 
نَاI-SMISC _NM :_PX dَ_البخاري B-MISC_صحیح  PSTV+PRO_حَدَّث
حُمَیْدِيُّ  ْ ِ  I-PER_عَبْدُ  B-PER_ال یَْرِ  I-PER_بْنُ  I-PER_اللهَّ ب اَلَ  I-PER_الزُّ  PSTV_ق
نَاَ اَنُ  PSTV+PRO_حَدَّث ی ْ اَلَ  B-PER_سُف نَاَ PSTV_ق  PSTV+PRO_حَدَّث
ْصَارِيُّ  I-PER_سَعِیدٍ  I-PER_بْنُ  B-PER_یحَْیىَ ن اَلَ  I-PER_الأَْ  PSTV_ق
ِي رََن َخْب دُ  PSTV+PRO_أ مُحَمَّ _B-PER  ُبْن_I-PER  َبْرَاھِیم ِ َّیْمِيُّ  I-PER_إ  I-PER_الت
َّھُ  ن َ َ  PSTV_سَمِعَ  ACC+PRO_أ قمََة ْ نَ بْ  B-PER_عَل _I-PER  ٍَّاص  I-PER_وَق
ِيَّ  یثْ َّ وُلُ  I-PER_الل قَ عُمَرَ  PSTV_سَمِعْتُ  PRSV_ی _B-PER  َبْن_I-PER 
ابِ  َّ ْخَط ُ  PSTV_رَضِيَ  I-PER_ال ْھُ  ALLAH_اللهَّ ىَ P+PRO_عَن  P_عَل
رَِ  ْب مِن ْ اَلَ  D+SMN_ال ِ  B-PROPH_رَسُولَ  PSTV_سَمِعْتُ  PSTV_ق  I-PROPH_اللهَّ
َّى ُ  PSTV_صَل یَھِْ  ALLAH_اللهَّ َّمَ  P+PRO_عَل وُلُ  C+PSTV_وَسَل قَ  PRSV_ی
َّمَا ن ِ ِّیَّاتِ  D+PIN_الأَْعْمَالُ  ACC+PREV_إ الن ِ َّمَا P+D+PFN_ب ن ِ  C+ACC+PREV_وَإ
ِكُلِّ  امْرِئٍ  P+NQ_ل _SMN مَا_REL نوََى_PSTV  ْفمََن_C+REL  َْكَانت_PSTV 
ھُُ  ىَ SFN+PRO_ھِجْرَت ل ِ اَ P_إ ی ْ اَ SFN_دُن َوْ  PRSV+PRO_یصُِیبھُ ىَ C_أ ل ِ  P_إ
ةٍ  َ اَ SFN_امْرَأ ْكِحُھ نَ ھُُ  PRSV+PRO_ی ىَ C+SFN+PRO_فھَِجْرَت ل ِ  REL_مَا P_إ
یَھِْ  PSTV_ھاَجَرَ  ل ِ  P+PRO_إ
 

Figure 7: The sample output of A-POS 
 

 
<START:MISC> البخاري صحیح  <END>  : َنَا حُمَیْدِيُّ  <START:PER> حَدَّث ْ  ال

ِ  عَبْدُ  یَْرِ ال بْنُ  اللهَّ ب زُّ  <END>  َاَل نَاَ ق حَدَّث  <START:PER>  ُاَن ی ْ اَلَ  <END> سُف نَاَ ق حَدَّث  
<START:PER> َْصَارِيُّ  سَعِیدٍ  بْنُ  یحَْیى ن الأَْ  <END>  َاَل ِي ق رََن َخْب أ  
<START:PER>  ُد بْرَاھِیمَ  بْنُ  مُحَمَّ ِ َّیْمِيُّ  إ الت  <END>  َُّھ ن َ سَمِعَ  أ  <START:PER> 

 َ قمََة ْ َّ  بْنَ  عَل ِيَّ  اصٍ وَق یثْ َّ الل  <END>  ُوُل قَ سَمِعْتُ  ی  <START:PER>  َابِ  بْنَ  عُمَر َّ ْخَط ال  
<END>  َرَضِي  <START:ALLAH>  ُ ْھُ  <END> اللهَّ ىَ عَن رَِ  عَل ْب مِن ْ اَلَ  ال سَمِعْتُ  ق  
<START:PROPH>  َرَسُول  ِ اللهَّ  <END> َّى ُ  <START:ALLAH> صَل  <END> اللهَّ

یَھِْ  َّمَ  عَل وُلُ  وَسَل قَ َّمَا ی ن ِ ِّیَّاتِ  الأَْعْمَالُ  إ الن ِ َّمَا ب ن ِ ِكُلِّ  وَإ ھُُ  كَانتَْ  فمََنْ  نوََى مَا امْرِئٍ  ل ىَ ھِجْرَت ل ِ  إ
اَ ی ْ اَ دُن َوْ  یصُِیبھُ ىَ أ ل ِ ةٍ  إ َ اَ امْرَأ ْكِحُھ نَ ھُُ  ی ىَ فھَِجْرَت ل ِ یَھِْ  ھاَجَرَ  مَا إ ل ِ إ  

 

Figure 8: The sample output of A-NER 
 

The next step is Sanad Hadith Graph Construction. This step 
adopted one of the approaches for Graph modeling from [29] 
that described as follow: 
1. Describe the Model in Terms of the Application’s Needs. 
2. Nodes for Things, Relationships for Structure 
3. Fine-Grained versus Generic Relationships 
4. Model Facts as Nodes 
5. Represent Complex Value Types as Nodes 
6. Iterative and Incremental Development 

Raw Hadith Text 

Knowledge Extraction 

Extraction 
Graph 

Sanad Hadith Graph 
Construction 

Hadith Sanad 
Knowledge Graph 

1. Arabic Part of Speech 
(A-POS) 

2. Arabic Named Entity 
Recognition (A-NER)  

Hadith and  
Narrator DB 
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This Graph construction step employed Python programming 
and Neo4j Graph database. The new process was done to 
outfitted the Narrators node with their other attributes from 
the Narrator taken from the database Narrator (Rijal 
Al-Hadits) includes attributes: Full Name, Kuniyah, Laqob, 
Generation, Year of Birth, Year of Death, and Grade. Table 2 
shows the sample of attributes for Graph Narrator node with 
the name عمر بن الخطاب. Furthermore, the output is the Graph 
model of Sanad (Narrator chain). Figure 9 shows the 
specimen of one chain of Sanad Graph. 
 

Table 2: Sample of Narrator Graph Attributes. 
 

Name عمر بن الخطاب 
Full Name 'Umar ibn al-Khattab 
Kuniyah أبو حفص 
Laqob الفاروق 
Generation 1st  
Year Of Birth 41 BH 
Year Of Death 23 AH 
Grade Companion (صحابة) 

 

 

Figure 9: The sample output of A-NER 
 

The challenge in defining the relationship between each 
Narrator on the Hadith was on the condition when Hadith had 
more than one Sanad lane. The previous sample or raw 
Hadith text on Figure 5 is a simple Hadith text with one Sanad 

lane. Figure 10 shows the Hadith with three Sanad lanes. It 
was needed a mechanism to define which the Narrator was 
connected, and which was not connected. This study was 
utilizing a machine learning model to determine the Sanad 
Narrator connection. The input of model was the value of a 
Generation of Narrator, Year of Birth, Year of Death, 
Number of appearance in the Hadith, Position in the Hadith 
that extracted manually from Hadith Sanad. The output of the 
model was the status of Narrator Connection. Table 3 shows 
the specimen of the data used to train the machine learning 
model. Overall 263 Narrator combination used extracted from 
17 Hadith Sanad. 

 

Figure 10: The Arabic Hadith Text with three lanes of Sanad 

 
Table 3: Sample of Training Data for Sanad Connection Machine 

Learning Model 
Gen 

1 
Birth 

1 
Death 

1 
Appr 

1 
Pos 
1  

Gen 
2 

Birth 
2 

Death 
2 

Appr 
2 

Pos 
2 

C 

10 0 219 1 1 2 10 75 1 5 0 
10 0 219 1 1 0 -41 23 1 6 0 
8 107 196 1 2 5 -70 144 1 3 1 
8 107 196 1 2 4 0 120 1 4 0 
10 142 226 1 1 3 94 104 1 8 0 
10 142 226 1 1 0 -16 78 1 9 0 
7 94 175 1 2 6 0 144 1 3 1 
7 94 175 1 2 4 51 124 2 4 0 

 
The model built by utilized and then evaluated four nonlinear 
algorithms, that are: 
- Classification and Regression Trees (CART) 
- Support Vector Machines (SVM) 
- Gaussian Naive Bayes (NB)  
- K-Nearest Neighbors (KNN) 

 
Another way to improve the performance of algorithms is by 
using ensemble methods. Four different ensemble machine 
learning algorithms, two boosting and two bagging methods 
were utilized and evaluated that are: 
- Boosting Methods: AdaBoost (AB) and Gradient Boosting 

(GBM) 
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- Bagging Methods: Random Forests (RF) and Extra Trees 
(ET). 
 

Figure 11 visualizes mean and standard deviation for each 
non-linear algorithm accuracy prediction. 

 
Figure 11: Sanad Link Prediction – Non Linear Algorithm 

Comparison 
 

Figure 12 visualizes mean and standard deviation for each 
ensemble algorithm accuracy prediction. 

 
Figure 12.:Sanad Link Prediction – Ensemble Algorithm 

Comparison 
 
The prediction shows that SVM and GBM have the best 
accuracy mean with values are 0.821795 and 0.821795. The 
final evaluation values for each algorithm employed the 
confusion matrix shown in Table 4. 
 

Table 4.:Confusion Matrix Result 
 

Algo-r
ithm    Precision    Recall   F1-Sco

re    Support 

SVM 0 0.81 0.97 0.89 36 
1 0.90 0.53 0.67 17 

micro avg 0.83 0.83 0.83 53 
macro avg 0.86 0.75 0.78 53 

weighted avg 0.84 0.83 0.82 53 
GBM 0 0.88 1.00 0.94 36 

1 1.00 0.71 0.83 17 
micro avg 0.91 0.91 0.91 53 
macro avg 0.94 0.94 0.88 53 

weighted avg 0.92 0.92 0.90 53 

4.2 Result 
Utilizing Python and Neo4j with a chipper query language, 
the final Sanad Graph results shown in Figure 9. The 
verification process for the Sanad Graph developed was done 
by verifying all chains of the Sanad Graph with the original 
Hadith texts by generating Evaluation Question as shown in 
Table 5.   

Table 5: Evaluation Question 
 

Id Research Question 
Q1 Who are the Narrators in Sanad Hadith 1? 

MATCH p=(m { name: ' حَدِیْث  ْ ١ال ' })-[r*..10]->(n) 
WHERE ALL(rel in r WHERE rel.Hadith=' حَدِیْث  ْ ١ال ') 
RETURN p 

Q2 Who are the Narrators in Sanad Hadith 2? 
MATCH p=(m { name: ' حَدِیْث  ْ ٢ال ' })-[r*..10]->(n) 
WHERE ALL(rel in r WHERE rel.Hadith=' حَدِیْث  ْ ٢ال ') 
RETURN p 

Q3 Who are the Narrators in Sanad Hadith 3? 
MATCH p=(m { name: ' حَدِیْث  ْ ٣ال ' })-[r*..10]->(n) 
WHERE ALL(rel in r WHERE rel.Hadith=' حَدِیْث  ْ ٣ال ') 
RETURN p 

Q4 Which Hadith did  ٍَنس َ  ?participate in its Sanad أ
MATCH p=(m { name: ' ٍَنس َ  RETURN (n)-[r*..10]->({ 'أ
p 

Q5 Which Hadith did  ِّھْرِي الزُّ  participate in its Sanad? 
MATCH p=(m { name: ' ِّھْرِي الزُّ ' })<-[r*..10]-(n) 
RETURN p 

Q6 Which Hadith did  َ ِشَة  ?participate in its Sanad عَائ
MATCH p=(m { name: ' َ ِشَة  (n)-[r*..10]->({ 'عَائ
RETURN p 

 
Q1, Q2, Q3 evaluated the Sanad chains for Hadith 1, 2, 3 and 
also done for Hadith number 4 until 8 to verify the correctness 
of the Graph resulted. Q4, Q5, Q6 repeated for all Narrator 
names in the Graph. 
 
 

 
(i) 
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(ii) 

 

 
(iii) 

 
Figure 13: Result of Q1, Q2, and Q4 

 
Figure 13 sequentially show the outcomes of Q1, Q2, and Q4. 
Q4 result show visually that in  ٍنَس َ  involved as a Narrator for أ
Hadith 6, 8, 9 and 10. 

5. CONCLUSION 
This study set out to proposed a novel graph-based 
representation for Hadith Sanad. First, the candidate of graph 
node and relation were extracted automatically from the 
example of thirty raw Arabic Hadith text collected manually 
from http://qaalarasulallah.com/. Second, the Arabic Part of 
Speech (A-POS) and Arabic Named Entity Recognition 
(A-NER) that adopted out of the effort of [33] exploited to do 
that extraction. Third, SVM and GBM algorithm employed to 
develop the new machine learning model for the Sanad 
Hadith Graph construction. Fourth, the Sanad Hadith Graph 
built utilizing Python and Neo4j with a chipper query 
language. The final step was the Sanad Hadith Graph 
verification. The result shows that the Sanad Graph of Hadith 
Narrator built successfully and already verified the 
correctness compare with the original Hadith text. 
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