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Abstract. The Prophetic Hadith is the second source of Islam after the Quran, and
the fundamental resource of legislation in the Islamic community. This study presents a
new methodology to classify the hadith automatically into different categories mainly: Sahih
(Sound), Hasan (Good), Da’if (Weak) and Maudu’ (Forged) according to the reliability and
memory of the reporters (narrators), based on Takhreej al-hadith methods. Hadith authentica-
tion depends on three main parts mainly: the Sanad of hadith (chain of narrators), the text, and
the references of hadith. The aim of this study is to identify the effective part of them using
information gain technique to judge the validity of the hadith, and build a classifier model is
able to classify and differentiate hadith classes. Supervised Learning algorithms are used to
assign the hadith automatically into one of some predetermined categories, using two classi-
fiers mainly: Decision Trees (DT) and Naı̈ve Bayes (NB). The Results showed that DT and
NB Classifiers achieved higher accuracy which is reached up to 92.19%, 93.75% respectively,
and evaluation of the model using cross-validation is better than percentage split method.

Key-words: Data Mining, Text Classification, Machine Learning, Naı̈ve Bayes, Deci-
sion Tree, Prophetic Hadith.

Motivation
In this study, we investigate the classification of Hadith based on the Sanad of hadith. Mus-

lims suffer from not knowing the validity of the Hadith or verification of its degree, which repre-
sented the second source of legislation in Islam after the Quran. Muslims Scholars give attention
on studying the Sanad of hadith, because it determines to us the degree of hadith if Hadith is
Sahih, Hasan, Daif or Maudu, therefore, they set conditions and criteria to achieve this purpose.
These conditions and criteria have been formulated to a set of features that characterize and de-
termine the hadith classification according to the memory and reliability of the narrators, which
represent the dataset of hadith to train the classifier in training stage. In this study, the classifier
model is built to classify the hadith into Sahih (Sound), Hasan (Good), Da’if (Weak) and Maudu’
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(Forged) according to the reliability and memory of the reporters, and based on the Sanad of
hadith (chain of narrators), which interested in studying the status of narrators.

1. Introduction
Data Mining (DM) is a technique for knowledge discovery from a large amount of data [1].

Data Mining classified into Descriptive and Predictive, Descriptive Data Mining aims to find
patterns in the data, and understand the relationships between attributes represented by the data
such as clustering technique, Predictive Data Mining aims to predict the future outcomes based
on the old records with known answers and to produce a model that can be used to implement
tasks such as classification technique [2]. Classification is a technique to derive a model, it is a
construct based on a set of training data, this model is able to distinguish data classes or predict
the class of objects. The model can be represented in different forms, such as decision trees,
classification rules such as if then, mathematical formulas, or neural networks. Text classification
aims to classify the texts into predefined classes, it involves manual classification which is rule-
based dependent and automatic classification which is machine learning dependent. There are
many classification algorithms that are used to classify texts; each has a specific technique. The
differences among algorithms are based on the accuracy ratio and the time taken to build the
model such as Decision tree, K-Nearest Neighbor, Naı̈ve Bayesian, Support Vector Machines,
etc [2]. In this study, the naı̈ve Bayes and decision tree classifiers are used because they have a
high accuracy compared to other classifiers.

The Prophetic hadith is classified into different categories based on the criterion set by them
[3–4]. In this study we concerned with the classification of hadith according to the reliability
and memory of the reporters (narrators) mainly: Sahih, there is no missing person in the chain
of narrators, and each narrator must be trustworthy, and each reporter had personally received
the hadith from his previous reporter, this condition necessity in every Sanad of hadith from the
beginning to the last of narrator [5].

Fig. 1. Parts of hadith.

Hasan, the fair tradition although inferior in a matter of authenticity, It is that hadith which
does not contain a reporter accused of the liar. Daif, the weak traditions which are not so reli-
able, one of the narrator has a flout character and does not possess the ability to preserve the text.
Maudu’, one or more narrators are liars or the text is against the norms of the Prophet’s sayings.
The hadith contains three parts or components [6–7] Sanad (chain of narrators), Matn (text), and
the Reference of hadith as shown in Fig. 1. The Sanad is one of the important parts of hadith, it
identify the authentication of hadith [8]. In this study the hadith is classified automatically into
predefined categories, this classification is done using a supervised learning techniques, accord-
ing to the reliability and memory of the reporters. The hadith is collected from famous books in
hadith, such as al-Bukhari, Muslim, Sunan Abu Dawood, and al-Tirmidhi. Then classification
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technique is used to classify the hadith into different categories mainly: Sahih, Hasan, Daif, and
Maudu, by construct a model (classifier). This classifier is building using two supervised learn-
ing algorithms mainly: Nave Bayes and Decision Tree, after that these classifiers are tested using
two methods percentage split and cross-validation [2].

The remainder of this paper is arranged as follows: related works on hadith classification
and data mining in section 2, section 3 presents hadith classification and the supervised learning
algorithms, the experimental results are showed in section 4, and finally, the conclusions for this
paper and future works are presented in the last section.

2. Related Works

Several types of research have been executed to solve the problem of text classification or
categorization. Most of the works in this area were applied for the English text, while few types
of research have been applied to the Arabic text classification. Moreover, very few of these papers
published in the knowledge discovery in prophetic hadith and classification. In this section, we
present some of the previous studies in prophetic hadith classification as the following.

Mohammed N. Al-Kabi, Heider A. Wahsheh, Izzat M. Alsmadi, and Abdullah Moh’d [3]
evaluated the automatic classification of Islam prophet sayings based on several possible cate-
gories. Their study aims to classify the hadith into one of five categories (topics) mainly: Fasting,
Zakat, four algorithms are used in this study mainly: Bagging, LogiBoost, and SVM, This study
is based on Sahih Bukhari book.

Khitam Jbara [4] study is conducted to classify the hadith to one of the predefined categories
(topics). In this study, a collection of Hadiths containing about 1300 Hadiths from Thirteen
topics of Sahih Bukhari is selected. The results show that Stem Expansion Classification (SEC)
performed better in classifying the Hadith against existing classifications methods according to
the most reliable measurements mainly: recall, precision, and F-Measure) in text classification
field. Bilal. K, & Mohsen. S [10] studies present a distributed, cloud-based expert system to
classify Prophet Mohammed (PBUH) sayings. The capabilities of this system are not limited to
classification, but it can identify fabricated and authentic sayings.

Muhammad F, Adiwijaya, and S Al-Faraby [24] evaluated the text categorization on Ha-
dith using Random Forest classifier, by 1650 hadith from Sahih Al-Bukhari divided by different
categories; each category has 550 hadith of each category using TF-IDF as feature extraction.
Random Forest also proven able to overcome the weakness of Decision tree by the ratio of 90%:
66% of F1-measure using Cross Validation.

Mohammad Saloot, Salinah Jaafar and Norisma Idris [11] Used diverse different Hadith
datasets and made a direct comparison between the evaluation results impossible, and survey
for previous works, on classification techniques and hadith data mining as shown in Table 1.

Table 2 shows a comparison between the performance of methods in previous works, that re-
lated to hadith classification, we note that the most common method used in most of the previous
work is TFIDF as features selection, because it gave high accuracy reached up to 92% when the
hadith is classified into two categories, 83% when the hadith is classified into eight categories,
and 49% when the hadith is classified into thirteen categories. Also we note the accuracy increase
when the number of classification categories is less, and classification accuracy does not depend
on the size of training data, but depend on the chosen the classifier.



262 Hammam M. Abdelaal et al.

Table 1. Overview of previous works that published before
Published by Methods Categories Data Source Performance

Kabi et al. (2005) TF-IDF Eight topics
200 Hadith from
Sahih al bukhari Accuracy: 83%

Harrag et al.
(2009)

C99 Segmentation,
TF-IDF

Relevant and irrelevant
Hadiths 453 Hadith

Precision: 92%,
Recall: 68%

Jbara (2010)
TF-IDF and similarity

coefficient 13 topics
1321 Hadith from

the Sahih Al-Bukhari
Precision: 45%,
F1-score: 49%

Alkhatib (2010)
TF-IDF,

Rachio algorithm Eight subjects
1350 Hadith from
Sahih Al-Bukhari Precision: 67%

Harrag et al.
(2011)

TFIDF, and artificial
neural network

14 groups such as faith,
Quran, crimes

knowledge.
Prophetic encyclopaedia F1-score: 50%

Shatnawi et al.
(2012)

positional index and
Web data extraction.

Extract hadith from the
web and determine their

authenticity

17,000 hadith from
Sahih Al-Bukhari

Precision: 76%,
Recall: 42%

Najeeb (2014)
Term indexing,

Association Rule Sahih and Daif Not reported Not reported

Kabi et al.
(2015)

Bagging,
LogiBoost

SVM
Five Categories

Collect 793 Hadith
Distributed among

Five classes
Accuracy:59.3%

Adiwijaya et al.
(2018) TF-IDF Different categories

1650 hadith from
Sahih Al-Bukhari F1-score: 90

3. Supervised learning Algorithms
The supervision in learning comes from the labeled examples in the training set, such as

postal code recognition problem, a set of handwritten postal code images and their corresponding
machine readable translations are used as the training examples, which supervise the learning of
the classification model such as classification and regression techniques, ther are many algoritjms
are supervisod mainly[18]: Decision tree, K-Nearest Neighbor, Naı̈ve Bayesian, Support Vector
Machine, etc. In this study, the Decision tree and Naı̈ve bayes are used, becouse given high
accuracy in classification process.

3.1. Decision Tree
A decision tree is one of the classification techniques and widely used in machine learning

and data mining, decision trees are effective and popular tools for classification and prediction,
it classify instances by starting at the root of the tree it until a leaf node, it is a flowchart, each
node indicate a test on an feature value, each branch in the tree represents an outcome of the
test, and tree leaves represent categories or category distributions. Decision trees can easily be
represented to classification rules, decision tree is developed known as ID3, there is no retreat
in this algorithm. The decision tree is characterized as capable to identify the most important
features from the training dataset, called as features engineering, and the same time they avoid
the overfitting and underfitting problem [2, 18]. ID3 stands for Iterative Dichotomy 3, uses to
generate a decision tree, uses entropy and information gain to construct a decision tree [30],
ID3 is used by training on a dataset S to produce a decision tree A, is defined according to the
following equation

E(S)=Gain(S, A) = −
n∑

i=1

Pi log2 (Pi)
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E(S) is Entropy of the target, Pi is the probability of Class.

3.2. Naı̈ve Bayes
Naı̈ve bayes classifier is the most accurate in comparison with all other classifiers. It is a

popular technique in classificatio process because it is very fast and accurate, does not take into
account the number of occurrences of each word, which is potentially useful information when
determining the class of a document. This document can be viewed as a set of words, each
set that includes all the words in the document, with multiple occurrences of a word appearing
multiple times [19]. Naı̈ve Bayes is good choice for classification problems and linear regression.
Bayesian learning methods are appropriate to our study of machine learning for different reasons
mainly: Bayesian learning algorithms that compute outright probabilities for hypotheses, such as
the naive Bayes classifier, Bayesian methods are significant to our study of machine learning is
that they provide a useful visible for understanding many learning algorithms that do not outright
manipulate probabilities. Naı̈ve Bayes is based on the following Bayes’ Theorem [2, 18].

P (x|c) = P (c|x)P (x)

P (c)

4. Prophetic Hadith Classifications
Hadith Classification is a process aims to classify the hadith into predefined classes [12].

There are three methods of learning: supervised, unsupervised, and semi-supervised learning
[13] In this study we used a supervised learning method, in this method the data set is divided
into two parts, training set and a test set, two-thirds of the data are training, and the remaining
one-third is to the test set (the training and testing data consist of 70% and 30% respectively).
The training set is used to build the model, while the testing set is used to evaluate the accuracy
[14, 15]. Hadith authenticity depends on the reliability of its components, and the lineage among
them. each component of them have different categories, the reporters have four categories
mainly: Trust, Sadok good preservation (SGP), Sadok bad preservation(SBP) and Anonymous
(unknown) the case, also the texts of hadith have four categories mainly: Sahih, Hasan, Da’if,
and Maudu, and finally the references are classified into many categories mainly: Alsonan, Al-
sahihen, Almosnad and book [16, 17], the final classification of hadith (Sahih, Hasan, Da’if, and
Maudu) depends on the previous categories to both references, reporter and the text of hadith,
Table 2 shows the Sample of dataset of hadith that we used to build the final model.
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Table 2. The Training Dataset of hadith

ID Narrators Text hadith Reference Class
1 Trust Sahih Alsahihen Sahih
2 Trust Hasan Alsahihen Sahih
3 Trust Daif Alsahihen Sahih
4 SBP Maudu Book Maudu
5 SGP Sahih Book Hasan
6 SGP Hasah Book Hasan
7 SGP Daif Book Daif
8 SGP Maudu Book Daif
9 SBP Sahih Alsahihen Sahih

10 SBP Hasan Alsahihen Sahih
11 Unknown Hasan Alsonan Hasan
12 Unknown Daif Almsanad Hasan
13 Unknown Maudu Almsanad Hasan
14 SBP Maudu Almsanad Hasan
15 SBP Sahih Book Daif
16 SBP Hasan Book Daif
17 SBP Daif Book Daif
18 SGP Sahih Alsahihen Sahih
19 SGP Hasan Alsahihen Sahih
20 SGP Daif Alsahihen Sahih
21 SGP Maudu Alsahihen Sahih
... ... ... ... ...
... ... ... ... ...
... ... ... ... ...

4.1. Decision tree Classifier

The decision tree is widely used in machine learning and data mining [18]. It is a flowchart-
like tree form. every node refers to a test an attribute, and the leaf node holds a class label. The
tree is built from a set of training data in hadith as shown in Table 2 Iterative Dichotomiser ID3
is used to generate the decision tree model as shown in Fig. 2 according to equation 1 [2].

E(S) = Info(D) = −
n∑

i=1

Pi log2 (Pi) (1)

where P is the probability that an arbitrary tuple in D belongs to a class of hadith, and i is the total
number of classes [2]. We can compute the information gain(IG) for each attribute, it is as the
difference between the original information requirement and the new requirement, to compute the
expected information needed to classify the hadith according to the dataset D, we use equation 1.
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Info(Class)sahih, hasan, da’if, maudu = −16

64
log4(

16

64
)− 30
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log4(

16

64
) − log4(
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64
)−

8

64
log4(

8

64
)− 10

64
log4(

10

64
)

= – 0.25 log2 (0.25) 0.469 log2 (0.469 ) 0.125 log2 (0.125) 0.156 Log2(0.156)
= 0.50+0.512+0.375+0.418=1.806.

we compute the expected information requirement for each attribute (narrators, reference, text)
according to equation 2, and then compute the gain

Info(D)A =

n∑
i=1

|Dj |
|D|

x Info(Dj) (2)

Where Info(D)A is the expected information required to classify an attribute from D(dataset)
based on the separating by A(attribute). We start with the attribute narrators, the narrators include
four values as Trust, SGP, SBP, and unknown.

Info (narrators)Trust =
16

64

[
− 4

16
log2(

4

16
)− 12

16
log2(

12

16
)− 0

16
log2(

0

16
)− 0

16
log2(

0

16
)
]

= 0.25(0.5 + 0.32 + 0 + 0) = 0.25 ∗ 0..82 = 0.205

Info (narrators)SGP =
16

64

[
− 4
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log2(
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16
)− 10
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log2(

10

16
)− 2
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log2(

2

16
)− 0

16
log2(

0

16
)
]

= 0.25(0.5 + 0.42 + 0.38 + 0) = 0.25∗1.3 = 0.325

Info (narrators)SBN =
16

64

[
− 4
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log2(

4

16
)− 4

16
log2(

4

16
)− 6
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log2(

6

16
)− 2

16
log2(

2

16
)
]

= 0.25(0.5 + 0.5 + 0.54 + 0.38) = 0.25 ∗ 1.92 = 0.48

Info (narrators)unknown =
16

64

[
− 4

16
log2(

4

16
)− 4

16
log2(

4

16
)− 0

16
log2(

0

16
)− 8

16
log2(

8

16
)
]

= 0.25(0.5 + 0.5 + 0 + 0.5) = 0.25 ∗ 0.75 = 0.375

Info (Narrators)total = Info (narrators)Trust + Info (narrators)SGP + Info (narrators)SBP +
Info (narrators)unknown = 0.205+0.325+0.48+0.375 =1.38

Gain (Narrators) = Info (Class) - Info (Narrators)total = 1.806-1.38=0.426

Similarly, Gain (Reference) = 1.115 and Gain (Text) =0.0255. We notice that the reference
attribute has the highest gain. Therefore the reference becomes the splitting at the root node of the
decision tree, branches are grown for each outcome of references, the references have four values
(Alsahihen, Alsonan, Almosnad and other), followed by the attribute narrators, the narrators also
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have four values (trust, SGP, SBP, and anonymous case) each value of them represented in a class
label as shown in Fig. 3. We can conclude some of the rules from this tree, if the reference of
hadith is Alsahihen then the hadith is Sahih, if the reference of hadith is Alsonan or Almsanid
then the hadith is Hasan, and if the reference of hadith is other and the narrator is trust then the
hadith is Hasan, and etc.

Fig. 2. A decision tree model for classification of hadith.

4.2. Naive bayes Classifier
Naive Bayes is based on Bayes theorem of conditional probability. It is a popular technique

for this application because it is fast, very accurate, and simple, is one of the most efficient, and
simple for most data mining applications [18]. Bayesian learning methods are appropriate to
our study in machine learning for different reasons mainly: Bayesian learning algorithms that
compute outright probabilities for hypotheses, and it significant to our study of machine learning
that provides a useful visible for understanding many learning algorithms that do not outright
manipulate probabilities [19]. Naı̈ve Bayes is based on Bayes’ theorem.

Table 3. Probability for each class of Hadith

P(X|C) P(X)
Narrator Sahih Hasan

Trust 4/12 2/8 6/20
SGP 3/12 3/8 6/20
SBP 3/12 2/8 5/20

unknown 2/12 0/8 2/20
12/20 8/20

P(C)

hypotheses, and it significant to our study of machine learning that provides a useful visible for
understanding many learning algorithms that do not outright manipulate probabilities [19]. Naı̈ve
Bayes is based on Bayes’ theorem.

P (C|X) =
P (X|C)P (C)

P (X)
(3)
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Where P(C|X) is the posterior probability of class, given attribute. P(X|C) is the likelihood of
X, given class C. P(X) is the probability of predictor (attributes). P(C) is the probability of class.
We use the equation 3, to calculate the probability for each class. The probability of Sahih class,
given Trust attribute according to equation 3 as shown in Table 3, and so on we can calculate the
probability of Sahih class, given SGP, SBP and unknown.

P (C|X) = P (sahih| trust) = P (trust| sahih) ∗ P (sahih)

P (trust)
=

(4/12 ∗ 12/20)

6/20
= 0.66

5. Experimental Results

The results for classification of hadith are evaluated by WEKA Tool [18, 22], it is a collection
of machine learning algorithms, two methods of testing are used mainly cross-validation and
percentage split, The dataset in percentage split is divided into two parts: training and testing
data, the training is divided into 66% of the data per category, to train the classifier on two-thirds
of the dataset, while the testing data is 34%, to test the classifier on the rest (one-third of the
data set). But in the cross-validation the training is data divided randomly into (n) blocks, each
block of them is held out once and the classifier is trained on the remaining (n-1) blocks, it aims
to test the ability of classifier to predict unseen data that was not used in training data, to avoid
the overfitting or underfitting problems [23], it make the classifier more generalize to an new
dataset. Two classifiers are used naı̈ve Bayes and decision tree to build the model, this model
used to classify the hadith into four classes mainly: sound, good, weak and forged, according to
the reliability and memory of the reporters.

5.1. Experimental Results for Classification of Hadith using Decision tree
Classifier

Table 4 shows the true positive, false positive rate, F-measure, recall, and precision for each
category, using the Decision tree classifier. The TP is represented the correct classifications rate
for hadith, while FP is represented the incorrect classifications rate for hadith. We note from this
table, there no bias between the values of precision, recall and F1-measure for each class; they
are close to each other, which increase the efficiency of the classifier, except weak category as
shown in table 4 and table 5, this category has fewer values than the other categories. These
values refer to that weak category has features are still ambiguity for these classifiers.

Table 4. F-Measure, Recall, and Precision for each category using DT

Classifier Class TP Rate FP Rate Precision Recall F-Measure

Decision Tree

Sound 1 0 1 1 1
Good 0.967 0.059 0.935 0.967 0.951
Weak 0.75 0.054 0.667 0.75 0.706

Forged 0.8 0 1 0.8 0.889



268 Hammam M. Abdelaal et al.

5.2. Experimental Results for Classification of Hadith using Naı̈ve Bayes
Classifier

Table 5 shows the true positive rate, false positive rate, F-measure, recall, and precision for each
category, using the Naı̈ve Bayes classifier.

Table 5. F-Measure, Recall, and Precision for each category using NB

Classifier Class TP Rate FP Rate Precision Recall F-Measure

Nave Bayes

Sound 1 0 1 1 1
Forged 1 0.059 0.938 1 0.968
Weak 0.75 0.036 0.75 0.75 0.75
Good 0.8 0 1 0.8 0.889

Fig. 3 shows the Overall percentage accuracy for Naı̈ve Bayes and Decision tree classifiers
using cross validation and Percentage split method. We note that the Naı̈ve Bayes and Decision
tree classifiers give high accuracy, because they able to identify the most essential features from
the training dataset. The cross validation is better than percentage split method, and the naı̈ve
bayes is beeter than decision tree classifier.

Fig. 3. Overall percentage accuracies for each classifier.

6. Results Evaluation
The classification accuracy is evaluated using different measures, these measures are Recall,

Precision, and F-measure. We get the recall and precision according to computing true positives
(TP), true negatives (TN), false negative (FN) and false positive (FP) [20]. TP is the number of
hadith which are correctly specified to the given class. TN is the number of hadith which are
correctly specified not to belong to the class. FP is the number of hadith which are incorrectly
defined to the class, and FN is the number of hadith which are incorrectly not defined to the class.
The accuracy is the number of correct classifications divided by a total number of classifications,
the accuracy is calculated from equation 4. We can compute the precision from equation 5, and
also compute the recall using equation 6.
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Accuracy =
TP + TN

TP + TN + FP + FN
(4)

Precision =
Relevant

⋂
Retrieved

Retrieved
=

No. of system′s correct predictions

No. of systems outputs
=

TP

TP + FP
(5)

Recall =
Relevant

⋂
Retrieved

Relevant
=

No. of system′s correct predictions

No. of correct answers
=

TP

TP + FP
(6)

and finally the F-measure join precision and recall [18], F-measure is used to calculate the per-
formance of classifiers as in Equation 7 [2].

F1−Measure(F ) =
2(Precision ∗ Recall)

Precision+ Recall
(7)

For example, we compute the values of previous measures and the accuracy of the decision tree
classifier for class Hasan, according to the following equation:

True positive rate at b(Hasan) = TP\(TP+FN) = 29
29+1 = 0.967, and so on at a, c and d.

False positive rate at b(Hasan) = FP\(FP+TN) = 2
2+32 = 0.059, and so on at a, c and d.

Recall = TP
TP+FN . Ex : Recall at b(Hasan) =

29
29+1 = 0.967 and so on at a, c and d.

Prescision(P ) = TP
TP+FN . Ex : Prescision at b(Hasan) =

29
29+2 = 0.935

= and so on at a, c and d.

Alos, we can be calculated F1-measure using equation 7, after obtaining Recall and Precision
measures as follow:

Ex : F −Measure at b(Hasan) =
2(0.935∗0.967)
(0.935+0.967) = 0.951 and so on at a, c and d.

Total number of instance equal 64 Total actual at b: 29+1=30
Total predicted as b: 29+2=31 Total correct classified: 16+29+6+8 =59
Total incorrect classified 64-59=5 Error rate = (5/64)∗100=7.812%

Accuracy = (59/64)∗100 = 92.187%.

7. Conclusions
Hadith is the second source of Islam after the Quran. Many classifiers were used to classify

the hadith automatically into different categories, according to the reliability and memory of the
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reporters. The results show that the best classifier given high accuracy was Naı̈ve Bayes (NB),
where the NB classifier achieved higher accuracy reached up to 93.75% using cross-validation
and 90.91% using percentage split method, followed by the Decision Tree (DT) classifier, where
the accuracy reached to 92.19% using cross-validation and 86.36% using percentage split meth-
ods, and the best results achieved for decision tree and naı̈ve Bayes at using cross-validation
method compared to using percentage split method, and finally the main part in hadith is the
Sanad (chain of narrators), it used to identify the authentication of hadith. In future work, we
plan to get better the classification accuracy, using a large dataset, and using combination meth-
ods such as stacking and bagging algorithm [21].
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