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Summary

This study aims to build a model is capable of classifying the
categories of hadith, according to the reliability of hadith'
narrators (sahih, hassan, da’if, maudu) and according to what was
attributed to the Prophet Muhammad (saying, doing, describing,
reporting ) using the supervised learning algorithms, with a view
to discover a relationship between these classifications, based on
the outputs of this model, which might be useful to avoid the
controversy and useless debate on automatic classifications of
hadith, using some of the statistical methods such as chi-square,
information gain and association rules. The experimental results
showed that there is a relation between these classifications, most
of Sahih hadiths are belong to saying class, and most of maudu
hadiths are belong to reporting class. Also the best classifier had
given high accuracy was MultinomialNB, it achieved higher
accuracy reached up to 0.9708 %, for his ability to process high
dimensional problems and identifying the most important
features that are relevant to target data in training stage. Followed
by LinearSVC classifier, reached up to 0.9655, and finally,
KNeighborsClassifier reached up to 0.9644.
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1. Introduction

Data Mining is a process of analyzing a large number
of data to find a logical relationship summarizes data in a
new way is understandable and useful to the owner of the
data [1]. There are two types of data mining: descriptive
and predictive data mining. One of the most important
techniques related to predictive data mining is the
classification process. Prophet's Hadiths are fertile grounds
for knowledge Discovery and the tasks of data mining
such as the classification, these texts are distinct with the
unique linguistic features, and the clear link between the
word and its meaning [17] [19]. Therefore, we have
applied common learning algorithms in texts classification
to identify the best algorithms (classifiers) in hadith
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classification. In addition to evaluate the accuracy of these
algorithms correctly

Text Classification is a task of data mining; it aims to
assign automatically selected documents into categories
from a pre-defined set of categories [2]. There are two
approaches involved in the processing of text
classification: The first approach extracts the feature terms
which are recognized as effective keywords in the training
phase, therefore the text have to be transformed from the
full text version to a vector space, with parameters
(min_df=10, max_df=0.75, ngram range= (1, 3)) [49].
This means to ignore all the words that appear in less than
10 of the texts, ignore the words that appear in more than
75% of the texts and the number of words in a sequence is
(uni, bi, tri) respectively. The Boolean algebra and TFIDF
have been used in this study as term weighting [26]. The
second is concerned with the actual classification of the
document using these feature terms in the test phase, that
has been used before in training phase. In this study, the
classification technique is used, based on supervised
learning algorithms to classify the hadiths into different
categories according to what was attributed to the Prophet
Muhammad mainly: Saying, Doing, Describing, and
Reporting, additional to finding a relationship between
these classifications.

Prophetic hadith is what was added to the Prophet
Muhammad, it includes the sayings, actions, reporting, or
characteristics of the Prophet, each Hadith consists of three
parts: the text known as the Matn, the Sanad (narrators’
chain of hadith) [3] and the Taraf (the part, or the
beginning sentence of the text that refers to the sayings,
characteristics or actions of the Prophet, or his concurrence
with others action). In this study, the dataset of hadith is
split using the cross-validation method. In this method the
dataset of hadith is divided randomly into a number of n
blocks, each block of them is held out once to test the
classifier and the classifier is trained on the remaining (n-
1) to build the classifier [4].
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Then the feature selection technique is used to select the
most relevant words in each class. After that, the
supervised learning algorithms were used to build a
classification model capable of classifying the hadith into
different categories according to what was attributed to the
Prophet. Tablel shows a sample of hadith belong to
Saying and Sahih class. The remainder of this paper is
organized as follows: Section 2 shows the related works.
The proposed system of this study is shown in Section 3.
Section 4 shows the Classification of Hadith. Relationship
between these classifications is illustrated in Section 5.
The Experimental results are showed in Section 6. Finally,
the conclusion is presented in section 7.

Table 1 Example of hadith belong to Saying and Sahih hadith
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Hadith
Arabic

Narrated Abu Hurayrah:” A Bedouin came to the
Prophet and said, Tell me of such a deed as will
make me enter Paradise if I do it. Worship Allah,
and worship none along with Him, offer the (five)
prescribed compulsory prayers perfectly, pay the
obligatory Zakat, and fast the month of Ramadan.
The Bedouin said, By Him, in Whose Hands my
life is, I will not do more than this. When he (the
Bedouin) left, the Prophet said, Whoever likes to
see a man of Paradise, and then he may look at
this man”.

Hadith
English

2. Related Works

A few of researches have been studied in prophetic
hadith texts, which can be used as a source in knowledge
discovery; it is distinct with linguistic features and the
clear details between its words. In this section; we present
some of the previous studies in the hadith classification as
the following.

H M. Abdelaal et al [5] they investigated the
classification of Hadith based on its Sanad, because it
determines the degree of hadith if Hadith is Sahih, Hasan,
Da’if or Maudu, therefore, they set conditions and criteria
to achieve this purpose. These conditions as features and
criteria have been formulated to a set of features that
characterize and determine 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, Hasan, Da'if and Maudu'
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.

Khitam Jbara [6] study is conducted to classify the hadith
to one of the predefined classes (books). In this study, a
collection of Hadiths containing about 1300 Hadiths from
Thirteen Books of Sahih Bukhari is selected and each
Hadith is assigned to one chapter (Kitab). The results show
that Stem Expansion Classification (SEC) performed
better in classifying Ahadith against existing
classifications methods according to the most reliable
measurements mainly: recall, precision, and F-Measure) in
text classification field.

K. Aldhlan et al [7] in this study the Hadith Classifier

were built using the Decision Tree algorithm. A
mechanism was employed to handle these missing data; it
simulated the Isnad verification methods in Hadith science.
These results were compared with the resource books,
concurrently with the point of view of the experts in the
science of Hadith. The attributes of the instances
originally were obtained from the source books. Whilst
some attributes were indicated as null values or missing
values. The findings of this research showed that the
accuracy of the decision tree had a significant effect on
missing data detector.
H M. Abdelaal et al [8] in their study, the Hadith model
were built using classifier algorithms such as the Decision
Tree, Random Forest, and Naive Bayes, to classify the
hadith according to its content or topic. This study also
suggested improvement of the classification accuracy by
applying Information Gain and Chi-square methods, to the
said algorithms, via TF, and TF-IDF.

M. Ghanem et al [9] this study conducted by utilized
some techniques to Hadith Authentication into Sahih,
Hasan, Da’if and Maudu such as Removing Matn
(manually), removing verbs (manually), Names
Standardization (manually), Feature extraction (TF-IDF),
Document representation (VSM), Classification (LVQ).
This research depending on using Vector Space Model to
represent the sort of Hadith narrators also its frequency of
occurrences in the form of a vector and Learning Vector
Quantization used as a classification method. Dataset of
Hadith (160) was used in the pre-processing step and
resulting 455 narrators (reporters).

One of the most important goals of this study is to reach
higher classification accuracy, so there were some
differences from the related works and previous studies
that would improve the accuracy of the model. The most
important of this difference is as follows:

e Data Set Size

Increasing the size of the data provided for the model
in the training sample while training the model, It leads to
an increase in the number of features that represent the
data, which makes the model able to better classify and
distinguish the categories of hadith, therefore this model is
more generalized and is overcomes the under fitting
problem. One of the main reasons for the emergence of the
under fitting problem that the data presented for the model
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in the training sample is less than data represented that of
sample or hypothesis space.
e Data Standardization & Normalization

The features in the data are scaling before applying
the classifier. Therefore the data is transformed into the
unit scale using some statistical method such as mean,
variance and standard division, which is a requirement
for the optimal performance of many machine learning
algorithms, and reduces the construction time of the model,
and reduce the outliers or influence of extreme value the
data without removing them from the dataset.

e Domain Expertise (application study)

The application was studied and understood and
depending on some Hadith books to facilitate the
interpretation and analysis of the results and achieve the
most important objectives of the study in a better way as
finding a relationship between the classifications of hadith.
Also classify the hadith based on the Sanad and the text in
addition to building a model using the decision tree
depending on a group of the data that is extracted of the
conditions and characteristics that distinguish each
classification from the others

3. The Design of the Proposed Framework

This study focused Discover a relationship between
the classifications of hadith, according to what was issued
from Prophet Muhammad (Describing, Saying, Reporting
and, Doing ), and according to the Reliability and Memory
of the Reporters (Sahih, Hassan, Da’if, and Maudu)
depending on the output of the model for each
classification using some of the statistical methods and
association rules mining (ARM), as associate a class with
the presence of another class by computing the support
count and confidence between these classes to discover
dependency rules that will predict the presence of a class
in a dataset of hadith based on the presence of other
classes, as shown in figure 1, which represents the
proposed framework outline, It consists of different stages
organized in steps as follows:

1. Hadiths collection and the text pre-processing.

2. Term weighting and feature selection,

3. The learning algorithms (classifier).

4.The classifier evaluation and testing using unseen
examples of hadiths.

5. Finding the relationship between these classifications as

in Fig. 1.
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Fig. 1 The proposed framework of the Hadith Classification Process

4. HADITH CLASSIFICATIONS

In this Classification, the hadith has been classified
into different categories mainly: Describing, Saying,
Reporting and Doing according to what was attributed to
the Prophet. Hadith consists of two main parts, the most
important of which is Sanad and the Matn (Text). In this
classification, the hadith has been classified based on the
Hadith text only, and the Sanad is ignored, it is irrelevant
of hadith categories. Hadith text has been processed as
like other Arabic texts rest to convert it to a form that is

suitable for classification tasks, through the following
phases.

4.1 Hadith Collection phase

In this study a number of prophetic hadith was
collected from different sources such as Sahih al-Bukhari,
Muslim, Tirmidhi and al-Nasaa'i, Ibn Majah, Abu
Dawood, in addition to the encyclopedia of hadith al-
Shareef, as shown in table 2 as sample of each category,
to study the classifications of hadith, which have
classified manually into saying, action, describing and
reporting, After collected these Hadith, which reached up
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to 2685 hadiths, it has split into training and testing set
using percentage split, that known as hold out method and
the cross-validation method

4.2 Hadith Pre-Processing

These pre-processing include linguistic tools such as
normalization, tokenization, stop word removal and
stemming, to reduce the ambiguity of words and increase
the accuracy and effectiveness of the classification.
Previous experimental results revealed that pre-processing
techniques have a significant impact on the Arabic texts
classification accuracy [10] [11]

e Remove the Sanad: The Sanad of Hadith (chain of
narrators) is removed from the hadith, because this
classification does not depend on it, and it has no effect
on the accuracy of the classification. Unlike the
classification of Hadith according to the Reliability and
Memory of the Reporters, it represents the main part of
this classification.

e Normalization: The word normalization aims to
normalize certain letters that have different forms in the
same word to one form, such as Replace (!, ) with (),
(s) with (), and (5) with (=2).

o Tokenization: Tokenization aims to divide the text into
tokens. Words are often separated from each other by
blanks such as white space, semicolons, and commas.

e Stop Word Removal: Stop word removal aims to
eliminate of insignificant words, such as so which
appear in the sentences frequently and do not have any
meaning or impact about the content, such as, in, on, to,
etc.

e Stemming: The stemming technique aims to remove all
affixes such as prefixes, infixes, and suffixes from the
word, to reduce the appearance of different forms for the
word that reflects the same meaning, such as learns,
learning, learned, and learn us, all these words share the
same abstract meaning. Stemming makes the processes
less dependent on particular forms of words and reduces
the potential size of features, which, in turn, improve the

accuracy of the classifier in the text classification [12]
[13].

4.3 Term weighting phase

Term weighting is one of the pre-processing
methods; for representing text documents as a vector or
for converting full text into vectors such as index terms,
which frequently used in information retrieval, indexing
and text classification [14] [15] and used to determine the
most important words in a documents collection for
classification purpose by calculate the term weighting for
each word in a document. There are different methods
used to calculate the weight for each word in the
document, one of the most common methods is Term
Frequency-Inverse Document Frequency (TF-IDF), it is a
method statistic aims to reflect how important a word is to
text in a dataset, which helps us to determine the
important words in a documents collection for
classification purposes [16] [17]. The value of TD-IDF
increases proportionally to the number of times for word
appearance in the text and it is offset by the number of
texts in the corpus that contain the word. The frequency
of each word in a hadith text is determined according to
equation 3 after computing the TF and IDF according to
equation 1 and equation 2 respectively.

_ My Swt
TFi'j - Xngj - max{fwr't:w’s t} (1)
1)

n;; : is the number of occurrences of the word (wi) in the
text of hadith (tj). ¥ ny; : is the sum of the number of all
words (wk) in the text of hadith ().

IDF (w, t) = 109% = log (|{tsDA:Iw Et}l) @

Where, N is the total number of texts in the dataset of
hadith N=|D|. [{t €D : w €t}|, n is the number of texts
where the w appears or contains it, TF;;# 0, if the term
is not found in the dataset.

nj N
an,j x 0g|{t€D:W et} (3)
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Table 2 TF -IDF for sample of Hadith after reprocessing

TF-IDF

After Pre-processing

Hadith Text
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Two words Habibtan to Rahman, light them on the
tongue and heavy in the balance Hallelujah and
praise Hallelujah great

4.4 Feature Selection

After Pre-processing and text representation using
term weighting is a feature selection (FS). FS is an
effective method to solve high dimensional data problem,
by removing undesirable data, which helps us is to select
the essential features that are relevant to target data, and
ignore the data that is irrelevant to the target data, in
additional to enable the learning algorithm to train faster
[15][18][22]. There are different methods are used to
select the best features, one of the best methods are Latent
semantic analysis, Gain Ratio, Chi-Square, Gini Index,
Symmetrical uncertainty, probability ratio, odds ratio,
Principal Component Analysis, taking into account the
following constrains in the selection of feature. Ignore
terms that appear in less than 10 of the hadith texts, to
avoid the under-fitting problem and ignore terms that
appear in more than 75% of the hadith texts to avoid the
stop words and over-fitting problem [19].

4.5 Classifier Learning

Classifier learning aims to train the classifier to
recognize the main features of training dataset for each
category and make predictions to predict the category of
hadith, as shown in figure 2. The dataset of hadith is 2685
hadith, divided training and testing dataset using cross
validation method. In this method the dataset of hadith is
divided randomly into a number 10 blocks, each block of
them is held out once to test the classifier, and the
classifier is trained on the remaining 9 (10-1) to build the
classifier [4]. Different algorithms have been used in this
study mainly: KNeighborsClassifier, LinearSVC, Random
forest, Naive Bayes and MultinomialNB, to build a model
that can classify the category of hadith. In this study,
various algorithms have been used to build a model is able
to classify the class of hadith.

The parameters that we set to learn these classifiers as the
following, in Naive Bayes classifier we used
MultinomiaINB  (alpha=0.1), K-Neighbors
(leaf size=30, metric=minkowski, metric_params=none,

Classifier
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n_jobs=1, n_neighbors=5,
(bootstrap=True,
min_samples_split=2,

p=2), Random forest
min_samples_leaf=1,
min_weight fraction leaf=0.0,

n_estimators=10, n_jobs=1, oob_score=False),
BernoulliNB (alpha=1.0, binarize=0.0, class_prior=None,
fit_prior=True).

| Learning Algorithm |

Training —_— | Learn Classifier
Datacer Induction

\ [iCIassﬁier —

Deduction |
—_—

Apply Classifier

o

Fig. 2 General approaches for building a classification model

4.6 Classifier Evaluation and Testing

There are many measures to evaluate the classifier
mainly: Recall, Precision, and Fl-measure, after
computing the true positives rate (TP), true negatives rate
(TN), false negative rate (FN) and false positive rate (FP)
[20] [21][23].

TP is TP divided by the total number of positives (TP +

TP
FN) " TP+FN

FP is FP divided by the total number of negatives (FP +

_FP
™= FP+TN’

TP refers to the number of elements which are correctly
assigned to a given category. TN refers to the number of
elements which are not correctly assigned to a given
category. FP refers to the number of elements which are
falsely assigned to the category, and FN refers to the
number of elements which are not falsely assigned to the
category [21].

TP
Precision TP TP “4)
TP
- 5
Recall TP TN Q)
F1 — score = F — Measure
_ 2(Precision * Recall) ©6)

Precision + Recall

TP + TN .
TP + TN + FP + FN ™
After we train the classifier and its evaluating, we used the
trained classifier to predict examples of hadith that are
unseen data (unlabeled), to test, and measure the accuracy
of the classifier in the Ahadith classification that is
untrained on them.

Accuracy =

5. Relation between Classifications

In this study, we try to discover a relationship
between the classification of hadith according to what was
issued from Prophet Muhammad and according to the
Reliability and Memory of the Reporters through hadith
classifications using Chi-square test method. A random
sample of 400 hadith was selected, which divided into 100
samples per category from the dataset of hadith that belong
to the classification of hadith according to the reliability
and memory of the reporters. The results summarized in
Table 3, where 255 hadith from the samples are classifying
as saying which represents 63.7%. The next is Reporting
88 hadith by 22%, followed by Describing and Doing as
8.8% and 5.5%, respectively. These results conclude that
the highest percentage of the Sahih hadith (16.8%) is
classifying as Saying, followed by Reporting, which
represent 5.5%.

Table 3 Relationship between the classifications of hadith

Class A
Total
Saying Reporting Doing Describing

= Sahih 67 (16.8%) 22 (5.5%) 2 (0.5%) 9(2.3%) 100
2 Hasan 68 (17%) 13 (3.3%) 14 (3.5%) 5(1.3%) 100
© Da’if 66 (16.5%) 22 (5.5%) 3(0.8%) 9(2.3%) 100
Maudu 54 (13.5%) 31(7.8%) 3(0.8%) 12 (3%) 100

Total 255 (63.7%) 88 (22%) 22 (5.5%) 35 (8.8)% 400
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The chi-Square method is used to test whether an
association exists between two categorical variables by
comparing the observed values of responses to the values
that would be expected, based on the following equation:

(0; — E)?
2 _
X = Z —\Ei (8)

Where: O0; = the observed frequency. E;= the expected
frequency if O; a relationship existed between the
variables.

Hypotheses:

HO: Class B (Sahih, Hassan, Da’if, and Maudu) is not
related to (associated with) Class A (Saying, Reporting,
Doing, and Describing).

HA: Class B (Sahih, Hassan, Da’if, and Maudu) is related
to (associated with) Class A (Saying, Reporting, Doing,
and Describing). *0=0.05.

Table 4 Chi-square tests

Asymptotic
Value —df Significance (2-sided)
Pearson Chi-Square  29.848* 9 .000
Likelihood Ratio 27.516 9 .001
N of Valid Cases 400

From results shown in Table 4, we found that y*2 =29.848
and p < 0.001; which is a minimal probability of the
observed data under the null hypothesis of no relationship.
So, the null hypothesis is rejected. This concludes that
Class A seems to be significantly related to class B at the
level of significant o =5%.

6. Experimental Results and Discussion

This Experimental Results are implemented by
python 3.6.0 program. Different algorithms have used in
this study, but we reported the best three algorithms, which
have the highest accuracy. In this classification the dataset
of hadith is divided randomly into ten parts, each part is
held out once to test the classifier, and the classifier is
trained on the remaining nine parts to train and test all
dataset known as cross validation method [20], figure 3
shows the overall accuracy for each classifier.

0.98

0.97

0.96
0.95

0.94

0.93

0.92

0.91
0.9

K-KNeighborsClassifier

LinearSVC MultinomialNB

| = Accuracy 0.9644423

0.9655241 0.9708305

Fig. 3 Overall percentage accuracies for individual classifier

Table 5 and Figure 5 show the Precision, Recall, and F1-
measure (F1) for individual category. These categories are
Describing, Doing, Reporting, and Saying, according to
what was attributed to the Prophet using cross-validation
method. In this method, the data set of hadith is split into
10 folds or parts, each fold is hold out once to test the
model, while the remaining of the data is used to train the
model as shown in figure 4, each fold represent one
iteration, in each iteration the accuracy of the model is
calculated and the overall accuracy is calculated using the
mean, this method is the best to evaluate the performance
of the model.
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Fig. 4 Cross-validation methods

We note from the values of Precision, Recall, and F1 there
no bias between these values, which indicate the efficiency
of the classifier for each individual category and the model

is more generalization. These values are computed
according to equation 4, 6, and 6, respectively.

Table 5 Precision, Recall, and F1-score) for each category using KNeighborsClassifier, LinearSVC, and MultinomialNB

Classifier KNeighborsClassifier LinearSVC MultinomialNB
Class Precision Recall Fl1 Precision Recall Fl1 Precision Recall F1
Describing 0.94 0.98 0.96 0.92 0.99 0.95 0.98 0.99 0.98
Doing 0.97 0.99 0.98 0.99 1 0.99 0.97 0.99 0.98
Reporting 0.98 0.91 0.94 0.99 0.89 0.94 0.99 0.92 0.95
Saying 1 0.99 0.99 0.99 0.99 0.99 0.89 0.99 0.94
Avg 0.97 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.97
m Describing m Doing u Reporting m Saying mAvg
1
0.95 A
0.9 -
0.85 -
0.8 -
Precision Recall F1-score Precision Recall F1-score Precision Recall F1-score
K-NeighborsClassifier LinearSVC MultinomiaNB

Fig. 5 Precision, Recall, and F1-score for each category using KNeighborsClassifier, LinearSVC, and MultinomialNB

7 Conclusion

The Hadith is the second source of Islam after the
Qur’an and the fundamental resource of legislation in the
Islamic community. This study aims to discover a
relationship  between Hadith  classifications; the
experimental results showed that there is a relation
between these classifications. Most of Sahih hadiths are
belong to saying class, and the maudu hadiths are belong
to reporting class. From the experimental results, we note

that the accuracy of the classification of hadith according
to what was issued from Prophet Muhammad is better than
the results of classification of the hadith according to the
Reliability and Memory of the Reporters. Therefore there
is a relation between the content of hadith text and its class
according to what was issued from Prophet Muhammad.
This relation makes the classifier is able to recognize and
distinguish between the hadith classes. Most of these
hadiths that related to Reliability and Memory of the
Reporters are classified as saying class, followed by
Reporting, then the Describing, and Doing. In addition to
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that, the highest percentage of the Sahih hadiths was
classifying as Saying, followed by Reporting. Finally, the
experimental results showed that the best classifier had
given high accuracy was MultinomialNB; it achieved
higher accuracy reached up to 0.9708 % followed by
LinearSVC, reached up to 0.9655, and finally,
KNeighborsClassifier reached up to 0.9644.
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