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Abstract—Classification for Indonesian language documents 
was increased. But the application of classification for question 
and answer system needs is still few. The purpose of this paper 
is to maximize the classification of Indonesian documents 
especially the Qur'an translation to support the question and 
answer system. In the process of creating a question and answer 
system that is still ongoing, testing the Naïve Bayes algorithm 
becomes very important besides other algorithms. The Naïve 
Bayes method is the first choice in this test as it has practicality 
in calculating. The result of this study is the classification of ITQ 
documents with 4 categories: morality, faith, knowledge, and 
Muamalah. The average accuracy rate of 90.5% indicates that 
the Naïve Bayes method is still relevant for use. 

Keywords—Classification, Text Mining, Naïve Bayes, 
Indonesian  

I. INTRODUCTION  

The development of digital documents has been very 
rapidly, characterized by the increasing number of data 
volumes on the Internet [1]. The information contained in 
digital documents can be accessed by search engines such as 
Google, Bing, and other tools [2-4]. However, not all these 
documents deserve a proper or valid reference source. Users 
need the tool again to parse the information according to their 
wishes. In terms of sorting information from digital document 
text, a classifying role is very useful [5-7]. 

Special Q&A (Question and Answer) system that develops 
today for digital documents that use Bahasa Indonesia with the 
translation of the Qur'an (ITQ) is still a little [8-15], the role 
of classification is much needed, especially in determine the 
topic or theme of the document.  

The research on the classification of Quran translations has 
been conducted [16], the Decision Tree algorithm used to 
classify translations of Quranic verses in the category of 
science i.e. Biology, Physics, and Chemistry in Android 
applications and on applications created can display the 
paragraph classification information. The results of the 
success percentage of applications created using the decision 
tree are 75.73%. From this result, it is known that the decision 
tree can accelerate the process of classifying with many data. 

Method Naïve Bayes Classifier for classification 
documents was conducted by researchers for example in the 
[17], the classification of documents can be reviewed from the 
process take action based on pre-existing data. Therefore, the 
classification of documents with this method can be 
personalized, the meaning is the process of document 

classification can be customized according to the nature and 
needs of each person. 

Other research on Classification for Indonesian Text is 
partners searching website using Naïve Bayes methods [18]. 
The method was automatically categorized and classify 
unstructured data.  The success rate of this method relies on 
the initial knowledge given, for example, the user enters 
personality data, such as follow: "I am an honest, cheerful, 
friendly, patient, and humorous person. This experiment 
managed to get the type of personality and found a partner 
based on personality type using the text mining method with 
Naïve Bayes for personality classification. 

The other method to classification is using K-Nearest 
Neighbor (K-NN) [19], in this study which text documents 
used for the testing process were not based on the text 
document. However, the text documents used in the training 
and trial processes are taken from www.suaramerdeka.com, 
www.kompas.com, and www.detik.com.The Document text 
is selected manually, and their classes are written and saved in 
a text file format. This research data is six classes consisting 
of "disgust" (disgust), "shame" (shame), "angry" (angry), 
"sad" (sad), "Happy" (happy), and "Afraid" (fear). 

The problems that occur today are the search results 
sometimes give very broad information, so that the 
information received by the user is less relevant after 
conducting experiments when classified data is slight. Then 
the less the accuracy of the resulting data, then also any 
translations that do not yet have a class label and some have 
more than one label (multi-label). This study aims to classify 
the translation of the Quran into four topics include morality, 
faith, knowledge, and Muamalah. 

II. METHOD 

A. Dataset 

The Indonesian Translation of Al-Qur’an was used in this 
study [13]. The ITQ consist of 114 surah which divides into 
the training set and test set. The Training Set consists of 224 
documents which have label manually into 4 topics; Morality, 
Faith,  Knowledge, and Muamalah as seen in Table I. 

TABLE I.  TOPICS OF A TRAINING SET 

 
No 

Topics Count 

1 Morality 64 
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No 

Topics Count 

2 Faith 90 

3 Knowledge 22 

4 Muamalah 48 

 

B. Process 

The classification process begins with extracting the 
translated documents, text preprocessing, Train Dataset, Test 
Dataset, and Classification, then processed using the Naïve 
Bayes algorithm as follows [17, 18, 20-25]:    

 

 

Fig.1 The Classification Process 

C. Data Extraction 

In this stage, the dataset starts from a whole file of the 
Qur'an translation obtained from a valid source that is the 
Ministry of religious affairs as an open dataset. 

While the system in Python needs data already categorized 
in advance to retrained. Therefore, the data in the extract again 
becomes a part according to the predefined topic. 

The extraction phase begins by separating the unnecessary 
label in the dataset, after that the data is converted to text file 
as an input to next phase which is text processing phase. 

 

D. Text Preprocessing 

This phase is the initial process for preparing the text into 
the data to be processed further. A set of connecting characters 
(text) should be broken by a more meaningful element. It can 
be done on several different levels. The data that has been 
translated is tokenized based on space and letters generate 
tokens and then the token result is in filtering/transformation 
and recorded the Term Frequencies-Inverse Document 
Frequencies (TF-IDF) value. 

E. Train Dataset 

In this process, the train data of 224 documents are labeled 
manually and divided into 4 topics. The number of train 
datasets is more than the test dataset, this is done so that the 
machine learns more about the data that will be tested, 
resulting in a high level of accuracy. 

F. Test Dataset 

At this stage data test as much as 216 documents from ITQ 
in test by machine using Naïve Bayes classifier. The Target of 
this data test is to produce 216 documents into 4 classifications 
according to the setting at the beginning of training. 

G. Classification 

At this stage classifications by Model Naïve Bayes are 
performed by calculating the number of possibilities or 
probability of each word – the word in the dataset compared 
to the existing document. 

In this study using Multinomial Naïve Bayes as the basis 
of classification calculations, in this algorithm of distributed 
data in existing classes, data is represented as word vector. 

At [20], Naïve Bayes classifier has a feature in each class 
independently, based on the formula: 

(ܥ|ܺ)ܲ  = 	∏ ܲ( ௜ܺ|ܥ)௡௜ୀଵ 	 (1)	
 Where,  

X = (X1...,Xn) is a feature vector, and C is a class. 

P(X|C) is a probability of X in class C. 

On testing using Naïve Bayes Classifier, each test data will 
be counted and at once compared to train data at a time, 
resulting in faster testing. 

H. Performance Measures 

The algorithm used is in Python programming language 
with the settings of the for using Intel VGA, Windows 
operating system, and 8 GB memory. Training datasets use 
Python-customized libraries for Indonesian datasets. 

In this study, performance measurements used precision, 
recall, F1 score, and accuracy. Based on the confusion matrix, 
there are four variables that determine in performance, 
namely: 

- True Positive (TP): the documents which is correct 
and include in the result of classification. 

- True Negatives (TN): the documents which is not 
correct but include in the result of classification.  

- False Positives (FP): the documents which is correct, 
but not include in the result of classification  

- False Negatives (FN): the documents which is not 
correct and not include in the result of classification  

Performance formula based on 4 variables above is as 
follows [26]: ܲ݊݋݅ݏ݅ܿ݁ݎ = 	 ்௉்௉ାி௉ (2) 

 ܴ݈݈݁ܿܽ = 	 ்௉்௉ାிே	 ݕܿܽݎݑܿܿܣ		(3) = ்௉ା்ே்௉ା்ேାி௉ାிே	 (4)	
      

݁ݎ݋ܿݏ	1ܨ    = 	 ଶ்௉ଶ்௉ାி௉ାிே	 (5)	
  

Precision to measure the exact number of documents 
according to a category, recall measuring the number of 
appropriate documents, Accuracy to measure the accuracy of 
all the test dataset and F1 score to detect overall results. A 

Data 
Extraction  

Text Pre-
Processing 

Phase 

Train Dataset 

Test Dataset Classification  



The 7th International Conference on Cyber and IT Service Management (CITSM 2019) 
 

good result for the performance of classification according to 
[20, 21, 24, 25] is the average accuracy of more than 80%. 

III. RESULTS AND DISCUSSION 

Classification result of Indonesian documents with ITQ 
dataset is divided into two parts using classification 2 and 4 
categories. The data test division can be seen in Table II. 

The first phase classification uses two categories of 
morality and faith. While the second stage classification using 
four categories are morality, faith, knowledge, and Muamalah. 

TABLE II.  NUMBER OF TEST DATA  

 
No Topics Classification 1 

 
Classification 2 

 
1 Morality 50 50 

2 Faith 80 80 

3 Knowledge - 15 

4 Muamalah - 10 

 

The division of two phases in this classification is to know 
the accuracy of the classification on the topic slightly 
compared to many topics and test the reliability of the method 
Naïve Bayes. 

Based on the classification, the results of each stage are a 
table confusion matrix and accuracy table. 

TABLE III.  CONFUSION MATRIX – CLASSIFICATION 1 

No Topics Precision Recall 
 

F1 Score 
 

1 Morality 1.00 0.86 0.92 

2 Faith 0.92 1.00 0.96 

 

In Table III. The value of F1 Score shows that 
classifications with two topics produce F1 Score which is 
quite high above 0.9 and with a difference of 0.01. 

TABLE IV.  CONFUSION MATRIX – CLASSIFICATION 2 

 
No Topics Precision Recall 

 
F1 Score 

 
1 Morality 1.00 0.84 0.91 

2 Faith 0.80 1.00 0.89 

3 Knowledge 1.00 0.13 0.24 

4 Muamalah 0.82 0.90 0.86 

 

In Table IV. Results F1 Score varied and quite high in the 
classification with topics morality, faith, and Muamalah, but 
not for knowledge topics that have F1 Score 0.24. 

 

TABLE V.  ACCURACY 

No Measure Classification 1 
 

Classification 2 
 

1 Accuracy 0.95 0.86 

No Measure Classification 1 
 

Classification 2 
 

2 Macro Avg 0.94 0.72 

3 Weighted Avg 0.95 0.83 

 

In Table V. for the first Classification has Accuracy, macro 
AVG, and weighted avg of 0.95, 0.94, and 0.95, while the 
second Classification is 0.87, 0.73, and 0.85. This indicates 
that the classification of documents with fewer topics has 
higher accuracy tendencies. However, it also relates to the 
amount of test data and the data train used. In the second 
classification, the test data is more than the first classification, 
it is no surprise that its accuracy value is smaller. 

In some references [17, 20, 24], the number of train data is 
drawn more than the test data, the more train data, the better 
the accuracy result. This means that machine is better trained 
to identify or predict test data on ITQ documents when the 
model uses more train data. 

IV. CONCLUSION AND FUTURE WORKS 

This study resulted in a document classification for 
Indonesian documents with a high accuracy rate of average 
0.95. Classification with Naïve Bayes Model indicates that 
this model is still relevant to be used, although some 
shortcomings such as the smaller its accuracy value when the 
topic division more and more. 

For further study, the optimization of classifications with 
Naïve Bayes should be done mainly in the selection of datasets 
for training and datasets for tests, as well as the text processing 
process. 
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