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Abstract. Machine learning is a type of artificial intelligence that provides computers with 
the ability to learn from data. There are three main branches of machine learning, namely 
supervised machine learning, unsupervised learning, and reinforcement learning. One of 
the categories in supervised machine learning is classification. Classification is the process 
of assessing a data object where the object is put into a certain class from the number of 
classes available. An example of a classification algorithm is Naive Bayes with 
classification using probability and statistical methods. This algorithm is used to classify 
Bullying and Non-bullying  with a division of training data and testing data, namely 60:40, 
70:30, and 80:20 resulting in the best accuracy value for training data and testing data 
60:40 of 66%. 
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INTRODUCTION  

Machine learning is a method that can be used to carry out classification and predictions. 
The algorithm works by studying existing historical data sets so that patterns can be found 
to predict new data. There are 3 main branches in machine learning, namely supervised 
machine learning, unsupervised learning, and reinforcement learning. One of the categories 
in supervised machine learning is classification (Budiharto, 2016; Divyashree Nandini, 
2022; Möller, 2023).  
 
Classification is the process of assessing a data object where the object is put into a certain 
class from the number of classes available. This classification forms a model based on 
existing training data, then classifies new data using this model. An example of a machine 
learning classification algorithm is Naive Bayes (Utomo & Mesran, 2020). Naive Bayes is a 
classification using probability and statistical methods and predicting future opportunities 
based on the results of previous experience (Peling et al., 2017; Ali et al., 2020). Cases in the 
real world that are a problem are the large number of abusers of Instagram social media 
who do not understand the ethics of socializing in cyberspace so that teasing, insults, insults 
and bullying often occur through comments on Instagram and if this continues it will 
become an act of bullying (Wu et al., 2008). 
 
Bullying is a negative action carried out by humans continuously or repeatedly (Liu et al., 
2022; Alomar & Alabady, 2023). This action often leaves the victim helpless, physically and 
mentally injured (Mutiara, 2023; Karthikeyan, 2022).). Bullying has an impact that can 

https://scholar.ummetro.ac.id/index.php/sciencestatistics/index
mailto:naflahfaulinaa@gmail.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Sciencestatistics 
Journal of Statistics, Probability, and Its Application  
Available at https://scholar.ummetro.ac.id/index.php/sciencestatistics/index 

 

Volume 2, No. 1, 2024, 1-9 
ISSN 2963-9875 (Online) 
ISSN 2964-2884 (Print)    
 

 

 2 

threaten every party involved, including the party being bullied, the party who bullies and 
the party who witnesses the bullying. Decreased physical and mental health is a bad 
influence of bullying. In severe cases, bullying can be the cause of fatal actions, such as 
suicide and others (Chandra, 2020). If bullying detection is carried out conventionally, it 
will take a long time because it has to detect thousands of comments. So we need an 
application that can help the public detect bullying acts on a mass scale, namely by 
classifying comments with existing comment data repositories using the Naive Bayes 
classification technique. This research aims to obtain the results of comment classification 
analysis to differentiate comments containing bullying and non-bullying.  
 

METHOD 

Data will be collected from Instagram social media posts that are marked as containing 
bullying and non-bullying content. Data will include comment text as well as class labels 
(bullying or non-bullying). Data preprocessing steps will be performed to clean and prepare 
the data for analysis, including punctuation removal, text normalization, and stopword 
removal. Features will be extracted from comment text using text representation 
approaches such as TF-IDF (Term Frequency-Inverse Document Frequency) or word 
frequency counting.  
 
The data will be divided into two subsets: training data and testing data with certain 
proportions, for example 80% for training and 20% for testing. The Naive Bayes 
classification model will be trained using the training data. Naive Bayes is a classification 
method that utilizes Bayes' theorem with the assumption of independence between 
features. 
 
Here is the general form of Bayes' theorem (Rrmoku et al., 2022):  
 

𝑃(𝐴|𝐵) =
𝑃(𝐵|𝐴). 𝑃(𝐴)

𝑃(𝐵)
                                                                                     (1) 

with, 
𝑃(𝐴|𝐵)  ∶ the probability of A occurring based on condition B (posteriori prob). 
𝑃(𝐴)  ∶ the probability that A will occur (prior prob). 
𝑃(𝐵|𝐴)  ∶ the probability of B occurring based on the conditions in hypothesis A. 
𝑃(𝐵)  ∶ probability of B occurring. 
 
 
In the Naive Bayes classification process, several guidelines are needed that can be used to 
determine the appropriate class for the sample being analyzed so that the Naive Bayes 
method can be adjusted as follows:  

(𝑌|𝑋1, 𝑋2, … , 𝑋𝑛) =
𝑃(𝑌). 𝑃(𝑋1, 𝑋2, … , 𝑋𝑛|𝑌)

𝑃(𝑋1, 𝑋2, … , 𝑋𝑛)
 

 

𝑃𝑜𝑠𝑡𝑒𝑟𝑖𝑜𝑟 =  
𝑃𝑟𝑖𝑜𝑟 ×  𝐿𝑖𝑘𝑒𝑙𝑖ℎ𝑜𝑜𝑑

𝐸𝑣𝑖𝑑𝑒𝑛𝑐𝑒
 

 
Confusion matrix, also known as error matrix, is a specific table layout and allows 
visualization of algorithm performance, which is usually typical of supervised learning (in 
unsupervised learning it is usually called a matching matrix) (Saputro & Sari, 2020). 
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Table 1. Confusion matrix 
 

Actual Class 
Prediction Class 

Positive Negative 
Positive TP FP 
Negative FN TN 

 
with, 
1. True Positive (TP) is data that is predicted to be positive and the actual data is positive. 
2. True Negative (TN) is data that is predicted to be negative and the actual data is 

negative. 
3. False Positive (FP) is data that is predicted to be positive and the actual data is negative. 
4. False Negative (FN) is data that is predicted to be negative and the actual data is positive. 

Performance classification can be evaluated by paying attention to the following 
measures (Coronado et al., 2022):  

 
with  
accuration  

accuration =  
𝑇𝑃 + 𝑇𝑁

TP + TN + FP + FN
 × 100% 

precision 

precision =
 𝑇𝑃

𝑇𝑃 + 𝐹𝑃 
 × 100%   

recall 

recall =  
𝑇𝑃

𝑇𝑃 + 𝐹𝑁
× 100% 

F1-Score 

F1 −  score =  2 ×
Precision  ×  Recall

Precision  +  Recall
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Research Stages 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Research Flow Diagram 

 

 

RESULT AND DISCUSSION 

Descriptive Analysis 
An overview of the research data used in classifying bullying and non-bullying comments 
using the Naive Bayes algorithm is data from 620 Instagram comments taken 
https://www.kaggle.com/code/dhealarasati/analysis-sentimen. This dataset includes 
comment text with a label indicating whether the comment is undesirable. Undesirable 
comments are labeled bullying, while desirable comments are labeled non-bullying. The 
following is a histogram diagram of bullying and non-bullying comments.  
 

 

Figure 2. Histogram diagram of bullying and non-bullying comments 

Classification Using the Naive Bayes Algorithm 

Performance Evaluation (Performance) Classification 

Conclusion 

Training 

Start 

Descriptive Analysis 

Data Pre Processing 
 

Testing 
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Figure 2 shows that there were 295 bullying comments and 325 non-bullying comments. 
From the research data, a classification analysis of bullying and non-bullying comments was 
carried out using the Naive Bayes algorithm with the help of R software. The stages carried 
out were as follows. The first step to build a classifier requires data transformation, namely 
changing the label variable from a categorical variable to a factor so that value 1 is non-
bullying and value 2 is bullying. Data as follows: 
 

Table 2. Data Transformation 
 

Label Text Data 
Transformation 

Non-bullying 
"Hai kak Isyana aku ngefans banget sama kak Isyana.aku 
paling suka lagu kak Isyana itu lagu tetap didalam jiwa" 

1 

Non-bullying "Manusia apa bidadari sih HERANN deh cantik terus.." 1 

Bullying "Sebelum aku Unfoll, aku mau bilang NAJISSSS" 2 

Bullying 
"Mba bisa gk sih, kalau GK merem melek gitu matanya 
kaya orang cacingan" 

2 

: : : 

Non-bullying "Cantik banget kalo meldi muka natural kek gini" 1 

 
The next stage of data pre processing aims to prepare data that will later be used in the 
classification process. There are steps to be taken, namely: Changing all text comments to 
lowercase, removing numbers, removing punctuation marks and spaces. The results of pre 
processing data are as follows:  
 

Table 3. Hasil data pre processing 
 

Label Text Data 
Transformation 

Non-bullying 
hai kak isyana aku ngefans banget sama kak 
isyana.aku paling suka lagu kak isyana itu lagu tetap 
di dalam  jiwa 

1 

Non-bullying manusia apa bidadari sih heran  cantik terus 1 

Bullying sebelum aku unfoll  aku mau bilang najis 2 

Bullying 
mba bisa gk sih kalau gk merem melek gitu matanya 
kaya orang cacingan 

2 

: : : 

Non-bullying cantik banget kalo meldi muka natural kek gini 1 

 
From Table 3, the results of the pre-processing data contain no more capital letters, 
numbers and punctuation marks. All words are also separate and form basic words. This 
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can see words that often appear in bullying and non-bullying comments. It can be seen in 
the following image. 

                           
(a)  Bullying                                                                  (b) Non-bullying 

Figure 3. Visualization of words that often appear 
 
Data Sharing 
The next stage is dividing training and testing data in a ratio of 60:40 and 70:30 which is 
shown in Table 4.  

Table 4. Split Dat. 
NO Data Amount 

1 
Training 60 % 372 
Testing 40% 248 

2 
Training 70 % 434 
Testing 30% 186 

3 
Training 80 % 496 
Testing 20% 124 

 

Classification Using the Naive Bayes Algorithm 
In building the model there are 3 stages, namely calculating the prior opportunity or 
probability, then calculating the opportunity or probability of each variable for each word 
and finally calculating the product of the prior probability and variable probability for each 
word. 

Table 5. Previous odds in each category 
Comment Total Probability 
Bullying 227 0,6102151 

Non-bullying 145 0,3897849 
 

Calculate the likelihood probability of each term from all documents. Total number of 
words. The test data classification process is to multiply all the probability values. Higher 
values constitute a new class of data. 
 

Pada data uji 
semoga lancar terus usaha nya meldi 

 
semoga 
data_raw_train$type         NO        Yes 
       Bullying     1.00000000 0.00000000 
       Non-bullying 0.95172414 0.04827586 
lancar 
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data_raw_train$type         NO        Yes 
       Bullying     0.97356828 0.02643172 
       Non-bullying 0.98620690 0.01379310 
terus 
data_raw_train$type         NO        Yes 
       Bullying     1.00000000 0.00000000 
       Non-bullying 0.95172414 0.04827586 
usaha 
data_raw_train$type          NO         Yes 
       Bullying     0.969162996 0.030837004 
       Non-bullying 0.993103448 0.0068965

52 
nya 
data_raw_train$type         NO        Yes 
       Bullying     0.91189427 0.08810573 
       Non-bullying 0.95172414 0.04827586 
meldi 
data_raw_train$type         NO        Yes 
       Bullying     0.98237885 0.01762115 
       Non-bullying 0.89655172 0.10344828 
 

Figure 4. R Naïve Bayes output 
So these comments are classified into the non-bullying class. 

 
Performance Evaluation (Performance) Classification 
The results of the classification performance evaluation on the comparison of training and 
testing data with 60:40, 70:30, and 80:20 are explained in the following table 6. 
 

Table 6. Confusion matrix 60:40 

Actual Class 
Prediction Class 

Bullying Non-bullying 
Bullying 60 77 

Non-bullying 8 103 
 
From table 6, the Naive Bayes method produces a value of TP or comments that are correctly 
predicted as bullying comments of 60, FP or comments that are actually considered bullying 
but predicted to be non-bullying is 77, FN or comments that are non-bullying but predicted 
to be bullying are 8, and TN or comments that were correctly predicted as non-bullying 
comments were 103. 

Table 7. Confusion matrix 70:30 

Actual Class Prediction Class 
Bullying Non-bullying 

Bullying 16 79 
Non-bullying 4 87 

 

From table 8, the Naive Bayes method produces a value of TP or comments that are correctly 
predicted as bullying comments of 16, FP or comments that actually have the value of 
bullying but are predicted to be non-bullying of 79, FN or comments that are considered 
non-bullying but are predicted to be bullying of 4, and TN or comments that were correctly 
predicted as non-bullying comments were 87. So the precision, recall, f1-score and accuracy 
values can be seen as follows. 
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Table 8. Confusion matrix 80:20 
 

Actual Class 
Prediction Class 

Bullying Non-bullying 
Bullying 2 51 

Non-bullying 1 70 
 

From table 8, the Naive Bayes method produces a TP value or comments that are correctly 
predicted as bullying comments of 2, FP or comments that are actually considered bullying 
but predicted to be non-bullying are 51, FN or comments that are non-bullying but predicted 
to be bullying are 1, and TN or correct comments predicted as non-bullying comments were 
70. 

Table 9. Comparison of accuracy, precision, recall and f1-score values 
Data Comparison Acuration Precision, Recall F1-Score 

60:40 66% 44% 88% 59% 
70:30 56% 16% 80% 26,7% 
80:20 58% 3,7% 66,7% 7% 

 
Based on table 9, it shows that the results of the 60:40 data comparison have greater 
accuracy, precision, recall and f1-score values than other data. 
 
CONCLUSION 

Based on the results of research on the classification of bullying and non-bullying comments 
in Instagram social media posts using the Naive Bayes method, with a 60:40 distribution of 
training and testing data, good results were obtained and a high level of accuracy was seen 
in the confusion matrix test showing that the accuracy value was 66%, 44% precision value, 
88% recall value, and 59% F1-Score value. 
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