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    Abstract: E-commerce is a website or mobile application 
platform that help people to buy products. Before purchasing the 
product, customer will decide to buy it or not by reading the review 
from previous buyer. There is a problem that there are a lot of 
review so it will take a long time for customer to read it all. This 
research will be using sentiment analysis method to classify the 
review data. Sentiment analysis or opinion mining is a machine 
learning approach to classify and analyse texts or documents 
about human’s sentiments, emotions, and opinions. In this 

research, sentiment analysis was used to classify product reviews 
from e-commerce websites into positive or negative classes. The 
results could be processed further and be used to summarize 
customers' opinions about a certain product without reading every 
single review. The goal of this research is to optimize classification 
performance by using feature selection technique. Terms 
Frequency-Inverse Document Frequency (TF-IDF) feature 
extraction, Backward Elimination feature selection, and five 
different classifiers (Naïve Bayes, Support Vector Machine, 
K-Nearest Neighbour, Decision Tree, Random Forest) were used 
in analysing the sentiment of the reviews. In this research, the 
dataset used are Indonesian language and classified into two 
classes(positive and negative). The best accuracy is achieved by 
using TF-IDF, Backward Elimination and Support Vector 
Machine (SVM) with a score of 85.97%, which increases by 7.91% 
if compared to the process without feature selection. Based on the 
results, Backward Elimination feature selection succeeded in 
improving all performance for all classifiers used in this research. 
 

Keywords : Backward elimination, e-commerce, 
sentiment-analysis, TF-IDF (terms frequency-inverse document 
frequency)  

I. INTRODUCTION 

In this era, information technology plays a big role to make 
people’s life more comfortable. Even purchasing and selling 
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products become easier with online e-commerce, so people 
don’t need to go outside to buy things. E-commerce 
(electronic commerce) is selling, distributing, and marketing 
products and services using electronic systems [1]. 
Tokopedia, Shopee, and Bukalapak are the three best 
e-commerce in Indonesia currently [2]. 

In marketplace’s web application and mobile application, 

there are features of reviews and ratings that can be given by 
customers after making a product purchase. Many 
e-commerce websites encouraging online users to post their 
evaluations on product or the service. Reviews and ratings can 
be information for sellers to find out feedback from 
customers, also useful for other customers to find out whether 
the store is reliable and good [3]. However, if there are many 
purchase transactions, there are also lots of reviews on the 
product. Too many reviews make users lazy to read 
everything one by one. 

Sentiment analysis or opinion mining is a machine learning 
approach to classify and analyse texts or documents about 
human’s sentiments, emotions, opinions. It will classify texts 

into some classes according to the amount of label from data 
training. With machine learning, reading all of the reviews is 
rather time consuming where we can summarize the review on 
particular category [4]. The importance of sentiment analysis 
is increasing as the amount of opinion data increases. So the 
machine needs to be more  reliable and efficient [5]. 

In this paper, the research focuses on combining TF-IDF 
and feature selection with different classification algorithms. 
The algorithms that are used in this research are Support 
Vector Machine (SVM), Naive Bayes, Decision Tree, 
K-Nearest Neighbour (K-NN), and Random Forest. The 
feature selection using forward selection algorithm. 

II.  RELATED WORKS 

Kamilah research about sentiment analysis for product 
review using Naive Bayes algorithm. The dataset retrieved 
from the Tokopedia website and translated to English, with 
200 dataset training and 20 dataset testing. Data 
pre-processing with tokenization, filtering, stemming, and 
transformation. Then the data classified to positive and 
negative classes using Naive Bayes algorithm. Validation 
with cross validation. Accuracy result 77% [6]. 

Different algorithms are used in Hario research. The 
research also compares extraction methods between Terms 
Frequency-Inverse Document Frequency (TF-IDF) and N-gram 
using SVM classifier. The 
retrieved datasets  are Bahasa 
Indonesia.  
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The best result obtained from using unigram and SVM 
method with 80,87% accuracy [7]. 

Billy works on sentiment analysis using Naive Bayes 
algorithm with different amounts of classes and data training. 
The datasets are Bahasa Indonesia sentiments classified into 3 
classes (positif, netral, negatif) and 5 classes (sangat positif, 
positif, netral, negatif, sangat negatif). The dataset split into 
different amounts of data training, 80% and 90%[6]. The 
highest accuracy achieved was 77.78% that classified into 3 
classes and using 90% data training [8]. 

Twitter users' opinions about the service of the 
marketplaces are used in Muljono work. The dataset retrieved 
with crawling opinions from twitter using twitter API. 
Collected data was 1200 Bahasa Indonesia opinion data [9]. 

After pre-processing, the data weighted using TF-IDF. The 
data classified using Naive Bayes algorithm. Accuracy 
achieved was 93.3%. 

Sudheer also works on real time sentiment analysis of 
tweets about e-commerce websites data. The collected tweets 
about e-commerce are Amazon 50000 tweets, eBay 25000 
tweets, and Alibaba 25000 tweets. The work focuses on 
comparing accuracy with different classifiers, feature 
selection, and datasets. The algorithms used in this paper are 
Naive Bayes, Maximum Entropy, and Decision Tree. The 
feature selection used are document frequency and part of 
speech tag. The finest result is data set from amazon 
e-commerce, much of the time Naive Bayes classifier 
outperformed the other classifier [10]. 

 
Table-I: Related Works 

No Title Author Problem Method Result 

1 Analisa Sentimen Pelanggan 
Tokopedia Menggunakan 
Algoritma Naive Bayes 
Berdasarkan Review 
Pelanggan 

Ai Nurhayatul Kamilah Product quality has not 
been conveyed 
properly to customers 

Using Naive Bayes 
Classification, 
Tokopedia product 
review dataset translated 
to English, 200 data 
training, 20 data testing 

Accuracy 77% 

2 Support Vector Machine 
Classifier for Sentiment 
Analysis of Feedback 
Marketplace with a 
Comparison Features at 
Aspect Level 

Hario Laskito Ardi, Eko 
Sediyono, Retno 
Kusumaningrum 

Compare 
characteristics 

analysis to get the best 
classification results. 

TF-IDF, n-gram using 
Support Vector Machine 

The unigram character 
analysis model and the 
Support Vector Machine 
classification are the best 
models with an accuracy 
value of 80.87%. 

3 Sistem Analisis Sentimen 
pada Ulasan Produk 
Menggunakan Metode Naive 
Bayes 

Billy Gunawan, Helen 
Sasty Pratiwi, Enda 
Esyudha Pratama 

Difficulty to read all of 
the reviews and 
opinions because the 
data too much 

Classification with Naive 
Bayes Algorithm. 4 
testing, classified into 3 
classes and 5 classes with 
2 different amount data 
training 

Accuracy 77.78% (3 class and 
90% data training), 73.89%(3 
class and 80% data training), 
59.33%(5 class and 90% data 
training), 52.66%(5 class and 
80% data training) 

4 Analisa Sentimen Untuk 
Penilaian Pelayanan Situs 
Belanja Online Menggunakan 
Algoritma Naive Bayes 

Muljono, Dian Putri 
Artanti, Abdul Syukur, 
Adi Prihandono, De 
Rosal I. Moses Setiadi 

Consumer use social 
media to express their 
opinion about the 
services of online 
marketplace 

Using Naive Bayes 
Classification Algorithm, 
1200 dataset from twitter. 

Accuracy 93.3% 

5 Real Time Sentiment Analysis 
of E-Commerce Websites 
Using Machine Learning 
Algorithms 

Prof. K. Sudheer, Dr. B. 
Valarmathi 

The e-commerce 
websites only maintain 
positive rating 

50000 datasets from 
amazon tweets, 25000 
dataset from eBay tweets, 
25000 dataset from 
Alibaba tweets 

The best accuracy 92% 
obtained from amazon using 
document frequency feature 
selection 

III. METHODOLOGY 

Sentiment analysis is a computational methodology to 
identify and extract the sentiment contents in text, speech, or 
database. Sentiment analysis also characterized emotions, 
subjective impression, and opinions [11]. Classifying 
sentiments on e-commerce product review with the best 
performance is the main goal in this paper. Sentiments will be 
classified into either positive or negative classes. Fig. 1. 
shows the steps of the proposed work to accomplish the 
expected results. 

 
Fig. 1. Research Methodology 
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A. Data Collection and Labelling 

The first step in this research methodology is data 
collection from the marketplace’s website using web 

scraping. Mitchell(2018) defined that web scraping is 
gathering data sourced from the internet. It works with 
accessing the web page, selecting the data elements, extract 
and store it into a structured dataset [12].  

Data is collected by scraping from web pages with the help 
of Data Miner Google Chrome Extension. A total of 1500 
reviews is acquired equally from the official website of 
Tokopedia, Shopee, and Bukalapak in order to obtain a 
variety of data. The collected data will then be exported to an 
Excel spreadsheet. After data is successfully collected, the 
labelling process will take place. Labelling is a process of 
tagging wherein in this case is to set a positive or negative 
label to classify the sentiment of a review. Results of this 
process is a dataset that contains two classes of sentiments and 
is ready to be processed. Below are some examples of dataset 
that have been labelled. 

 
Fig. 2. Labeled Dataset Examples 

B. Pre-processing 

Data that is collected from the previous step must undergo 
several cleansing operations in order for it to be processed 
and used in machine learning. This step is also known as 
pre-processing. Pre-processing is one of the most important 
steps in data mining. A good result definitely depends on how 
well the data is handled. There are a lot of pre-processing 
techniques. There are filtering, stemming, and tokenizing 
[13]. Pre-processing in this paper is done with the help of 
RapidMiner software. Below are the steps that will be done to 
filter the data. 

 Remove Duplicates and Missing Values 
Often in large amounts of data, there will exist some 
duplicate and missing values. These values are called 
noise and could interfere with the performance of the 
model. Therefore it is important to remove duplicate 
and missing values in the data. 

 Replace Emoji and Emoticon 
Emoji and Emoticon are useful in expressing feelings 
in a sentiment. It is a very strong way to represent 
human’s feeling. Emoji and Emoticon could be used 

alone or even with words to clarify the meaning of a 
sentence. Since sentiment analysis uses text mining, 
emoji and emoticons should be converted into text in 
order for the machine to understand [14]. Below are 
some examples of emoji and emoticons that will be 
converted to text. 
 

 
Fig. 3. Examples of Emoji and Emoticons that will 

be Converted 

 Stemming 
       The sentiment analysis will work better with stem words, 

so the words need to be transformed to the original form. 
Stemming is transforming the word into its stem form by 
removing prefix, suffix, and infix. In this research, the 
stemming process using PHP library from 
https://github.com/sastrawi/sastrawi [15].  

 Transform Cases 
       A word consists of letters with different cases such as 

upper case and lower case. To standardize letter cases, all 
letters are converted to its lower case. Transforming 
cases also improves the consistency of the data. [16] 

 Filter Stopwords 
       Stopword is a vocabulary that is not unique words from a 

document. The examples are “di”, “oleh”, “pada”, 

“sebuah”, “karena”, etc. The stopwords will be removed 

to improve the performance of sentiment analysis [17]. 
 Tokenize and Filter Tokens by Length 
       Tokenize is a process for separating words and resulting 

tokens. Then the generated token filtered according to the 
length of the character [18].  

C. Feature Extraction 

Feature extraction is the process of dimensionality 
reduction which  transforms original data to a dataset with 
reduced number of variables. These variables are also 
known as features. Feature extraction is effective in 
reducing the amount of data that needs to be processed 
while still maintaining relevant information of the original 
dataset. Feature extraction can also reduce redundant data in 
a dataset and speeds up machine learning process [19]. 

 TF-IDF 
Term frequency inverse document frequency 
(TF-IDF) is a method to calculate the weight value of 
word(term) contained in a document. Term-frequency 
measuring the frequency of a term appears in a 
document(1). While the inverse document frequency 
is logarithm of the ratio of the total number of 
documents in the number of corpus by the number of 
documents that have the term(2). The equation of 
TF-IDF is represented by the following equation(3) 
[20]: 

 
D. Feature Selection 

Feature selection is one of the main data mining tasks. It 
helps in selecting the most relevant features for classification. 
The irrelevant and redundant features may confusing the 
classifier and lead to incorrect results. The use of feature 
selection will reduce the dimensionality of dataset and 
increase the learning accuracy [21]. 

 
 
 
 
 
 

https://github.com/sastrawi/sastrawi
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 Backward Elimination 
There are a lot of feature selection methods. In this 
research, backward elimination is used to improve the 
process by selecting the most relevant attributes and 
eliminating rare and unused features. The Backward 
Elimination feature selection starts with the full set of 
attributes and in each iteration, it removes each 
remaining attribute of the given dataset. For each 
removed attribute, the performance is estimated using 
the inner operators. The attribute that gives the least 
decrease of performance will be removed from the 
selection. Then a new iteration is started with the 
modified selection. This implementation avoids any 
additional memory consumption besides the memory 
used originally for storing the data and the memory 
which might be needed for applying the inner 
operators [22]. 

E. Data Splitting 

In order to continue the process, data needs to be split into 
two parts. The first part is for training and the other part is for 
testing purposes. The ratio of splitting this dataset is 80% for 
training and 20% for testing. Training data will be used to 
train the machine in order to classify sentiments of the 
reviews. While testing data is used to test the performance of 
the model that has been trained. 

F. Machine Learning Classification 

Text classification has been studied in different 
communities of information technology, such as data mining, 
database, machine learning, and information retrieval. The 
goal of text classification is to assign predefined classes to 
text documents. There are many applications of text 
classification, such as image processing, medical diagnosis, 
document or organization, etc [23]. There are many 
algorithms for classifying data where each of it produce 
different performance results. In this study, 5 algorithms are 
used in order to achieve the best results. 

 Support Vector Machine (SVM) 
SVM is a classifier that is defined by a separating 
hyperplane. The goal of SVM is to find the optimal 
separating hyper-plane (OSH) that has the maximal 
margin to both sides [24].  

 Naive Bayes 
Naive Bayes is an algorithm to find the highest 
probability value to classify the data testing into the 
most proper category. A very strong assumption of 
independence from each condition or event is the 
main characteristic of Naive Bayes. Each document is 
represented with a pair of attributes ”x1, x2, 

...xn”  where x1 is the first word, x2 is the second 
word, etc [25].  

 Decision Tree 
Decision trees are considered as one of the most 
popular data-mining techniques. Decision tree splits 
recursively a dataset of records using depth-first 
approach or breadth-first approach. The process 
works until all data items have been classified. This 
algorithm is desirable for small-medium data sets 
[26]. 

 K-Nearest Neighbour 
KNN is a vector space model method for classifying 
objects. KNN classifies the object with theory a test 
document d will have the same category or label as the 
category of the training document positioned in the 
scope of k surrounding the document d. The 
parameter k in KNN is often chosen based on 
experience or knowledge of the classification problem 
at hand [27]. 

 Random Forest 
Random forest is a supervised machine learning 
algorithm based on ensemble learning(forming a 
powerful prediction model with joining different or 
the same algorithm multiple times). So this algorithm 
combines multiple decision tree algorithms and 
resulting a forest of trees. Random forest splits each 
node in tree using the best among subset of predictors 
randomly chosen at the node [28]. 

G. Evaluation 

The confusion matrix evaluation is used after classifying 
the data. The table of confusion matrix is shown in Fig. 4. 
True Positive (TP) is the number of data that labelled as 
positive and classified as positive by classifier. False Positive 
(FP) is the number of data that labelled as positive, but 
classified as negative by classifier. True Negative (TN) is the 
number of data that labelled as negative and classified as 
negative by classifier. False Negative (FN) is the number of 
data that labelled as negative, but classified as positive by 
classifier. 

 
Fig. 4. Confusion Matrix Table [29] 

The performance of the classifier is measured with accuracy, 
precision, recall, and f-measure [30]. 
 

 

IV. RESULTS AND DISCUSSION 

 The focus of this paper is to prove that feature selection can 
be an option to improve performance accuracy in sentiment 
analysis. The feature selection that is used in this research is 
Backward Elimination. TF-IDF and Backward Elimination 
are combined and used in the following classification 
operators: SVM, Naive Bayes, 
Decision Tree, K-NN, and 
Random Forest. 



International Journal of Recent Technology and Engineering (IJRTE)  
ISSN: 2277-3878 (Online), Volume-8 Issue-6, March 2020 

2866 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: F7889038620/2020©BEIESP 
DOI:10.35940/ijrte.F7889.038620 
Journal Website: www.ijrte.org 
 

Table-II: Confusion Matrix 

 
Table-II shows the confusion matrix that will be used to 
calculate performance accuracy, precision, recall and f 
measure. It compares the confusion matrix of sentiment 
analysis using TF-IDF, and sentiment analysis using 
combination of TF-IDF and Backward Elimination in five 
different machine learning methods. 

Table-III:  Results Comparison Without Feature 
Selection 

 

Table-IV:  Results Comparison With Feature Selection 

 

 
Fig 5. Results Comparison 

 Table-III and Table-IV shows the results comparison of 
performance accuracy, precision, recall, and f measure 
between sentiment analysis using TF-IDF and sentiment 
analysis using combination of TF-IDF and Backward 
Elimination in five different machine learning methods.  
 The highest accuracy for classifying sentiments in this 
research is 85.97%. It is achieved by using SVM and 
combination of TF-IDF and Backward Elimination. Although 
Backward Elimination feature selection increases the process 
runtime, it has shown better results in performance accuracy, 
precision, recall, and f measure for all classifiers used in this 
paper. Therefore Backward Elimination feature selection 
succeeded in achieving the expectation of this research. 
The highest accuracy for classifying sentiments in this 
research is 85.97%. It is achieved by using SVM and 
combination of TF-IDF and Backward Elimination.  

Although Backward Elimination feature selection increases 
the process runtime, it has shown better results in 
performance accuracy, precision, recall, and f measure for all 

classifiers used in this paper. Therefore Backward 
Elimination feature selection succeeded in achieving the 
expectation of this research. The results of this research shows 
that feature selection method can be an option to improve the 
performance in sentiment analysis.  

V. CONCLUSION 

 The objective of this research is to optimize sentiment 
analysis performance by using feature selection strategy. 
Product reviews from Tokopedia, Shopee, and Bukalapak 
was used as the dataset, while TF-IDF feature extraction, 
Backward Elimination feature selection, and SVM, Naive 
Bayes, Decision Tree, K-NN, Random Forest classifiers was 
used in analysing the sentiment of the reviews. The best 
accuracy is achieved by using TF-IDF and Backward 
Elimination in SVM with a score of 85.97%, which increases 
by 7.91% after applying feature selection. From the results, 
Backward Elimination succeeded in improving all 
performance including accuracy, precision, recall, and f 
measure for all classifiers used in this research if compared to 
sentiment analysis that did not use any feature selection. The 
concern in using Backward Elimination feature selection is 
longer runtime when dataset gets bigger. Overall, it can be 
concluded that feature selection technique can be used to 
optimize performance of 2 class classification in sentiment 
analysis on e-commerce product reviews. For future works in 
this research, it is highly recommendable to use larger 
datasets and to do comparison with other feature selection 
methods.  
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