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ABSTRAK 

Nama : Hermawan 
NIM : 41515110157 
Pembimbing TA  : Drs. Achmad Kodar, MT 
Judul 
 

: Klasifikasi Sentimen Menggunakan Support Vector 
Machine Pada Ulasan Aplikasi Mobile Berbahasa 
Indonesia 

 
Saat ini, ulasan aplikasi pada toko penyedia aplikasi mobile menjadi sumber daya 
informasi yang sangat bermanfaat bagi para developer. Namun banyaknya data 
yang tidak terstruktur pada ulasan, developer harus menerjemahkan ulasan 
tersebut agar dapat mengetahui bagian mana yang akan dilakukan perbaikan pada 
aplikasi. Studi penelitian tentang klasifikasi sentimen sudah banyak dilakukan 
dengan sebagian besar penelitian diterapkan pada analisa menggunakan bahasa 
inggris. Penelitian ini bertujuan untuk mengimplementasikan algoritma Support 
Vector Machine pada klasifikasi sentimen ulasan aplikasi berbahasa indonesia 
menggunakan bahasa pemrograman python dan library scikit-learn. Himpunan 
data ulasan diambil secara manual sebanyak 1503 kalimat data dari google play. 
Kemudian dataset dilabeli setiap kalimatnya dengan sentimen positif dan negatif. 
Sebagai hasilnya percobaan dengan klasifikasi SVM dengan fitur TF-IDF dengan 
perbandingan rasio data training 80% dan data testing 20% mencapai akurasi 
0,923. Dari hasil akurasi tersebut data model dilakukan sebuah validasi dengan 
memberikan data kalimat ulasan baru, hasilnya mesin sudah bisa memprediksi 
hasil sentimen yang diharapkan 
 
Kata kunci:  
Klasifikasi teks, Machine learning, Sentimen analisis, Support Vector Machine, 
Ulasan aplikasi 
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Currently, reviews on mobile application stores become very useful information 
resources for developers. However, due to the large amount of unstructured data 
on the reviews, the developer must interpret the review in order to know which 
parts will be improved on the application. Research studies on sentiment 
classification have been conducted with most of which are applied to analysis 
using English. This study aimed to implement the Support Vector Machine 
algorithm in the sentiment classification of reviews in Indonesian language 
applications using a programming language of Python and Scikit-learn Library. 
The collection of review data was taken manually which were 1503 data sentences 
from Google Play. Then the dataset was labelled for its every sentence with 
positive and negative sentiments. As the result, the sentiment classification using 
SVM and TD-IDF features showed the best performance having the accuracy 
result of 0.923, with the ratio of 80% training data and 20% testing data. The 
implementation of model data was done by providing new review sentence data. 
In consequence, the machine is already able to predict the expected sentiment. 
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 Currently, reviews on mobile application stores become very useful 
information resources for developers. However, due to the large amount of 
unstructured data on the reviews, the developer must interpret the review in 
order to know which parts will be improved on the application. Research 
studies on sentiment classification have been conducted with most of which 
are applied to analysis using English. This study aimed to implement the 
Support Vector Machine algorithm in the sentiment classification of reviews 
in Indonesian language applications using a programming language of 
Python and Scikit-learn Library. The collection of review data was taken 
manually which were 1503 data sentences from Google Play. Then the 
dataset was labelled for its every sentence with positive and negative 
sentiments. As the result, the sentiment classification using SVM and TD-
IDF features showed the best performance having the accuracy result of 
0.923, with the ratio of 80% training data and 20% testing data. The 
implementation of model data was done by providing new review sentence 
data. In consequence, the machine is already able to predict the expected 
sentiment. 
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1. INTRODUCTION 
 The number of downloads on mobile applications has increased along with 
the increase in smartphone users. Based on the data released by Appannie [1], the 
number of wordwide downloads in 2018 increased by 35% from 2016 with total 
downloads reaching 194 billion. This is a developer’s challenge to continue to 
compete in showing the best applications. Thus, there will be a variety of new and 
creative applications rising up in the mobile application provider stores. 
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Figure 1. Improvement data by Appannie [1] 

 
 Google Play as one of the mobile application providers, offers a review 
feature for app developers as useful information for developing higher quality 
applications. This feature takes the form of feedback from the user to express their 
opinions and sentiments towards the application downloaded, in the form of 
ratings and text reviews [2]. Although developers can use ratings to assess the 
level of user satisfaction towards the application, they must still interpret the text 
review to find out the advantages and disadvantages of the application. 
 Research studies on sentiment classification on reviews have been widely 
carried out [3-5]. However, most of these studies use English as a dataset. 
Sentiment classification can use one type of artificial intelligence approach called 
machine learning. The role of machine learning is needed for doing fast analysis 
and automation of big data using a computer algorithm in it [6]. The results of the 
classification are expected to be used as a reference in making fast and valid 
decisions on business processes in the future [7,8]. 
 One of the text classification algorithms that can be applied for sentiment 
analysis is Support Vector Machine. The SVM algorithm has been used 
extensively in previous studies. One of which was [9] who classified the 
Indonesian-language complaint text data on the tweets data of the Ministry of 
Maritime Affairs and Fisheries of the Republic of Indonesia (@ kkpgoid). There 
was also a study by [10], classify grain using image processing techniques with 
Support Vector Machine. This algorithm excels in its high level and accuracy for 
modelling in a sentiment classification [11-13]. 
 Depart from several previous studies, this study will use the Support 
Vector Machine Algorithm with Indonesian language text review data taken 
manually from various applications available on Google Play. The review 
classification process will be divided into two classes of sentiment polarity, 
namely positive sentiment and negative sentiment classes. The use of SVM 
algorithm in this study aimed to find out how high the level of accuracy of 
sentiment classification and the use of model data results which can be exerted as 
information in the future development of applications and business processes. 
 
2. RESEARCH METHOD 

The research methodology will be completed in six stages, starting from 
data collection, data labelling, data pre-processing, algorithm classification, 
feature selection, and evaluation, as illustrated in Figure 2 below. 

http://digilib.mercubuana.ac.id/
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Figure 2. Research Method 
 

2.1. Data Collection 
 The initial stage of collecting data review was done manually taken from 
various applications on the Google Play website. Data were collected based on 
satisfaction and dissatisfaction ratings from users. Reviews or comments taken 
were only in Indonesian text with a final data reaching 1503 review sentences. 
The example of a comment sentence taken was as follows. 
 

Table 1. Sample reviews  
No Comment 

1 Aplikasinya sangat membantu dalam kehidupan saya di 
kerjaaan. Terima kasih 

2 UI nya terlalu ribet, orang awam akan bingung pakai 
aplikasi ini. Tolong perbaikannya 

3 
Aplikasi sampah!!!! Banyak iklan koneksi lemot buat 
transfer data. Gak jelas! Pake thatering Bluetooth semua 
koneksi dipakai tapi file tidak terkirim dengan baik!!!!! 

 
2.2. Data labelling 
 In the case of classification, labelling correctly was the most important 
thing in order for the data to be collected or classified according to the class. At 
this stage, the data collected were classified into two classes of sentiments, 
namely positive and negative sentiments. Each review sentence was labelled 
sentiment according to the meaning of the review, satisfaction or dissatisfaction. 
Figure 3 explains the comparison of the percentage of sentiments with the 
acquisition of 752 positive sentences and 751 negative sentences. 
 
 

 
 
 
 
 
 
 
 
 
 
 

Figure 3. Presentage of sentiments 
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2.3. Data pre-processing 
 At this stage, the data labelled with sentiment underwent the data cleaning 
process, which is a pre-processing stage to select data to be more structured. The 
pre-processing stage involved one of the Python libraries that was the literary 
Sastrawi library. The pre-processing stages included: 
a. Clean number 

 Cleaning the sentence data was done by removing all numeric numbers (0 
- 9). The results of this process will only leave characters starting from the 
alphabet with the letter a to the letter z. 

b. Deleting the Punctuation 
 Deleting symbols was done to delete special characters in comments such 
as punctuation (commas (,), periods (.), question marks (?), exclamation 
points (!), and etc.), and other characters ($, %, *, and etc). 

c. Case folding 
 Here, all uppercase letters in a comment were changed to lowercase 
characters. Only alphabets with the letters 'a' to 'z' are accepted. Characters 
other than letters are omitted and are considered delimiter.   

d. Clean One Character 
 In this stage, single characters having no meaning were deleted. One letter 
in question is for example y, g, and so forth, even though the character, say “y” 
character means “ya” and “g” means “gak”. So for the extraction process, the 
data is a word that is not easily declared because it has no clear meaning. 

e. Stopword removal 
 Stopword removal is intended to find out whether a word has entered into 
a stopword or not. This process will remove unimportant words in the dataset 
such as words such as yang, tetapi, atau, ke, di, dengan, and others. 

f. Stemming 
 In this stage, words were changed into root words by eliminating all word 
affixes including word prefixes, word insertions, word suffixes and/or 
eliminating word prefixes and suffixes in derived words. As the example, the 
word “dibantu”, “membantu”, “terbantukan”, will be changed into the root 
word, which is “bantu”. 
 

2.4. Algorithm classification 
 Support Vector Machine is a supervised classification technique that can 
be used in statistics and machine learning [14]. The working principle of the SVM 
method seeks to find the optimal hyperplane of a dataset and maximize the margin 
between the two classes [15]. Optimal meant here is the boundary line which can 
separate 2 groups with the farthest distance between the outermost points in each 
group and the boundary line itself [16]. 
 
2.5.Feature selection 

  At this stage, TF-IDF feature was used as the experiment, whether using 
the feature selection can improve accuracy results or not. TF-IDF method is a 
method for calculating the weight of each of most frequently appearing or used 
words. This method will calculate the value of Term Frequency (TF) and Inverse 
Document Frequency (IDF) on each review word in the dataset. 
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2.6.Evaluation 
 The last stage was evaluating the data accuracy results with a prediction 
percentage and the actual conditions of the classification results using the SVM 
algorithm by applying classification_report, confusion_matrix, and 
accuracy_score. Table 2 below illustrates the concept of confusion matrix: 
 

 
Table 2. Confusion Matrix 

 
Predict 

Negative Positive 

Actual 
Negative TP FP 

Positive TN FN 

 
 
 Based on the concept of confusion matrix, performance calculation 
indicators are TP, FP, TN, and FN. The explanation is presented in table 3 below. 
 

Table 3. Name and definition of confusion matrix 
Name Definition 

TP The number of positive data considered true 

FP The number of positive data considered false 

TN The number of negative data considered true 

FN The number of negative data considered false 

 
3. RESULTS AND DISCUSSION 
 Data cleaning process at the pre-processing stage was completed by using 
Sastrawi library. The time needed to extract data from 1503 sentences to be clean 
was 3 minutes 11 seconds. The top five review sentences resulting from cleaning 
data are illustrated in Figure 4 below as a comparison of word changes. 
 

 
(a)        (b) 

Figure 4. Result of pre-processing 
(a) before,  (b) after 

 
  
 The cleaning data results from the pre-processing stage was used for the 
classification process of sentiment reviews using the SVM classifier in the Scikit-
learn library. The data validation process was completed by separating data 
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automatically using Split Data. The data set was separated into two parts; the first 
was the training data used for the model and the second was the testing data used 
to measure accuracy performance. 
 The experiment of SVM classification was carried out by tuning 
parameters in order to find out how much influence the parameter tuning had on 
the accuracy value. These parameters included the use of feature selection and the 
comparison of ratios between training data and testing data.  The experiment of 
ratio comparison was done five times with a split data comparison scheme from 
the ratio of 50:50 to 90:10. Each ratio will be given two different test scenarios. 
The first scenario used the TF-IDF feature, while the second did not. The results 
of SVM classification from experiments with tuning parameters are shown in 
table 4 below. 
 

Table 4. Experiment result 
Dataset Classifier Training v/s Testing Feature Accuracy 

Ri
vi

ew
 A

pp
lic

at
io

n 

Su
pp

or
t V

ec
to

r M
ac

hi
ne

 90:10 TF-IDF 0.900 
NO 0.894 

80:20 TF-IDF 0.923 
NO 0.893 

70:30 TF-IDF 0.917 
NO 0.880 

60:40 TF-IDF 0.905 
NO 0.872 

50:50 TF-IDF 0.902 
NO 0.871 

 
 
 Table 4 explains the experiment results of the SVM classification with 
tuning parameter. The final results proved that the greatest accuracy was found in 
the 90% ratio of training data under the scenario of without TF-IDF feature. The 
more increasing the number of training data, the higher the accuracy value. This is 
because when more training data is owned, the machine will have more 
knowledge as learning. The second scenario using the TF-IDF feature made a 
difference, in which the best accuracy was owned by 80% ratio with the accuracy 
value of 0.923. Table 5 will explain the evaluation of the best accuracy data from 
that ratio with detailed accuracy using the confusion matrix, classification report, 
and accuracy score. 
 

Table 5. confusion matrix, classification report, and accuracy score 
 

N = 1503 Predicted Class precision recall f1-
score Negative Positive 

Actual 
Class 

Negative 140 15 0.90 0.95 0.92 
Positive 8 138 0.95 0.90 0.92 

Accuracy           0.92 

 
 Based on experiments, the information that can be obtained from table 5 is 
the number of accuracy score achieved was 0.923. In this model, prediction of 
new review data can be already implemented to predict sentiment. The factor 
affecting the accuracy results was the consistency of sentiment labelling in each 
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review sentence. The number of prediction errors is explained in the confusion 
matrix table above, with the following information: 
 

 140 is TRUE predictive value from negative value  
 8 is FALSE predictive value from positive value 
 15 is FALSE predictive value from negative value  
 138 is TRUE predictive value from positive value 

 
4. CONCLUSION 
 Based on the research results that has been conducted to determine the 
sentiments of the review of mobile applications in Indonesian language using the 
SVM classifier in the sklearn library, some conclusions can be drawn as follows: 

 The addition of TF-IDF feature on SVM Classifier with various training 
data and testing data ratios can affect the accuracy results. The accuracy 
will be higher than without using TF-IDF. 

 The best ratio with the highest accuracy score was found in the 
comparison between 80% training data and 20% testing data. The results 
reached an accuracy of 0.923 with precision and recall values respectively 
0.90 and 0.95 for the negative sentiment dataset and 0.95 and 0.90 for the 
positive sentiment dataset. 

 With these accuracy results, the results of the data model can already 
predict the sentiment of a new review data. 
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KERTAS KERJA 

Ringkasan 
 
Saat ini, ulasan aplikasi pada toko penyedia aplikasi mobile menjadi sumber daya 

informasi yang sangat bermanfaat bagi para developer. Namun banyaknya data 

yang tidak terstruktur pada ulasan, developer harus menerjemahkan ulasan 

tersebut agar dapat mengetahui bagian mana yang akan dilakukan perbaikan pada 

aplikasi. Studi penelitian tentang klasifikasi sentimen sudah banyak dilakukan 

dengan sebagian besar penelitian diterapkan pada analisa menggunakan bahasa 

inggris. Penelitian ini bertujuan untuk mengimplementasikan algoritma Support 

Vector Machine pada klasifikasi sentimen ulasan aplikasi berbahasa indonesia 

menggunakan bahasa pemrograman python dan library scikit-learn. Himpunan 

data ulasan diambil secara manual sebanyak 1503 kalimat data dari google play. 

Kemudian dataset dilabeli setiap kalimatnya dengan sentimen positif dan negatif. 

Sebagai hasilnya percobaan dengan klasifikasi SVM dengan fitur TF-IDF dengan 

perbandingan rasio data training 80% dan data testing 20% mencapai akurasi 

0,923. Dari hasil akurasi tersebut data model dilakukan sebuah validasi dengan 

memberikan data kalimat ulasan baru, hasilnya mesin sudah bisa memprediksi 

hasil sentimen yang diharapkan. 
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