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Abstract—Online reviews are very important for any 
business that wants to control its online reputation. This 
allows businesses to have active and positive participation 
from consumers. As an information and communication 
company in Indonesia PT Telekomunikasi Indonesia Tbk 
commonly called Telkom require a customer’s perspective 
or review to maintain the relevance of their digital products 
on the market. One method often used to analyze online 
reviews is sentiment analysis. Sentiment Analysis is used to 
gain an understanding of the opinions, attitudes, and 
emotions expressed in the mention of online by determining 
the emotional tone behind a series of words. 

This research tries to compare classifications in 
sentiment analysis of Telkom’s product from consumer 
reviews written in the form of tweets on Twitter. Each tweet 
about Telkom digital products such as Indihome, UseeTV, 
and Wifi.id will be collected as data. The use of classification 
types will be compared to help with the accuracy of 
sentiment analysis based on three types of methods 
TextBlob, Naïve Bayes & K-NN (K-Nearest Neighbor). 

The best result of this research is the K-NN algorithm 
with an accuracy score of 75% followed by Naïve Bayes 
69.44% and the last is TextBolb with 54.67%. 
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I.  INTRODUCTION 

Intense competition in digital products in Indonesia requires 
every company that involved to keep improving its products. 
One way to improve the product by knowing reviews from 
consumers through social media. In this era, Twitter is one of the 
most frequently used microblogging and social networking 
service in expressing people’s opinions. 

Consumer satisfaction is important for both customers and 
businesses [1]. Customer satisfaction is used to measure the 
value of a brand to a product, service, or experience [2]. If 

Telkom provides their customers with an astonishing customer 
service, they will stand out from the digital business competition 
in Indonesia. One method often used to analyze customer 
satisfaction is sentiment analysis [3]. Sentiment analysis is 
widely used because of its ability to gain rich insight into the 
details and the reason for otherwise opaque market trends. 

Customer reviews written on the social media are type 
unstructured data, so they need appropriate techniques to be able 
to analyze them [4]. In this research, we choose TextBlob, Naïve 
Bayes & K-NN as classification methods because of ease the 
algorithm dan its implementation for sentiment analysis. Each 
tweet data will go through pre-processing such as punctuation 
removal, trimming, and stopword removal [5], [6] then 
classifying using TextBlob, Naïve Bayes & K-NN. The output 
of sentiment analysis in this research will be categories into two 
different emotions Positive or Negative [7].  

This research showed how sentiment analysis of customer 
opinion determines customer satisfaction index and compares 
which classification the best used as a basis for corporate 
decision making for their products.  

II. LITERATURE REVIEW 

Sentiment analysis is a type of data mining that deals with 
people’s opinions through Natural Language Processing, 
computational linguistics, and text analysis [8]. In recent years, 
sentiment analysis is a great tool in social media to select up an 
outline of widespread public opinion at a precise subject. A lot 
of research has been done in the field of sentiment from hotel 
review [9] to movie review [10] which aims to extract opinions 
about topics, trends, etc. 

Bayhaqy et al [11] used Decision Tree, K-Nearest Neighbor, 
and Naïve Bayes to classified tweets about E-Commerce. In 
their research K-NN algorithm gave the best result with data 
accuracy of around 88.50% compared to Decision Tree with 
77% and Naïve Bayes approach with 64%. 

Raut et al [12] classified sentiment from tweets using 
Optimized Feature Set to compare it with KNN and SVM. Their 



experiment using 113 tweets dataset. The optimized feature gave 
the highest accuracy of about 82.00%. 

Laksono et all [13] extracted customer reviews on 
TripAdvisor using Naïve Bayes and TextBlob to determine the 
sentiment of each comment. The result of the experiment shown 
Naïve Bayes have better data accuracy with 72.06% while 
TextBlob only obtained an accuracy of 69.12%. 

Fikri et al [14] used SVM and SentiWordnet to classified on 
Google Playstore and Apple Appstore written in the Indonesian. 
Their experiment showed that the SVM algorithm achieves 
accuracies of 89% compared to SentiWordnet with only 56%. 

Naïve Bayes is commonly used to calculate probability and 
statistical knowledge-based on Bayes theory [11], [15]. 
Meanwhile, K-NN knowns as an algorithm that calculates the 
distance between data testing to the nearest training data to 
classify each data test [16], [17]. 

The level of accuracy in this study will be determined by the 
classification method. As a comparison Texblob, Naïve Bayes, 
and K-NN are used to check the level of performance 
classification data. Variable such as True Positive, True 
Negative, False Positive, and False Negative as an element of 
confusion is the key to the succession of each method. 

III. PROPOSED METHOD 

This research uses comments on twitter with the object is 
Telkom products such as  Indihome, UseeTV, and Wifi.id as 
data sources. The data is processed by python programming 
language using Textblob, Naïve Bayes & K-NN Classification. 
Several steps need to be done to get the best results in analyzing 
sentiments. The steps consist of collecting, preprocessing, and 
classification sentiment analysis. 

 

A. Collecting Data 

In this study, the data used for sentiment analysis was 
obtained from Twitter. User tweets will be collected in real-time 
based on product keywords with the help of python library called 
tweepy.  

Python Installation : 

$ pip install tweepy 

B. Labeling Data 

After collecting the dataset, the next stage is giving labeling. 
The dataset will be divide into two classes and two parts. The 
classes determine the type of positive or negative sentiment. The 
parts of the dataset will be split into data testing and training. 
Training data is to adjust the parameters model and reduce the 
bias of predictions, while test data is to provide an unbiased 
evaluation of a final model. In this experiment we split the 
dataset into 100 data tests and 900 data training. 

TABLE I . LABELING TABLE  

Product Tweet Sentiment
Indihome & 

UseeTV
@indihome Untung ada UseeTV jadi 
enggak boring Positive 

Wifi.id 
Replying to @MahasiswaUMS Nevada 
kost. Wifi nya Wifi id telkom kenceng 
pol. 

Positive 

Indihome @Indihome knpsi tiap malem bikin emosi Negative

Indihome 
@IndiHome gmna ini oi udh sebulan 
ngelag trus maen game.. parah sekali 
indihome.. 

Negative 

 

C. Pre-Processing 

Pre-processing is a stage where the data is prepared ready to 
be analyzed. The stages include punctuation removal, trimming, 
and stopword removal.  

TABLE II . PRE-PROCESSING PROCESS  

Pre-Processing Information 

Punctuation Removal 

Process to removes all garbage 
item such as apostrophes, 
brackets, colons, commas, dashes, 
etc 

Trimming 
string manipulation to remove 
whitespace between words. 
 

Stopword Removal Removing a set of commonly used 
words in any language. 

Translation EN to ID 
(for TextBlob) 

Translate each word from English 
to Indonesian language 

 

D. Classification 

After the pre-processing process, the next stage of sentiment 
analysis is classification. This step is one of the keys to the 
accuracy of sentiment based on implement the use of training 
data to the algorithm. 

 

 
 
 

Fig.  1 Sentiment Analysis Process 



• TextBlob 

TextBlob is one of many python library for processing in 
the Natural Language Processing. Textblob can be used 
to perform a variety of NLP tasks ranging from parts of 
speech to sentiment analysis, and language translation to 
text classification [18]. 

Python Installation : 

$ pip install -U textblob 

$ python -m textblob.download_corpora 

TextBlob can calculate sentiment based on the polarity 
and subjectivity. It can determine whether it is a positive 
text or negative, if the polarity is > 0 it is considered as 
positive while < 0 is considered as negative. 

A big advantage using TextBlob its provided a very easy 
interface and offers a lot of features like phase extraction, 
pos-tagging, sentiment analysis, etc. 

One disadvantage of using this method is the absence of 
features such as dependency parsing, word vectors, etc. 

 
• Naïve Bayes 

Thomas Bayes formulated his famous probability 
theorem in the 18th century called Bayes theorem. Bayes 
theorem based on prior knowledge of conditions that 
might be associated with the event to describes the 
probability of an event. This type of classifier assumes 
that the presence of a particular feature of a class is 
unrelated to the presence of any other feature [19]. An 
explanation of how Naïve Bayes classifier works can be 
seen in the formula (1). 
 

(ܤ|ܣ)ܲ  = (ܤ)ܲ(ܣ)ܲ(ܣ|ܤ)ܲ	  (1) 

 
where :  
P(A|B)  = the posterior probability 
P(B|A)  = the likehood probability 
P(A)  = the prior probability 
P(B)  = evidence 
 
Advantage of Naïve Bayes as classifier: 
- Requires a small amount of training data to estimate 

test data. 
- Perform better when the assumption of independent 

predictors holds true. 
 

• K-NN (K-Nearest Neighbors) 
K-NN is a classification algorithm for a collection of 
data based on the prior classification of data learning. K-
NN is stated mathematically as the following 
relationship (2). This method will compare the data test 
with the distance between data testing to the closest 
pattern space from the training data [5].  
 

,ݔ)݀  (ݕ = (෍|ݔ௜ − ௜|௣௡ݕ
௜ୀଵ )ଵ௣ (2) 

 
where :  
p = 1, Manhattan Distance 
p = 2, Euclidian Distance 
p = ∞ , Cybychev Distance ݔ௜  = datapoint from datashet ݕ௜= new data point (to be predicted) 
 

Advantage of K-NN as classifier: 
- No training period, K-NN stores the training dataset and 

only learn when need to make real-time prediction. 
- New data can be added seamlessly because the K-NN 

algorithm requires no training before making 
predictions. 

 

E. Evaluation 

The efficiency of sentiment analysis submission is calculated 
through different classification experiments in form of tweet 
data. Parameters like accuracy, precision, and recall will be 
performed to determine which classification the best for this 
study [20]. 

Where Naïve Bayes and K-NN classified as supervised 
machine learning we can calculate results with those three 
parameters based on training data. While Textblob classified as 
Natural Language Processing can work without training data. 

In the field of machine learning, a confusion matrix is used 
to describe the performance of a classification model. Confusion 
matrix classified data into four variable such as True Positive, 
True Negative, False Positive and False Negative, the number of 
correct and incorrect predictions are summarized with count 
values and broken down by each class. 

TABLE III . CONFUSION MATRIX 

 
Predicted 

Positive 
Review 

Negative 
Review 

Actual 
Positive Review ܶܲ௔ ܰܨ௕ 

Negative Review ܲܨ௖ ܶܰௗ 

 
a. TP (True Positive) : Result of positive data that is predicted to be correct 

b. FN (False Negative) : Result of positive data but predicted as negative data  

c. FP (False Positive) : Result of negative data but predicted as positive data 

d. TN (True Negative) : Result of negative data that is predicted to be correct 

 
• Accuracy   

The accuracy of measurement in statistics is how close a 
result comes to the true value. To calculate the accuracy 
value can use the equation : 
 

ܣ  = (ܶܲ + ܶܰ)(ܶܲ + ܲܨ + ܶܰ + (ܰܨ  (3) %100ݔ

 



 
• Precision 

Precision is the portion closeness of a set of answers to 
others presented by the experimenter. In mathematical 
calculations, precision can be formulated from the 
quotient of True Positive (TP) and total of True Positive 
and False Positive (FP). 

 

 ܲ =	 ܶܲ(ܶܲ + (ܲܨ  (4) %100ݔ

 
• Recall 

While recall or sensitivity is defined as true predicted 
data to all existing data that are positive (including False 
Negative). The recall formula is : 

 

 ܴ = 	 ܶܲ(ܶܲ + (ܰܨ  (5) %100ݔ

 

IV. RESULT 

This section describes our experimental result and analyzes 
the performance of each classification method. 

 In this study, we use 900 tweets as a training dataset. The 
Textblob method which uses natural language processing 
measures all of the training dataset into a confusion matrix. 
While Naïve Bayes and K-NN classify as Machine learning 
divide into 80:20 for training and data test to confusion matrix. 

 TABLE IV . CONFUSION MATRIX FOR TEXTBLOB 

TABLE V . CONFUSION MATRIX FOR NAIVE BAYES 

TABLE VI . CONFUSION MATRIX FOR K-NN 

 
With the help of confusion matrices, parameter accuracy, 

precision and recall can be calculated using formulas (3),(4),(5). 

 
 
 

 
 

 
Fig.  2 Accuracy comparison of each method 

 
Shown from figure 2 TextBlob is the less accurate 

classification from others. The basis of TextBlob which 
calculates parts per word in the English language have difficulty 
interpreting slag variations in Indonesian tweets. While Naïve 
Bayes and K-NN methods that have a machine learning basis 
can compare each data test (tweets) with training data provided 
in the Indonesian language. 

K-NN method performs better with accuracy 75% because 
of its ability to find similarity between observations and also its 
inherent nature to optimize locally. 

 
Fig.  3 Precision comparison of each method 
 

Figure 3 shows that TextBlob has better precision rather than 
other methods, this happens because of NLP basis forces the 
TextBlob to calculate the entire dataset as a data test. While the 
result of precision from machine learning-based shows K-NN 
performs better than Naïve Bayes with 87.50% compared to 
64.29%. K-NN classifier has more confidence in the portion 
closeness to the real answer. 
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Actual 
Class Positive Negative

Positive 64 404 
Negative 4 428 

  Predicted

Actual 
Class Positive Negative

Positive 49 38 
Negative 7 86 
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Class Positive Negative
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Negative 40 53 
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Fig.  4 Recall comparison of each method 
 

Figure 4 shows that TextBlob has inversely proportional to 
precision in figure 3. The NLP causes TextBlob to calculate the 
entire dataset as a data test, which makes the lowest recall 
compare to other methods. Recall of machine learning-based 
shows that Naïve Bayes is superior to K-NN, its defined Naïve 
Bayes calculate better true predicted data to all existing data that 
mark as true positive. 

Overall it can be seen that the comparative value of each 
category of tweet respect to each classification method. The 
accuracy of TextBlob, Naïve Bayes, and K-NN by 54.67%, 
69.44%, and 75%. Precision of TextBlob, Naïve Bayes and K-
NN by 94.12%, 64.29%, and 87.50%. While recall result of 
TextBlob, Naïve Bayes and K-NN by 13.68%, 82.76%, and 
56.32%. From the result shown K-NN has better classification 
with higher accuracy than other methods. 

The next scenario is to evaluate Telkom product using K-NN 
which performing better as classification than other methods. 
Indihome, UseeTV and Wifi.id are used as keywords to crawling 
100 data tweets for each product from Twitter.  

 

  

 

 
Figures 5,6 & 7 shown sentiment charts about Telkom 

products using K-NN as a classifier. The result of the Indihome 
product has 78.40% negative sentiment following with 21.60% 
positive sentiment. UseeTV also dominated by negative 
sentiment with 89.50% and 10.50% for positive sentiment. The 
last product is Wifi.id, it has 88.80% negative sentiment and 
11.20% for positive sentiment. 

V. CONCLUSION 

In this study, we create a sentiment classifier from twitter on 
various customer opinions about Telkom products. Three 
different types of classifiers TextBlob, Naïve Bayes, and K-NN 
have been processed to get the best result since consumer 
satisfaction is important for both customers and businesses.  

From the experiment, shown that K-NN classification has 
the better accuracy than others. The result show the accuracy of 
the TextBlob, Naïve Bayes and K-NN amounted to 54.67%, 
69.44%, and 75%. The Textblob method performs worse than 
Naïve Bayes and K-NN in the recall process due to a non-
supervised type classifier compared to a machine learning-based 
classifier by 13.68%, 82.76%, and 56.32%. However in the 
recall process give advantage for Textblob force it to calculate 
the entire dataset as a data test give the precision result of 
TextBlob, Naïve Bayes, and K-NN by 94.12%, 64.29%, and 
87.50%. As we compare each classifier K-NN method gives 
more accurate prediction, so we can conclude that K-NN is 
performing better than Naïve Bayes and Textblob. K-NN 
method performs better because of its ability to find similarity 
between observations and its inherent nature to optimize locally. 

The experiment hypothesis showed negative sentiment 
dominates the customer opinion through twitter to Telkom 
product. The result showed negative sentiment for Indihome, 
UseeTV, and Wifi.id using K-NN as classifier are 78.40%, 
89.50%, and 88.80%. Based on customer tweet data, negative 
sentiment arises from complaints about poor product 
performance and a lack of product features. 

From the experiment suggested that Telkom need to focus 
on daily customer feedback to increase customer loyalty to their 
products. It’s important for Telkom to Improving and keeping a 
positive attitude toward critics about their product to gain back 
customer trust. 

Further improvement can be done by using a larger and more 
complex train or review dataset to increase the value of accuracy 

Fig.  7 Wifi.id Sentiment Analysis using K-NN Classifier 

Fig.  6 UseeTV Sentiment Analysis using K-NN Classifier 

Fig.  5 Indihome Sentiment Analysis using K-NN Classifier 
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in sentiment analysis. Future studies also can include each aspect 
of the product to improve the sentiment hypothesis. 
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