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Social media Twitter is used as an expression of opinion for 
the global community, especially in Indonesia. Non-Fungible 
Token (NFT) also has public opinion, sentiment from opinion 
can be classified into two classes, negative sentiment and 
positive sentiment. Using the keyword "NFT Indonesia" in API 
from Twitter, search for tweets data obtained 2204 tweets, 
through the manual labeling and pre-processing stages, 1462 
tweets were obtained. After tweets/data has through 
cleansing stage, data are separated into training data and 
test data and then Support Vector Machine method is used to 
form a model that can classify positive or negative sentiment. 
The results of the sentiment analysis are visualized using a 
pie chart. The results obtained from opinion of Indonesian 
netizen regarding that Non-Fungible Token (NFT) have a 
positive trend with a percentage of 95.90% and for negative 
sentiment is 4.10% with an accuracy of success in this 
sentiment analysis is 86%. 
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1. INTRODUCTION  

Growth of digital era now makes the creative industry one of the fields of work that 

provides benefits and opportunities for creative workers. Non-Fungible Token or 

commonly known as NFT is one of  media that can be utilized by creative industry 
players. NFT itself means a token that cannot be exchanged which is issued in the form 

of a crypto token, which could be accessed and traded on blockchain. The difference with 

other crypto assets is that NFT has no exchange rate, the ownership of NFT can only be 

owned by one user (Tengland & Ask, 2022). 

NFT became a trending topic in early 2022, when Ghozali peaked due to uploading 

photos to NFT marketplace with various appearances but in same facial expressions. At 
that time, Twitter netizen was busy discussing NFTs because a tweet from Ghozali that 
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conveyed confusion about his NFT of more than 230 photos could be sold. 

Twitter data could be freely accessed using Twitter API (Dwiarni & Setiyono, 2020). 

Utilization Twitter API, tweets will be processed into data that searched according to 

keywords. NFT is still a topic of discussion regarding its presence in Indonesia which has 

a positive or negative effect, therefore NFT sentiment analysis can be performed using a 
hyperplane which could separate data from two different classes using Support Vector 

Machine  method (Wu & Zhou, 2006). 

Related studies, (Qian et al., 2022) research using PPMCC with 8 emoticon scales 

(Anger, Anticipation, Disgust, Fear, Joy, Sadness, Surprise, and Trust) found Tweets 

majorly contained positive sentiment 72%. (Anreaja et al., 2022) compared the results of 
the accuracy of  Naïve Bayes method with Support Vector Machine, it was found that 

Support Vector Machine had higher accuracy. From a social network perspective, the 

most popular collection of NFTs can be thought of as a single community around NFTs 

(Casale-Brunet et al., 2022). The results of Indonesian public opinion on metaverse 

technology show 66% neutral, 17% negative and 16% positive, results of test using 

Support Vector Machine algorithm show that Support Vector Machine performance 
results are 87% better than using tree algorithm which has a performance of 71% 

(Ahmad & Gata, 2022) and Sentiment Analysis Regarding Non-Fungible Tokens using 

Multinomial Naïve Bayes, obtaining an accuracy of 84% (Lesmana, 2022). 

The initial stages of this research are data acquisition, manual labeling, pre-

processing (Yang, 2013)includes: data cleaning, data split and data weighting 
(Herwijayanti et al., 2018). Followed by process of training the data to form a sentiment 

analysis classification model using Support Vector Machine method, after the model is 

formed, the test data is applied to the model and evaluated, final stage is visualization in 

pie chart. 

 

2. RESEARCH METHODOLOGY 
 

The first stage is data acquisition or data retrieval by accessing Twitter Developer website 

link https://developer.twitter.com/, of course an API key, API secret key, access token 

and access token key from Twitter are needed to connect with the tools used, in this 
research tools used is Python programming language. 

Furthermore, pre-processing is carried out which consists of several steps, including: 

manual labeling, data cleaning, data splitting and data weighting. First step is manual 

labeling, that if a sentence is considered positive, then it is labeled = Positive, and if a 

sentence is considered negative, then it is labeled = Negative. Next step is data cleaning 

to clean tweets data from unnecessary and find potential words that affect sentiment 
analysis process. Stages of this process include case folding, cleansing, removing 

duplicates, stop word removal, word steaming, manual cleaning, and tokenizing. Output 

of this process is clean data. By using clean tweets, next step is split the data into two, 

training data and test data (Vrigazova, 2021). The training data is used to train Support 

Vector Machine algorithm in performing sentiment analysis, and the test data is used to 
test performance of Support Vector Machine method classifies a tweet. 

After data cleaning and data splitting steps have been carried out, followed by word 

weighting, the aim of this step is to calculating the weight of each word in a tweet using 

TF-IDF (Term Frequency – Inverse Document Frequency) method. The purpose of TF-IDF 

is to find the number of words known to TF (Term Frequency) multiplied by number of 

tweets in which a word appears IDF (Inverse Document Frequency) (Herwijayanti et al., 
2018). TF-IDF method is calculating weight by integration between Term Frequency (TF) 
and Inverse Document Frequency (IDF). TF-IDF will produce a value (w) for a word in the 

document at Corpus. The TF-IDF equation is as follows: 
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𝑤𝑖,𝑗 = 𝑇𝐹𝑖,𝑗𝑥𝑙𝑜𝑔 ( 
 

   
 ) 

 

                                                                 (1) 

𝑤𝑖,𝑗 is weights of word i in  jth tweet/document, n is total number of tweets, TF is  number 
of emergence of the word i in tweet j, and IDF is number of tweets j that contain  word of 

i. purpose of TF-IDF method is to make data could be analyzed using a Support Vector 

Machine. 

After the tweets have through the pre-processing stage, the tweets or data are 

processed with training the data using a Support Vector Machine to produce the best 

hyperplane to separate two different classes, Support Vector Machine model formed then 
tested using test data. Figure 1. below is an illustration of Support Vector Machine 

method. 

 

 

Figure 1. Illustration of Support Vector Machine method (Pathak et al., 2021) 

If a case contains data with two classes that are linearly separated, then equation for 

find hyperplane could be written as: 

 

𝑤 . 𝑥 + 𝑏 = 0                   (2) 

 

𝑤 is weight, 𝑥 is input variable, and 𝑏 is bias value. 𝑥 is normal weight of the 

hyperplane and 
 

 
 is distance from hyperplane to point 0. Data that is included in class A 

and has label 1 fulfills this equation: 

 
w . x + b ≥ 1                  (3) 

 

Data that is included in class B and has label -1 fulfills this equation: 

 
w . x + b ≤ -1                         (4) 

 

Furthermore, after tweets through stages of acquisition, pre-processing and process, 

an evaluation is carried out, namely by utilizing the test data tested on the model from 

Support Vector Machine method formed, evaluation measurement of the predictions 

found is value of True Positive (TP), True Negative (TN), False Positive (FP), and False 
Negative (FN) (Luque et al., 2019). After these values are obtained, accuracy, precision, 

recall and F-measure calculations could be performed (Chicco et al., 2021). 

The final stage of this research is visualization of results to display the results of 

sentiment analysis classification using a pie chart (Thanuj Kumar et al., 2021) to 

describe the conclusions of results of positive and negative sentiments. 
 



    ISSN 2685-4236 (Online) 

 

 

 

Jurnal Mantik, Vol.6, No. 3, November 2022: pp 3805-3811 

3808 

3. RESULT AND DISCUSSION 
 

Acquired data consist of 2204 tweets from time span from 11 January 2022 to 31 May 

2022, at pre-processing stage there were only 1462 tweets left which were used in this 

study, data separated by composition of 70% training data and 30% test data, there were 

1023 tweets of training data and 439 tweets of testing data.  

Furthermore, word weighting is carried out, Table 1. below is an example of Training 

Data document and Table 2. is an example of Test Data document. 
 

Tabel 1. Example of Training Data document 

Kalimat Dokumen 

['ghozali', 'hasil', 'kenal', 'nft', 'indonesia'] D1 
['balpil', 'jadi', 'serial', 'animasi', 'indonesia', 'pertama', 'hadir', 'nft', 'keren'] D2 

['platform', 'nft', 'opensea', 'akses', 'gara', 'gara', 'ghozali', 'indonesia'] D3 

 

 
Tabel 2. Con Example of Testing Data document 

Kalimat Dokumen 

['mantap', 'keren', 'keren', 'hasil', 'nft', 'indonesia'] ? 

 
Results of TF-IDF word weighting of training data using equation (1) is describe in 

Table 3. below. 

 
Tabel 3. Word weighting of training data 

Term/word 
W = TF x IDF 

D1 D2 D3 

akses 0 0 0,477 
animasi 0 0,477 0 
balpil 0 0,477 0 
gara 0 0 0,954 

ghozali 0,176 0 0,176 
hadir 0 0,477 0 
hasil 0,477 0 0 
indonesia 0 0 0 

jadi 0 0,477 0 
kenal 0,477 0 0 
keren 0 0,477 0 
nft 0 0 0 

opensea 0 0 0,477 
pertama 0 0,477 0 
platform 0 0 0,477 
serial 0 0,477 0 

 

The last table is result of weight calculating of each word in training data, if the less 
word appears in entire document, so, weight of the word is higher. To calculate weights 

for the test data, steps are same as for training data, but IDF values used are derived 

from IDF values for training data. 

After that, data training is carried out, process is obtaining a classification model 

using training data with Support Vector Machine method, cleaned data and weighted 

data will be calculated to find the best hyperplane that could separate two different 

classes. To find hyperplane (𝑏) is need vector (𝑎) value and vector weight (𝑤). Figure 2. is a 

block diagram of data training process using Support Vector Machine. 
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Figure 2. Data training process Block Diagram 

Based on calculations from training data using kernel formula, results are obtained 
with equations (2), (3), and (4) and then w and b values can be obtained with the 

following calculations: 

 

𝑤          [
     

 
 

]   [
     
     
     

] 

 

From results above could be concluded that: 

 

𝑤  [
     
     

]      𝑏        

 
The b value is hyperplane used to classify positive and negative sentiment classes, 

hyperplane of training data is 0,528. Furthermore, after vector weight values (w) and 
hyperplane (b) from the classification model are obtained, testing is carried out. Figure 3. 

is a block diagram of data testing. 

 

 
Figure 3. Block diagram of data testing. 

 

After calculating kernel functions for 𝑥 
 𝑥 and 𝑦 

 𝑦 , next step is obtaining x and y 

values by adding up matrix values for each row in 𝑥 
 𝑥 and 𝑦 

 𝑦  matrix. 
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The results of test data are 1.535. It could be concluded that test data has y value 
greater than hyperplane (b), this test data belongs to positive class. The test data used in 

testing process using a classification model produces 422 positive tweet predictions and 

17 negative tweet predictions. Table 4. is result of confusion metric obtained. 

 
Table 4. Result of TP, TN, FP, dan FN 

  
Label 

TRUE FALSE 

Prediction 
TRUE (Positif) 361 60 

FALSE (Negatif) 17 1 

 

Table 5. is result of accuracy, precision, recall, F-measure obtained based on 

calculations from values in table 4. 

 

Tabel 5. Result of Accuracy, Precision, Recall and 
F- measure 

  Positif Negatif 

Accuracy 0,86 
Precision 0,86 0,94 

Recall 1,00 0,22 

F-measure 0,92 0,36 

 

The results of classification of tweets obtained from test data show that positive 

sentiment tends to have a greater percentage than percentage of negative sentiment, in 
breakdown of 95.90% for positive sentiment with test data classified as 421 tweets and 

4.10% for negative sentiment and test data classified as 18 tweets. The accuracy in this 

sentiment analysis research is 86%. Visualization is final step of this sentiment 

classification research, served using pie chart as shown in Figure 4 below. 

 

 

Figure 4. Pie Chart of prediction result 

4. CONCLUSION 

 

Based on results of this sentiment analysis research, it could be concluded that 

Indonesian netizen sentiment towards the presence of Non-Fungible Tokens on Twitter 
social media mostly gave a positive response. According to this research, this positive 

result is caused by many public opinions agreeing with benefits of Non-Fungible Token 

presence. 

This sentiment analysis research, of course still has drawbacks, therefore author’s 

suggestion for next development is to acquisition more tweets data for classification, on 

4,10% 

95,90% 

Prediction Result 

Negative Positive
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labeling process users are better able to understand good and correct Indonesian 

vocabulary, then on labeling step could be automatically, in data cleaning need more 

attention and research is carried out with other methods to compare from other methods 

besides Support Vector Machine. 
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