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Keywords Abstract. Sentiment analysis is the interpretation and classification of user emotions 

(positive, negative, neutral) about a subject in text data using text analysis. Multilingual 

sentiment analysis is the process of assessing sentiment in more than one language. The 

tricky thing about being multilingual is that the emotions and behavior of our consumers 

are heavily influenced by culture and language. Therefore, for organizations with an 

international customer or user base, sentiment analysis is highly recommended to 

perform analysis not only in one language but in many languages. This is because the 

accuracy of the assessment will be better if it is done in more than one language. There 

are several methods that can be used to perform sentiment analysis, one of which is 

machine learning. Machine Learning is used as a tool to produce robots that are able to 

classify types of sentiment in textual data. This research was conducted to produce a 

machine learning model that can be used to measure the level of popularity of research 

objects based on comments written in two languages, namely Indonesian and English. 

The research was conducted based on comments on Twitter about the Lake Toba tourist 

attraction. Based on the results of testing the Naïve Bayes model on data testing, it shows 

that sentiment with positive predictions is 1,474 records or 54.03% and sentiment with 

negative predictions is 1,254 or 45.96%, with an accuracy rate of the method used at 

97.1%. 
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1. INTRODUCTION  

Sentiment analysis is the interpretation and classification of users' emotions (positive, negative, 

neutral) about a subject in text data using text analysis [1]. With the help of sentiment analysis, 

unstructured information can be converted into more structured data which can then be used to 

explain people's opinions regarding products, brands, services, politics, or other topics. Companies, 

governments, and other fields then use this data to carry out marketing analysis, product feedback, 

and community services [2]. 

Multilingual sentiment analysis is the process of assessing sentiment in more than one 

language. The tricky thing about being multilingual is that the emotions and behavior of our 

consumers are heavily influenced by culture and language. Therefore, for organizations with an 

international customer or user base, sentiment analysis is highly recommended to perform analysis not 

only in one language but in many languages. This is because the accuracy of the assessment will be 

better if it is done in more than one language [3]. 

There are several methods that can be used to perform sentiment analysis, one of which is 

machine learning. Machine Learning is used as a tool to produce robots that are able to classify types 

of sentiment in textual data [4]. Machine learning is a branch of artificial intelligence that has the 

ability to access existing data on its own command. Machine learning is able to study existing data 

and perform certain tasks and is able to learn given algorithms and statistical models. 

The tourism industry is a business providing services for tourism traffic with the aim of seeking 

profits in the fields of accommodation, culture, restaurants, recreation and entertainment, travel, tour 

guides, souvenirs, and currency trading [5]. Lake Toba is one of the main tourist attractions in North 

Sumatra Province, which is located in Samosir Regency. The largest volcanic lake in Southeast Asia 

has beautiful natural views. Lake Toba is also one of the geological tourism areas that has been 

recognized by UNESCO and is now one of the five Super Priority Destinations (DSP) launched by the 

government [6]. 
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Based on this description, this research was conducted to produce a machine learning model 

that can be used to measure the level of popularity of research objects based on comments written in 

two languages, namely Indonesian and English. The research was conducted based on comments on 

Twitter about the Lake Toba tourist attraction. 

 

2. METHOD  

2.1. Sentiment Analysis 

Sentiment analysis is the interpretation and classification of users' emotions (positive, negative, 

neutral) about a subject in text data using text analysis [7]. With the help of sentiment analysis, 

unstructured information can be converted into more structured data which can then be used to 

explain people's opinions regarding products, brands, services, politics, or other topics. Companies, 

governments and other fields then use this data to carry out marketing analysis, product feedback and 

community services [8]. 

Sentiment analysis, often also referred to as opinion mining, is a field that analyzes people's 

opinions, sentiments, evaluations, assessments, attitudes and emotions towards entities such as 

products, services, organizations, individuals, issues, events, topics and their attributes [9]. There are 

many terms that are often mentioned even though in principle there are several differences in them, 

such as sentiment analysis, opinion mining, opinion extraction, subjectivity analysis, emotion analysis 

and so on. But all of these terms are basically in the field of sentiment analysis or opinion mining. 

Currently there is a lot of information in text form on the internet in the format of forums, 

blogs, social media, and sites containing reviews. The text information is divided into 2 groups, 

namely facts and opinions. Facts are objective information about an object or situation, while opinion 

is subjective information that can be in the form of feelings, appreciation or assessment of an object. 

The positive or negative value of an opinion can be used to measure the size of the opinion giver's 

support for a problem topic [10]. 

By utilizing data found on the internet, companies, governments and other fields then use it to 

produce marketing analysis, product reviews, product feedback and community services. Subjective 

language processing which is manifested as sentiments, beliefs and judgments is a developing field in 

natural language processing [11]. This development cannot be separated from the increasing 

significance of informal information sources, such as blogs and twitter, user review sites and the rapid 

growth of online social networks. To produce the required analysis, sentiment analysis defines several 

elements of a text, including objects, attributes, opinion givers, opinion orientation, and strength of 

opinion [12]. 

2.2. TF-IDF 

TF-IDF (Term Frequency-Inverse Document Frequency) weighting is a process for 

transforming data from textual data into numeric data for each word or feature to be weighted. TF-

IDF is a statistical measure used to evaluate how important a word is in a document [13]. TF is the 

frequency of occurrence of a word in each given document indicating how important that word is in 

each of those documents. DF is the frequency of documents that contain the word indicating how 

common the word is. IDF is the inverse of the DF value. The result of word weighting using TF-IDF 

is the multiplication result of TF multiplied by IDF. The word weight is greater if it appears 

frequently in a document and is smaller if it appears in many documents [14]. 
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Figure 1. Illustration of the TF-IDF Algorithm [15] 

 

2.3. Naive Bayes 

Naïve Bayes is a simple probability classification method that applies Bayes' theorem with a 

high degree of independence. The use of the Naive Bayes method in this study is based on the large 

number of datasets used, so it requires a method that has fast performance in classification and high 

accuracy [16]. Naive Bayes is one of the algorithms used for text classification and is a machine 

learning method that uses probability and statistical calculations proposed by Thomas Bayes. The 

algorithm is used to predict future probabilities based on past experience. The advantage of using 

naive Bayes is that this method only requires a small amount of training data to determine the 

parameter estimates needed in the classification process [17]. 

The naive Bayes method takes two stages in the text classification process, namely the training 

stage and the testing stage. The training process is used for sentiment analysis models which aim to 

guide classification with testing data or different data. The comparison calculation between the terms 

in the testing data and each existing class can be made using equation 1 [18]. 

 …...(1) 

Where,  

C   = class category tested 

d   = documents 

wi   = the i word 

w(i, c)  = number of words wi in C 

Count(c)  = words in class C 

|V|   = number of words 

 

3. RESULTS AND DISCUSSION 

3.1. Data Collecting 

The data source used in this research is crawled text data from Twitter social media using the 

Twitter search attribute for those who have connected the Twitter API to get an 'Access Token', Select 

Attributes to select data that is crawled, only comment text, text that is already crawled it is named the 

name 'LakeToba.csv crawl data'. Data collection was conducted in English and Indonesian. The 

implementation of the data collection process model is presented in Figure 2. 
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Figure 2. Data Crawling 

3.2. Data Translation 

 The data translation process is a process for translating the data obtained into English. The 

data translation process is carried out using Google Translate. The translation process is carried out to 

map data based on polarity in English. The results of the data translation are shown in Figure 3 and 

Figure 4. 

 
Figure 3. Data Translation 

 

 
Figure 4. Data Visualitation 

3.3. Model Desain 

Sentiment analysis in this study was carried out using the Naïve Baye method. The naive Bayes 

method takes two stages in the text classification process, namely the training stage and the testing 

stage. The training process is used for sentiment analysis models which aim to guide classification 

with testing data or different data. If given sample data as in Table 1. 

Table 1. Data Sampel 

No Sentiment Text Data Categories 

1 Positive the most fun traveling of this year Training 

2 Negative entirely predictable and no good Training 

3 ? predictable with no fun Testing 
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In Table 1, it is known that there are 2 training data with 2 classes, namely "Positive", 

"Negative. The following is the probability calculation for the "Positive" class. Probability is 

symbolized as p. Calculating the prior probability of the positive and negative classes. 

 

p(Positif)   = ½  = 0,5 

p(Negatif)   = ½  = 0,5 

 

Based on the results of data pre-processing, words that do not appear in the training dataset are 

discarded, such as the word "with". Based on the training data, there are 3 words left that are predicted 

in the testing data, namely "predictable "no" and "fun". Based on these 3 words, the results of the 

Naïve Bayes calculation are as follows : 

 

 

 

 

 

 
 

The process of calculating the posterior probability using the equation from the Naïve Bayes 

formula is as follows : 

 

 
 

Based on the Naïve Bayes calculation process, it is concluded that the training data is in the 

negative class. Below are presented the results of modeling data that is labeled positive and negative 

using the Naïve Bayes algorithm in Figure 5. 

 

 
Figure 5. Naïve Bayes Model Design 

Based on the results of pre-processing data processing, after sorting based on the highest 

occurrence of data from each document, we obtained the words with the highest occurrence of 2 

words as in Figure 6. 
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Figure 6. List of Highest Occurring Words 

Based on the results of testing the Naïve Bayes model on testing data of 2,859 records, it shows 

that sentiment with positive predictions was 1,474 records and sentiment with negative predictions 

was 1,254, and there were 131 records that had no predictions. Sentiment prediction results are 

presented in Figure 7 and Figure 8. 

 
Figure 7. Naïve Bayes Sentiment Analysis Prediction Results 

 

 
Figure 8. Graph of Comparison of Positive Sentiment and Negative Sentiment 

The accuracy of the sentiment analysis model built in this study was measured using cross 

validation, and resulted in an accuracy rate of 97.1%. The true positive prediction rate is 96.39% and 

the true negative accuracy rate is 100%. The results of the model accuracy process are presented in 

Figure 9 and Figure 10. 

 
Figure 9. Accuracy of the Naïve Bayes Model 
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Figure 10. Confusion Matrix Accuracy Level 

4. CONCLUSION  
Based on the results of testing the Naïve Bayes model on data testing, it shows that sentiment 

with positive predictions is 1,474 records or 54.03% and sentiment with negative predictions is 1,254 

or 45.96%. Thus, in general, based on the results of the sentiment analysis, Lake Toba tourism is 

positive with an accuracy rate of 97.1%. 
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