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Abstract 
The development of tourism today has been supported by advances in information 

technology that can make it easier for everyone to get information about tourist 

attractions. Technology plays an essential role in improving the tourism industry sector. 

During the tour, tourists usually share moments by uploading photos or making a status 

on social media related to their experience visiting a tourist site. Malang, which has 

various types of tourism, makes it a tourist destination. However, the number of tours in 

Malang makes tourists confused to choose the trip to be visited. Because of this, we need 

a system that can provide information in the form of popular tourist rankings. In this 

research, a system that can determine the ranking of tourist attractions in Malang Raya 

was made. The data used comes from social media user tweets on Twitter using the 

keyword name of tourist attractions in Malang. The Naive Bayes Classifier method is 

used to help tweet classification, and the Selection Sort method is used to help the ranking 

process of tourist attractions. The final results obtained in the Batu City tourism ranking 

resulted in an accuracy of 86.3%, while in the tourism rating the artificial type of Batu 

City produced an accuracy of 100%. The difference in accuracy occurs because there are 

the same positive values at several tourist attractions, so the Selection Sort method cannot 

work. Because of this, further research is needed for ranking methods that can rank with 

the same positive value to produce a better ranking of tourist attractions. 
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1. Introduction 
Malang Raya is an area in East Java province consisting of Malang City, Malang 

Regency, and Batu City [1]. Malang has various types of tourism, such as historical 

tourism, religious tourism, garden tourism, cultural tourism, and artificial tourism. 

Malang, which has multiple types of tourism, makes Malang have a nickname as a tourist 

city. So that not a few tourists make Malang as a tourist destination. According to LAW 

No. 10 of 2009 on tourism, tourist is an area that has much tourism and supported by a 

variety of services provided by entrepreneurs, people to the government. Nowadays 

tourism has developed with supported progress of information technology, making it 

easier for everyone to find information on tourist attractions that will be visited. 

Travellers are looking for information about photos, videos, and tourist reviews to see the 

latest conditions before travelling. Usually, tourists travel for picnics, fill leisure time, and 

enjoy the beauty of nature. The beauty of life is being served to make tourists interested in 

capturing and sharing to social media. 

Social media users in Indonesia each year have increased. Based on the website social 

media users in Indonesia in 2019, 150 million users consist of 81% of Facebook active 
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users, 80% active users of Instagram social media, and 52% active users of social media 

Twitter. Nowadays, social media is not only a medium of communication but also as a 

media of information. Tourist information from social media can be an assessment of 

current conditions and reviews that can recommend visitors to visit tourist attractions.  

Related research discusses Twitter's sentiments using the Twitter API and extracted 

raw data using natural language toolkit techniques. Views of online tweets evaluated 

based on the word score feature selection. To select the best features of the Chi-Square 

test are used, and Naïve Classifier Bayes is used for training and testing features and also 

evaluates sentimental polarity [2]. Related research is doing to classify tax complaints on 

Twitter automatically by using text mining [3]. 

Information and reviews from travellers are used in the sentiment analysis process that 

specifies positive and negative categories. Research on previous sentiment analysis has 

been conducted, among others, research [4] on tourism sentiment analysis in Malang city 

using the Naive Bayes method and Query Expansion Ranking using feature Selection. 

Related research [5] on the utilization of sentiment analysis for the popularity ranking of 

tourist destinations. Relevant research on the analysis of tourist attractions sentiment 

based on visitor comments using the Naive Bayes Classifier method. Proper research 

about the study of Twitter's opinion on the favourite tourist destination of Yogyakarta 

using the Naive Bayes Classifier method [6]. 

This study will use traveller reviews on social media to rank a tourist attraction. 

Surveys taken from social media Twitter contains tweets of travellers who have visited or 

learned about tourist attractions. Sentiment analysis is used to determine which reviews 

are positive, negative or neutral. The Naive Bayes Classifier method is used in this study 

for the tweet classification process obtained. 

The purpose of this research is to determine the ranking of tourist spots using the Naive 

Bayes Classifier method and the Selection Sort method on tourist attractions in Malang 

Raya. While the limitations of this research problem is a tourist attraction in Malang 

Raya, the social media used is Twitter and tweets are taken only tweets Bahasa Indonesia. 

 

2. Research Methodology 
2.1. Place and Time research 

This research is done by crawling Twitter's social media user tweet data using the API 

(Application Programming Interface) that Twitter has provided. Retrieving this tweet data 

is done with a 1-hour interval in a day. As for the staging process, the tourist attraction is 

done every day during March 2020. 

a) Sentiment analysis 

Sentiment analysis is the process of grouping text and sentences within a 

document to determine the opinions in the document are either positive, neutral, or 

negative. Sentiment analysis can evaluate the sad, happy, or angry expression of a 

person [5]. In a broad field, the sentiment analysis consists of natural language 

processing, linguistic computing, and text analysis aimed at identifying the 

sentiment of the text, the document. Analysis of the task sentiment is used to group 

text in sentences. It aims to determine reports or penalties, including affirmative 

sentences, negative sentences, or neutral sentences [7]. 

 

b) TF-IDF 

Term Frequency is a factor in determining the term weight in a document based 

on the number of occurrences in the document. The number of appearances in the 

word is calculated when the weight is given to a word. The higher the number of 

term occurrences of the document, the higher is also the weight in the document. 

Inverse Document Frequency is a process of breaking down a predominantly term 

that often appears in various documents. The process is required because the time 

often seems to be considered a general term, so it has an insignificant value. Words 
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or phrases that appear in a document are considered as more important words than 

those that often appear in many documents. TF-IDF is a weighted method describing 

vector space model documents. Generally, TF-IDF is used to compare vector queries 

and vector documents using similarities. 

 

c) Preprocessing Text 

Preprocessing text is a process for converting unstructured text into structured 

text. There are five stages of preprocessing text in this study, such as cleansing, case 

folding, recognized removal, stemming, and tokenizing. 

1) Cleaning 

In the cleaning stage, a process is carried out to clean the sound in the 

sentence from the crawl result. The omitted words that include noise are 

hyperlinks, emoji, usernames, hashtags, numbers, and special characters.  

2) Case Folding 

The case folding stage is the process of changing all the letters in the 

sentence to lowercase. For example, the word "tour of Malang" was changed 

to "Tourism of Malang City." 

3) Stopword Removal 

The stages of recognized removal are the process of removing words that are 

considered less critical. Words that include less important are not descriptive 

words, so they can be discarded using the bag-of-words approach. The 

examples of words that are less important are "or," "in, "are," and others. 

Stopword removal using the stoplist algorithm is throwing words based on a 

list of words that can be discarded. The list of words that can be discarded in 

this study comes from the literary library. 

4) Stemming 

The stemming stage is the process of changing the word to a basic word. For 

example, the word "travelling" is changed to the word "go." This stemming 

process is based on a pre-built list of English words. The basic English word 

list comes from the literary library. 

5) Tokenizing 

The tokenizing stage is the process of putting words in a sentence into a  

word unit. This process is done by cutting a sentence into words per word. 

Examples of tokenizing stages can be seen in Figure 1. 

 

 

 

2.2. Naive Bayes Classifier 

Naive Bayes Classifier is a classification algorithm that is widely used for classifying 

documents. Naive Bayes Classifier Biasanaya used for text classification [8]. Naive Bayes 

Classifier is a classifying method based on Bayes' theorem that data is independent and 

not mutually related. Its independent nature makes the Naive Bayes Classifier method 

only require a small amount of training data for the classification process [5] 

Classification using the Naive Bayes Classifier has two stages. The first is the 

classification of data previously known by the category. The second is the classification 

of data, which has an unknown class. This review is considered a document with 
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attributes that contain the words of the first word. The category is expressed as V. 

Classification in Naive.   

       (1)                        

 

Bayes Classifier is done by finding the highest probability category against the P document (V = vj 

| D = di). The so-called VMAP, 

      (2) 

 

Following similarities: 

      (3) 

Description: 

vj   = Category 

ai   = Word in document 

P(ai|vj)  = Probability Ai against Vj categories P(vj) = Probabilitas vj 

 

The values P (vj) and P (ai | vj) are derived from the results of the calculation during 

training, the following similarities: 

          (4) 

        (5) 

Description:: 

|doc j| = number of documents in category j 

|contoh|  = Number of documents in the example 

nk   = frequency of each word occurrence 

n   = total number of words in the vj category 

|vocabulary|  = number of whole words from all categories 

 

Selection sort is an algorithm for sorting data, starting with finding the smallest value, 

which is then placed in the initial position [9]. The Selection Sort method is called the 

maximum method or minimum method. The maximum method is based on the maximum 

data exchange process with elements that are at the very end to ascending, during the first 

element for the descending. The minimum method is based on the minimum data 

exchange process with elements that are at the very end to ascending, during the first 

element for the descending. The process of sorting data by retrieving the largest value of 

the data stack is then replaced with the rightmost data [10]. To process sort data by the 

Selection Sort method is depicted in the following image. 

 

3. Result and Discussion 
The result of tourist spot rating information is implemented web-based application, so 

the public can access it at the address https://skripsi.wahyu.dev. The ranking information 

on the webpage is updated daily. The Web page displays the rating of tourist spots in 

Malang, Batu, and Malang city, as shown in Figure 3, as well as tourist attractions 

rankings based on the category of tour type, as shown in Figure 4. 
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In Figure 3 and Figure 4 indicates when the name of the tourist spot in the Select, it 

will display the description information page, as shown in Figure 5. 

 

 

 

The description page of the attractions shown is the name of the tourist attractions, 

ranking in the city/district, ranking in the category of travel type, number of crawling 

tweets, the positive value of the classification result and a brief description of tourist 

attractions. Data crawl results are done every day in March 2020, then the classification 

process to determine the positive value at the tourist attractions. The following data on the 

tweet classification result in Batu City on March 01, 2020. 
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After the classification process, then the rating process of tourist spots. Here are the 

rating data of Batu City tourist spot and the ranking of tourism category made in Batu on 

March 01 2020. 

 

Ranking Name of tourist attraction Category Tour 

type 

Number 

of tweets 

Positive 

value 

Time Rating 

1 Jawa Timur Park 1 Buatan 64 15,938 01-03-2020 

2 Alun-Alun Kota Batu Buatan 78 15,226 01-03-2020 

3 Predator Fun Park Buatan 43 13,164 01-03-2020 

4 Jawa Timur Park 3 Buatan 57 11,684 01-03-2020 

5 Coban Talun Alam Air Terjun 19 2,581 01-03-2020 

6 Pemandian Air Panas Cangar Alam Tirta 6 2,134 01-03-2020 

7 Eco Green Park Buatan Edukasi 19 2,065 01-03-2020 

8 Batu Secret Zoo Buatan 15 2,032 01-03-2020 

9 Coban Rais Alam Air Terjun 8 1,916 01-03-2020 

10 Kusuma Agro Wisata Alam Ekowisata 6 1,332 01-03-2020 

11 Selecta Buatan 12 1,249 01-03-2020 

12 Batu Night Spectacular Buatan 6 1,166 01-03-2020 

13 Coban Putri Alam Air Terjun 5 1,083 01-03-2020 

14 Balaikota Among Tani Event 3 0,666 01-03-2020 

15 Paralayang Gunung Banyak Alam Petualangan 5 0,583 01-03-2020 

16 Omah Kayu Paralayang Buatan Petualangan 2 0,4 01-03-2020 

17 Kusuma Agro Waterpark Buatan Tirta 2 0,333 01-03-2020 

18 Pemandian Air Panas Songgoriti Alam Tirta 1 0,286 01-03-2020 

19 Apache Camp Buatan Petualangan 3 0,25 01-03-2020 

 

Ranking Name of tourist Number of tweets   Positive value     Time Rating 

1 Jawa Timur Park 1 64 15,938 01-03-2020 

2 Alun-Alun Kota Batu 78 15,226 01-03-2020 

3 Predator Fun Park 43 13,164 01-03-2020 

4 Jawa Timur Park 3 57 11,684 01-03-2020 

5 Batu Secret Zoo 15 2,032 01-03-2020 

6 Selecta 12 1,249 01-03-2020 

7 Batu Night Spectacular 6 1,166 01-03-2020 

8 The Bagong Adventure Museum Tubuh 2 0,333 01-03-2020 

 

Based on the data collected from the results of classification and ranking of tourist 

attractions, can be seen in the rating of 22 tourist attractions. In comparison, the city level 

there are 19 tourist attractions. That happened because there was a positive value of 0.333 

in the same place in the Bagong Adventure Body Museum, Kusuma Agro Waterpark, 

Gunung Sky Park many. When there is a similar value to a different tourist spot, the 

Selection Sort method cannot determine the largest and smallest value. So it is only used 

one of the tourist sites that have the same value, so as not to occur duplicate rankings. 

Out of 22 tourist attractions, there are 19 tourist attractions including the Batu City 

tourist rating so that the accuracy of the obtained is 86.3%. For the category of artificial 

tourism, the classification and ranking of tourist objects are the same, resulting in 100% 

accuracy. The difference in accuracy occurs because there is a positive value of the same 

classification results in several tourist sites. 

 

4. Conclusion 
Conclusions that can be taken are the Naive Bayes Classifier, and Selection Sort 

methods can be used to rank tourist spots in Malang Raya. The ranking result of 

city/district tourism can be different from the category of tourist type because there is the 

same positive value in different tourism places. The suggestions can be done to make the 

results better, namely improved the method to rank in order to determine the rank when 

there is the same value resulting in a more accurate rating, and combining social media 

crawls of Instagram, Facebook and Twitter to get better results. 
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