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Abstract 
 

Tourism is a place where domestic and foreign tourists visit with many facilities which aim to increase 

the number of visits abroad with E-tourism which can further develop with quality internet data services. 

The opportunity for tourism operators to introduce lesser-known tourism destinations will be greater, 

thereby increasing the number of tourists visiting. This research will create a system to analyze the level 

of accuracy of grouping data on tourist visits using the K-Means method and apply the PCA/Principal 

Component Analysis method in grouping tourist visits using data taken from the Central Statistics 

Agency from 2020-2022 on the BPS North Kalimantan website, website Ministry of Park and Creative 

Economy and National Library website. Therefore, tourist visiting places in North Kalimantan will be 

grouped based on the number of tourist visits into several clusters, namely tourist visiting places that 

are good, quite good and not so good using the k-means method and the PCA/Principal Component 

Analysis method in grouping tourist visits. the result obtained is that. There are 3 clusters with the 

results obtained based on a comparison of tourism clustering of places visited by tourists in North 

Kalimantan using the k-means method with a silhouette value of 0.945952526 which begins with 

reducing the dimensions of the dataset using PCA. 
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1.      INTRODUCTION 

 
1.1      Background of the problem 

 

Visa-free visits since 2015 for tourists from 169 countries continue to attract 

foreign visitors to Indonesia, facilitating easier access. Each foreign tourist spends about 

US $1,200, contributing approximately 11.5% to the Gross Domestic Product (GDP). The 

demand for 3G and 4G technology in MICE, along with creativity in tourism products, 

can thrive with support from the creative economy, enhancing welfare and reducing 

regional disparities. While cultural trade-offs should ideally be independent of market 

forces, market demand must still be considered in cultural production, as culture extends 

beyond just art. This relationship between tourism and the creative economy is expected 

To foster synergy among stakeholders.[1] In December 2022, there were 4,258 foreign 

tourists visiting, a decrease of 2,965 visits compared to the previous month which reached 

1,293 visits.  Cumulatively, the  number of  foreign tourists (tourists) visiting  North 
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Kalimantan in the January – December 2022 period reached 40,047 visits. The large 

number of tourists can act as a contributor to Gross Domestic Product, and also contribute 

to foreign exchange and maintain exchange rate stability. [2] 

Tourism development involves the business environment, governance, natural 

and artificial tourism potential, and supporting infrastructure. The tourism index 

calculation helps local governments recognize competitiveness as a key driver of local 

and national economic growth. Developing tourist destinations can enhance openness and 

encourage more visitors, thereby increasing the occupancy rates of star hotel rooms.[3] 

Additionally, well-managed community-based tourism, coupled with cooperation 

between  central  and  regional governments, has  the  potential to  boost  the  regional 

economy. 

This research will create a system to analyze the level of accuracy of grouping 

data on tourist visits using the K-Means method and apply the PCA/Principal Component 

Analysis method in grouping tourist visits using data taken from the Central Statistics 

Agency from 2020-2022, North Kalimantan BPS website, website Ministry of Park and 

Creative Economy and National Library website. [4], [5] dan [6]. 
 

 
 
 

2.      THEORETICAL REVIEW 
 

2.1  Tourism 
 

Law Number 9 of 1990 concerning tourism explains that everything related to 

tourism, business objects and tourist attractions or uniqueness related to that place or 

region. Various travel activities carried out by a person or group of people from place 

to place which are usually far from where they live are tourism which has the aim of 

working  as  well  as  vacationing. This  visit  is  temporary  or  non-permanent or 

permanent and in time they will return to their original place of residence [7]. There 

are two very important factors, namely how they travel and where they temporarily 

live. There were many activities carried out on the trip. A person's journey to work, 

even though it may be quite far in terms of distance, is certainly not included in the 

tourist category. In other words, tourism activities are activities that make a person 

or group happy by having activities that are different from having a place to have fun 

[8]. The concept of tourism is multidimensional with several definitions of tourism 

used  by  practitioners with  different perspectives according  to  the  goals  to  be 

achieved. The definition of tourism cannot be exactly the same among experts. The 

following are several definitions of tourism [9] and [10] 
 

 
2.2  Traveler 

 

Tourists are a person or group of people who go on a tourist trip to a place, whose 

stay is at least 24 hours in the area or country visited. However, if they live in the 

area or country they visit for less than 24 hours, they are called travelers[11]. 

President of the Republic of Indonesia No. 9/1969 written in chapter 1 article 1, says 

that tourists are everyone who travels from their place of residence to visit one place 

or another and enjoy the journey of their visit. [1]. According to Spillane, tourists are 
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temporary visitors who stay less or more than 24 hours on an island or country they 

visit and their trips can be grouped. [10] : 

a.    Cruises are for recreation, vacation, health, study, religious and sports purposes. 

b.    Trade relations, relatives, friends, conferences and missions. Tourists in general 

are a group of people who visit an area to go on a tourist trip, but do not live in 

the destination area or work to earn wages. 
 

2.3  Data Mining 
 

Data mining can be interpreted as a way of obtaining information from the 

results of mining information which can later be used in a larger database. One 

thing that needs to be paid attention to is the rules for finding high frequency 

patterns between sets of item sets which are usually called Association Rules 

[12], [13] and [14]. 
 

2.4  Clustering 
 

Clustering is one of the techniques or methods in data mining. The clustering 

algorithm is an algorithm for grouping a number of data into certain groups, 

often called clusterers. Clustering is a type of unsupervised learning, which 

means it does not require a learning process or phase and does not use any 

teaching in the groups.. [6], [15] and [16]. 
 

2.5  K-Means 
 

A method of analyzing data or a method in data mining that carries out an 

unsupervised modeling process and a method of grouping data with a partition 

system. [17] and [18]. 
 

The aim of this algorithm is to find the distances between objects and the 

closest centroid, namely by minimizing the objective function J which is 

formulated as a function of U and V as follows: 
 

 
 

2.6  PCA (Principal Component Analysis) 
 

Principal Component Analysis is used to reduce the dimensions of the 

observed data into smaller dimensions without losing significant information 

in describing the entire data. PCA will be used in the last phase of the 

eigenface, to find the most important part of the eigenvector. Before that, we 

will explain the basic concepts used in PCA [19] and [20]. 
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3.      METHODOOLOGY 
 

3.1  Curent System Analysis 
 

The system running in this research aims to identify current problems, to 

produce a system plan that can solve problems that arise in accordance with the 

objectives. The  results  obtained  in  this  research  are  one  of  the  researchers' 

objectives is to develop the use of data which is expected to achieve more precise 

accuracy, making it easier to analyze to increase the accuracy of grouping tourist 

visit data using the K-Means method and applying the PCA/Principal Component 

Analysis method in grouping. tourist visits. 
 

3.2  K-means 
 

The calculation stage using the K-means method is a data processing process 

that is intended to find and obtain information based on the calculation. 
 

The initial centroid of the iteration 
 

After the data goes through the stages of data pre-processing, the data will then 

go through the calculation stage. 
 

 
 

3.3  Silhouette Coefficient 
 

3.4  This Silhouette Coefficient evaluation combines two methods, namely the 

Cohesion method and the Separation method. The Cohesion method here is 

useful  for  measuring the  distance between objects in  a  cluster,  and  the 

separation method is used to measure the distance from the first cluster to the 

next cluster. [13]. There are 3 stages in calculating the Silhouette Coefficient 

method, namely [21] : 

1. Calculate the average for each object I with all objects within one 

cluster scope. So you will get the so-called average value ai . 
2. For each object I, the minimum value of the average distance is 

calculated from one point to another point in a different cluster. So 

you will get a minimum average value which will be called bi . 
After the values from the 2 stages are obtained, the Silhouette Coefficient 

value can be calculated using the equation formula [22]: 
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Information: 

Si          : Silhouette Coefficient 

b            : The average distance of the medoid to objects outside the cluster 

a            : Average distance between media and objects in the cluster 

As for the Silhouette Coefficient value, it will be between -1 and 1. And the 

following is the Silhouette Coefficient according to Kaufman and Rousseeuw: 
 

0.7 < SC <=1 belonging to the Strong Structure Cluster 

0.5 < SC <=0.7 belongs to the Medium Structure Cluster 

0.25 < SC <=0.5 classified into the Weak Structure Cluster 
SC <= 0.25 belonging to the No Structure Cluster 

 

 
4.      RESULTS 

 
a.    K-Means 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
fig 1 Result K-means and Silhouette 

 
 

The analysis reveals three distinct clusters of tourist visits: Cluster 0, 

characterized by a high percentage of visits, indicates popular tourist hotspots; 

Cluster 1 comprises locations with low visit numbers, suggesting potential areas 

for development; while Cluster 2 includes destinations with moderate visitation 

levels. Notably, the evaluation using the Silhouette Coefficient method yielded 

an impressive value of 0.945952526, signifying that the clusters are not only 

well-defined but also exhibit high internal cohesion and separation from one 

another. This strong clustering result underscores the efficacy of the K-Means 

algorithm in segmenting tourist visit data, providing valuable insights for 

stakeholders in tourism management and strategy development. The clarity of 

these clusters can facilitate targeted marketing efforts and resource allocation, 

ultimately enhancing the tourism experience in the region. 
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b.   Principal Component Analysis/PCA 

 

 
 

 
 

Fig 2 result Principal Component Analysis 

 
The analysis reveals that Principal Component Analysis (PCA) effectively 

reduced the dimensionality of the dataset on tourist visits in North Kalimantan, 

generating  three  principal  components  with  eigenvalues  of  -0.5451380, 

0.0100344, and 0.0052627. The first principal component captures a 

significant portion of the variance, while the second and third contribute 

minimally. Importantly, over 90% of the total variance was retained, and the 

classification error accuracy remained below 10%, indicating high precision 

in the results. These findings underscore the efficacy of PCA in simplifying 

complex datasets and enhancing understanding of tourism dynamics in the 

region, thereby informing strategic planning for tourism management. 

32             S. O. Tinting and A. P. W. Wibowo



 

 
 
 
 
 
 

5.   CONCLUSION 
 

Based on the results of the research conducted, the study aims to categorize 

tourist destinations in North Kalimantan into several clusters: good, quite 

good, and less good. This categorization was achieved using the K-Means 

clustering method in conjunction with Principal Component Analysis (PCA) 

to effectively manage the dimensionality of the dataset. The analysis revealed 

three distinct clusters of tourist destinations. Taman Nasional Borneo emerged 

as a key destination, notable for its rich biodiversity, including orangutans and 

various endangered species. This indicates a strong attraction for ecotourism. 

Pulau Derawan was identified as another significant cluster, recognized as a 

prime location for diving and beach activities, featuring stunning coral reefs 

and an abundance of marine life, making it highly appealing for water sports 

enthusiasts. Additionally, Sungai Mahakam provides a unique river tourism 

experience, where visitors can explore traditional villages while enjoying the 

natural scenery, emphasizing cultural tourism.The clustering process yielded 

a silhouette value of 0.945952526, indicating a high level of confidence in the 

distinctiveness of the clusters formed. The initial step of reducing the dataset's 

dimensions using PCA facilitated this analysis by preserving over 90% of the 

variance while minimizing classification error to below 10%. These findings 

highlight the effectiveness of combining K-Means and PCA in analyzing 

tourism data, offering valuable insights for stakeholders in the tourism sector 

to enhance destination marketing and management strategies. 
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