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Abstract: Bali is one of the hearts of tourism in Indonesia. The existence of the Covid-19 

pandemic has made this tourist paradise also affected the wheels of the economy. Based on this, this 

study aims to determine the density clustering of one of the economic supporters in Bali, namely 

hospitality. The study began with the quadrant method and Ripley's K-Function to measure the 

distribution pattern of hospitality. From the results of the two methods, the distribution pattern 

of hotels in Bali is more towards clusters than random or regular distribution. If the point 

distribution pattern is more towards the cluster, it is continued with the Density-Based Spatial 

Clustering of Application Noise (DBSCAN) algorithm to form spatial clustering. In the DBSCAN 

algorithm, a combination of parameters, namely minimum points (MinPts) and epsilon (Eps), is 

carried out with evaluation using the silhouette average width value. From the results of the 

DBSCAN algorithm, the clustering results show that the distribution of hotels in Bali forms 

clusters and tends to approach the surrounding tourist attractions, such as near the beach, city 

market, and mountainous areas. It can help policymakers if they want to prioritize economic 

recovery after the Covid-19 pandemic. 

Keywords: Quadrant Method, Ripley's K-Function, Density-Based Spatial Clustering of Application 

Noise (DBSCAN), Silhoutte Average Width. 

Introduction 

The Covid-19 pandemic is a pandemic caused by Severe acute respiratory syndrome coronavirus 

2 (SARS-CoV-2) or better known as the Coronavirus. The impact of the Covid-19 pandemic is so broad, 

not only on the health sector but also on various sectors, such as education, social and economic sectors. 

The crisis caused by the Covid-19 pandemic is also different from the crisis from previous years, both in 

terms of causes, scope, and severity [1]. The impact of the Covid-19 pandemic is likely to be more 

profound on mental health and well-being over the long term [2], [3]. One of the significant impacts is 

the economic side, including the economy in Indonesia, especially from the tourism sector.  

As one of the biggest tourist attractions in Indonesia, Bali is also feeling the impact of the Covid-

19 pandemic. This is due to a decrease in tourists (international and domestic) in Bali [4]. Even worse, 
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not a few hotel industries in Bali are also stopped [5]. Table 1 presents the level of hotel occupancy in 

Bali, which is one indicator of economic development level. 

Table 1. Room occupancy rates of hotels (%), in 2021 [6] 

Hotel classification January February March April May June July August 

5 star hotel 9.63 5.84 8.20 10.29 12.43 22.61 5.67 4.92 

4 star hotel 11.92 9.77 11.20 10.30 9.05 14.75 4.77 4.26 

3 star hotel 11.62 11.05 10.95 9.36 10.01 12.91 5.09 4.80 

2 star hotel 11.76 12.51 10.46 11.09 10.14 11.77 6.50 7.51 

1 star hotel - 1.19 7.48 6.88 7.77 10.82 1.99 6.92 

All star average 11.15 8.99 10.24 10.09 10.35 16.68 5.23 4.77 

Based on Table 1, the average hotel occupancy is still low compared to before the Covid-19 pandemic, 

which reached 50-70% [6]. 

A year and a half of the pandemic have passed, and now gradually, there is a decrease in Covid-

19 cases in Indonesia [7]. This is triggered by various factors, including the acceleration of vaccination 

and public awareness of health protocols. Presently is the time to begin the transition phase for economic 

recovery in Bali. One form of economic recovery is the determination of appropriate policies, including 

deciding the supporting profile of the economy in Bali. Based on this, this study focuses on the 

distribution of hospitality as one of the financial supports in Bali. 

Analysis of the distribution of hotels plays an essential role in supporting government policies later 

when the pandemic is still ongoing or post-pandemic later. One of the distribution analyses that can be 

used is spatial clustering. The main objective is to find out the clustering of hotels in Bali so that it is 

expected to be an input or consideration for policymakers. This research focuses on density clustering or 

known as density based-cluster [8]. Density-Based Clustering is an unsupervised learning method for 

finding distinct groups/clusters in data. It is founded on the idea that in a data space, a cluster is a 

contiguous region of high point density separated from other clusters by contiguous low point density 

regions [9]. The spatial clustering used in this research is the Density-Based Spatial Clustering of 

Application Noise (DBSCAN) algorithm. The DBSCAN algorithm is an algorithm that develops areas 

with high enough density into clusters and finds clusters in arbitrary shapes in a spatial database 

containing noise [10].  

Several previous studies related to the DBSCAN method include research Sari & Primajaya [11] 

which applies the DBSCAN method for agriculture, the problem in this research is how to analyze the 

characteristics of rice production in Karawang district using the DBSCAN algorithm. Harjanto et al [12] 

implement this method in determining the priority scale for handling stunting under-fives. This study was 

due to the stunting problem in Lebong Regency. The data variables of health facilities were used in the 

number of doctors, the number of nurses, the number of nutritionists, the number of integrated service 

health centers (Posyandu), the number of children under five who received exclusive breastfeeding. X. 

Han et al. [13] performed DBSCAN on the marine trajectory. The DBSCAN algorithm can be applied to 

historical or real-time Automatic Identification System (AIS) data so that vessel routes can be modeled, 

and the trajectories’ anomalies can be detected, so does Sheridan et al., who uses the DBSCAN method 

in-flight anomalies [14].  

Scitovski & Sabo [15] researched various density data with the purpose of modification of the well-

known DBSCAN algorithm. Fan et al. [16] conducted consumer clustering with geo-tagged social 

networks. In addition, this research method is also often compared with other clustering methods, such 

as the K-Means method in research Isnarwaty & Irhamah [17] research in 2019, Mustika et al. [18], Adha 

et al. [19], and also K-Medoids methods such as research by Mustakim et al. [20]. Indeed further 

discussing DBSCAN with nonlinear autoregressive (NAR) Neural Network [21], in this research, NAR 

is used to improve the accuracy of spatial load forecasting in the planning stage of the power grid. 
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Meanwhile, previous research related to the distribution pattern of hotels and tourism, including 

Hartawan's identifying the distribution pattern of hotels in the Ubud area [22]. Some of the findings in 

this research, among others, the tendency of the distribution pattern of star hotels in the Ubud Tourism 

Area varies depending on the class. The factors that affect the distribution pattern of star hotels are access 

and the potential for natural scenery. Barnad et al. [23] related to the spatial pattern of the distribution of 

objects and tourism supporting facilities in West Bali. Based on the study results, the spread of tourism 

support facilities forms a clustering pattern forming five groups of tourism support facilities in the West 

Bali National Park (TNBB) area with the highest density in the Gilimanuk Village area. The development 

of each cluster point is centered on Gilimanuk Village, with the direction of growth following the main 

path corridor that stretches along TNBB.  Setyaningsih & Alam [24] described investigation on the impact 

and handling of the pandemic on sharia hotels. This research presents a comprehensive review of the 

impact of the covid-19 epidemic in Sharia hotels, as well as mitigation techniques. 

 

Materials and Methods 

Materials 

The population in this study is the location of all hotels in Bali, while the sample used is the 

location of the hotel obtained using google maps in 2021. The sample is obtained using the web scraping 

technique. Table 2 is an illustration of the data used in the study. 

 

Table 2. Illustration of the data 

id 
Hotel  

Name 
Address Website Rating Reviews Longitude Latitude 

1 Handara 

Golf & 

Resort 

Bali 

Desa Singaraja-

Denpasar Pancasari 

Sukasada, 

Pancasari, Kec. 

Buleleng, 

Kabupaten 

Buleleng, Bali 81161 

handaragolfresort.com 4.4 1683 115.157 -8.2485 

2 Grand 

Zuri 

Hotels 

Kuta - 

Bali 

Jl. Raya Kuta 

No.81, Kuta, 

Kabupaten Badung, 

Bali 80361 

zhmhotels.com 4.6 3272 115.1815 -8.71168 

3 The 
Tusita 

Hotel 

Jl. Kartika Plaza 
No.9x, Kuta, 

Kabupaten Badung, 

Bali 80361 

tusitabali.com 4 1153 115.1671 -8.7365 

⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ ⋮ 

399 Clove 

Tree 

Hill - 

Bali Eco 

Retreat 

Village, Jl. 

Kanciana, Gunung 

Salak, East 

Selemadeg, Tabanan 

Regency, Bali 82162 

clovetreehillvillas.com 4.6 

 

31 115.064 -8.43452 

 

Based on Table 1, longitude and latitude data are used to find the density of the distribution of 

hotel locations. Longitude and latitude show the geographical coordinates of the location of each hotel. 

The longitude line measures the distance of a point's site from the prime meridian, while the latitude line 

measures the length of a point from the equator [25]. Based on Table 1, the longitude line values for all 

points are positive, which means that all locations are located to the right of the prime meridian. 

Meanwhile, the weight on the latitude line is negative because all sites are south/below the equator.  

 

Methods 

After obtaining data relating to the location of hotels in Bali, the data processing stage is continued. 

Figure 1 shows the research flow chart used in this study. 
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Figure 1. Research flow chart 

The initial stage is data preparation/ data wrangling/ data preprocessing. The idea of data 

preparation is to execute/organize raw data into quality data [26]. At the data preparation stage, data 

profiling, data cleansing, and data anomalies are carried out. The second stage is Exploratory Data 

Analysis (EDA). EDA is used to convey initial investigations on the data to find patterns contained in 

the data to facilitate the analysis process. EDA techniques can be either graphical or non-graphical 

representations [27]. Then proceed with the feature engineering step.  

The fourth stage is modeling. Two (2) main analyzes are used in this stage, namely: (1) detection 

of point configurations in space and (2) DBSCAN algorithm. Configure points in space using the 

quadrant method and Ripley's K-Function. This point configuration proposes to determine whether the 

point distribution pattern is random, regular, or clustered. The calculation phase of the quadrant method 

begins by dividing the area into 𝑚 cells of almost the equivalent size. Then count the total occurrences in 

that area, say 𝑛. The next step is to calculate the average number of events per cell (�̅�), the value of the 

variance of the number of events per cell (𝑠2), and calculate the value of Variance-Mean Ratio (𝑉𝑀𝑅), 

which is written in Equation 1 [28]. 

 

𝑉𝑀𝑅 =
𝑠2

�̅�
 (1) 

�̅� =
𝑛

𝑚
 and 𝑠2 =

∑ (𝑥𝑖 − �̅�)𝑚
𝑖=1

𝑚 − 1
  

𝑚: number of cells/grid, 𝑛: total occurrence, 𝑥𝑖: a number of events in cell 𝑖. The 𝑉𝑀𝑅 value is the ratio 

of variance and the mean. If the value of 𝑉𝑀𝑅 =  0 indicates the configuration of points in space is 

uniform or perfect regular. If the value of 𝑉𝑀𝑅 =  1, it means that the structure of points in space is 

random. Likewise, if the value of 𝑉𝑀𝑅 < 1 (the variance value is smaller than the average value), it 

indicates that the configuration of points in space is more inclined to the regular form. Meanwhile, 

𝑉𝑀𝑅 > 1 shows that points in space are more clustered than random.  

  The number of quadrants whose quadrant is less than 30, then (𝑚 − 1) 𝑉𝑀𝑅 spreads following 

the Chi-Square distribution with degrees of freedom 𝑚 − 1. Chi-Square test statistics are presented in 

Equation 2.  

𝜒2 =
∑ (𝑥𝑖 − �̅�)2𝑚

𝑖=1

�̅�
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The null hypothesis (𝐻0 ) used is that the configuration of points in space is random, with statistic 

calculation = (𝑚 − 1)VMR. Reject 𝐻0  if the value 𝜒2 > 𝜒𝑡𝑎𝑏𝑙𝑒
2 . Meanwhile, if 𝑚 > 30, then (𝑚 − 1) 

VMR spreads following the normal distribution (𝑚 − 1, 2(𝑚 − 1)) [29].   

Besides the quadrant method, Ripley's K-Function is also used, which is also a method for 

analyzing the point distribution of the spatial structure [30]. The concept of Ripley's K-Function is to 

distinguish the distribution of point observations with a Poisson random model for all different radii [31]. 

Empirical Ripley's K-Function �̂�(𝑟) results then visualized with a theoretical K-Function on the Poisson 

process 𝐾𝑝𝑜𝑖𝑠(𝑟) = 𝜋𝑟2, to obtain the plot presented in Figure 2. 

 

 

 

 

 

 

 

 

 

Figure 2. Interpret Ripley’s K-Function [32] 

 

Based on Figure 2, there are three (3) types of plots formed. The first condition is if the line in the 

empirical K-Function is below the theoretical K-Function (�̂�(𝑟) < 𝐾𝑝𝑜𝑖𝑠(𝑟)), this condition indicates that 

the type in this pattern has fewer neighbors than would be expected if the pattern is truly random. This 

pattern forms a regular pattern (points tend to avoid each other). If the empirical K-Function overlaps 

with K-Function theories (�̂�(𝑟) = 𝐾𝑝𝑜𝑖𝑠(𝑟))) which means that the type of point in this pattern has the 

expected neighbors; it will enter independence (complete spatial randomness). The third condition is that 

the empirical K-Function is above the theoretical K-Function �̂�(𝑟) > 𝐾𝑝𝑜𝑖𝑠(𝑟) which means that the type 

of point in this pattern has more neighbors than expected. This condition forms a group pattern. In the 

fourth stage, R software is used in statistical computing. This is because the R software has convenience, 

power, and other advantages (Rosadi, 2016). At the same time, the spatial visualization used Quantum 

Geographic Information System (QGIS) software. This is to make it easier to capture the general picture 

spatially. 

If the distribution pattern of these points forms a cluster, then spatial clustering is continued using 

the DBSCAN Algorithm. The advantage of the DBSCAN algorithm is that it can detect outliers/noise 

and does not need to get input in the form of the number of clusters (𝑘) as in the K-Means or K-Medoid 

methods. In addition, the wealth of this algorithm is that it can recognize difficult/irregular cluster [33]. 

DBSCAN illustrates a cluster as the maximum set of density-connected points. The cluster results 

from the DBSCAN algorithm will partition areas with high density and are considered clusters, while 

those with low density or are not included in the cluster are defined as noise [34]. DBSCAN settles the 

number of clusters generated, so there is no need to specify the desired number of clusters in advance. 

However, there are two main parameters in DBSCAN, namely: minimum points (MinPts) and epsilon 

(Eps). MinPts is defined as the minimum number of objects/ items/ points/ locations in a cluster. Eps is 

defined as the value for the distance between points which is the basis for forming the neighborhood of a 

point, or the radius that defines the boundary of the neighborhood from a certain point. 

There are several terms in the DBSCAN algorithm, namely: core, border, density-reachable, 

directly density-reachable, density-connected, and noise. Suppose there is a neighborhood within the 

radius (∈), then it is called the neighborhood ∈ of the object. If the neighborhood ∈ of an object contains 

K
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at least a minimum number, MinPts of an object, the object is called a core object [35]. In Figure 3, the 

core object is illustrated as a red point. The border is defined as an object that becomes a boundary in the 

core area (in Figure 3, it is illustrated as a blue point). The number of neighborhoods of the border points 

is less than the neighborhood of the core object [36]. 

An object is defined to be directly density-reachable from other objects if the distance between 

them is not more than the Eps value (within the radius of the distance). In Figure 3, the object is said to 

be directly density-reachable, namely in the illustration of the green point against the red point. An object 

is defined as density-reachable from another object if a path/chain connecting the two contains only 

objects directly density-reachable from the previous object. Object a is said to be density-connected to 

object b if there is an object o in the object set so that a and b are both density-reachable from o concerning 

Eps and MinPts (in Figure 3, they are illustrated as yellow points). In contrast, noise is defined as a set 

of objects that are not owned in any cluster (represented as a black dot). Figure 3 is an illustration of the 

border, core object, and density-reachable object. 

 

 

 

 

 

 

 

Figure 3. (a) a core object, (b) a border object, (c) a density-reachable object [37]  

 
The essence of the DBSCAN algorithm is that for each object of a cluster, the neighborhood of 

a given radius contains at least a minimum number of objects; that is, the neighborhood's density must 

exceed the specified threshold [38]. The sequence of the DBSCAN algorithm generally includes six 

stages, namely: (1) choose a point p at random, (2) use Eps and MinPts to regain all points density-

reachable from p, (3) if p is a core point, a cluster is formed, (4) if p is a border point, no points are density-

reachable from p, and DBSCAN visits the succeeding point of the database, (5) remain the process until 

all of the points have been processed, (6) the result is independent of the order in which the points were 

[35]. The decision of MinPts and Eps is made iteratively. The best Eps determination is calculated from 

a distance around the elbow. After obtaining the optimal epsilon value, DBSCAN clustering was carried 

out so that clusters from each location were obtained based on their density and met MinPts and Eps, 

then visualized. 

Later the modeling stage, the evaluation stage is continued. The evaluation stage of the cluster 

used is the average silhouette width. The estimate of the Silhouette method is presented in Equation 3 

[39]. Suppose for data point 𝑖 ∈ 𝐶𝑖 (data point 𝑖 in the cluster 𝐶𝑖), let 

 

𝑠(𝑖) =
𝑏(𝑖) − 𝑎(𝑖)

max(𝑎(𝑖), 𝑏(𝑖))
 (3) 

𝑎(𝑖) =
1

|𝐶𝑖| − 1
 ∑ 𝑑(𝑖, 𝑗)

𝑗∈𝐶𝑖,𝑖≠𝑗

 , and 𝑏(𝑖) = min
𝑘≠𝑖

1

|𝐶𝑘|
 ∑ 𝑑(𝑖, 𝑗)

𝑗∈𝐶𝑘

  

 

𝑠(𝑖) is the silhouette (value) at point 𝑖 in a cluster. 𝑏(𝑖) the average distance of the 𝑖𝑡ℎ point to all data 

that is not in the same cluster with the 𝑖-th point. 𝑎(𝑖) the average distance of the 𝑖-th point to all data in 

one cluster. |𝐶𝑖|  is the number of points belonging to cluster 𝑖. 𝑑(𝑖, 𝑗) is the distance between data object 

𝑖 and 𝑗 in the cluster 𝐶𝑖. After obtaining the average silhouette width value, the average silhouette width 

value is interpreted based on Table 3 [40]. 
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Table3. Range of silhouette values average width 

 

Range Interpretation 

0.71 – 1 Strong structure 
0.51 – 0.70 Medium structure 

0.26 – 0.50 Weak structure 

<0.25 No substantial structure was found. 

 

The last stage is deployment. In this study, the deployment step is presented in an offline graph 

following each cluster and then adjusted to the actual conditions on the data contained. Because the data 

used is hospitality, it can be analyzed more deeply related to the nearest tourist object from the clustering 

results received. 

 
Results and Discussions 

The first stage is data preparation. It starts from the data profiling stage. Data profiling is carried 

out by defining and adjusting the data obtained and accompanied by data cleansing, namely the process 

of eliminating hotels that are not included in the point being studied, namely in Bali. In addition, the 

detection of anomaly data is done by adjusting the coordinates that are not suitable. 

In the EDA stage, a graphical representation is used with the guidance of the QGIS program. 

QGIS is used, one of the free GIS software but has almost the same capabilities as paid GIS software in 

mapping and spatial analysis [41]. A graphic representation of the point distribution of hotels in Bali is 

presented in Figure 4. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Distribution of hotels in Bali 

 
In Figure 4, the blue point is the location of the hotel in Bali. At a glance, the distribution of hotels 

in Bali forms clusters in the northern, central, and southern parts of Bali. However, whether the hotel 

distribution includes a cluster or is random at the modeling stage will be proven. 

Because this research focuses on the density pattern of hotels in Bali, at the feature engineering 

stage, coordinate variables (longitude and latitude) and hotel names are used from the data obtained. The 

coordinate system used is the geographic coordinate system. The distance of this coordinate variable will 

be calculated, which will later be used as one of the components that make up the DBSCAN algorithm. 
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Besides the coordinate variables, other variables such as an address, website, rating, and reviews in Table 

1 are also used to support the results obtained.  

Then the next stage is the modeling stage. Based on the above method, two main analyses were 

studied in this stage: (1) detection of point configurations in space and (2) DBSCAN algorithm. The space 

point configuration can use the quadrant method and Ripley's K test. Based on the results of the quadrant 

method by Equation 1, the value of 𝜒2 = 709.48 > 31.41 = 𝜒𝑡𝑎𝑏𝑙𝑒
2 indicates that the null hypothesis is 

rejected and is reinforced by the value of 𝑉𝑀𝑅 = 46.49 > 1 which indicates the configuration of points 

in space is more clustered than random. Besides the quadrant method, this is supported from the 

visualization of Ripley's K-Function presented in Figure 5. 

 

 

 

 

 

 

 

 

 

 

Figure 5. Ripley’s K-Function 

The empirical K-Function value (�̂�(𝑟)) is visualized as a black line, while the theoretical K-

Function 𝐾𝑝𝑜𝑖𝑠(𝑟) is visualized as a red dotted line. This is because of the value of �̂�(𝑟) > 𝐾𝑝𝑜𝑖𝑠(𝑟). The 

next stage is the implementation of the DBSCAN algorithm. The DBSCAN algorithm uses two main 

parameters, namely MinPts and Eps. Before getting the two optimal parameters, k-Nearest Neighbor 

Distance (kNNdist) is calculated, which is defined as a quick calculation of the k-nearest neighbor 

distance in the points matrix. The results from kNNdist are used to make it easier to determine the 

appropriate eps and MinPts regions. The plot of kNNdist will later form a knee that can later be used to 

predict the optimal MinPts and Eps values. Figure 6 shows the kNNdist of the study with an illustration 

of the value of k=4. 

  

 

 

 

 

 

 

 

 

 

 

 

Figure 6. Plot kNN distance. 
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Based on Figure 6, the knee values are located in the 3000-8000 interval. Based on this, a 

combination of Eps values from 3000 to 8000 is carried out. In addition, a variety of MinPts from 3 to 8 

MinPts is carried out. Evaluate the results using an average width silhouette by finding an enormous 

value of the MinPts and Eps combination pair. The test results are shown in Table 4. 

Table 4. Evaluate the value of the silhouette average width 

No MinPts 

 

Eps 
Silhoutte Average 

Width 

Number 

of cluster 
Number of noise 

Number of 

clustered 

points 

1 3  3000 0.559 11 17 331 

2 3  3050 0.559 11 17 331 

3 3  3100 0.559 11 17 331 

⋮ ⋮  ⋮ ⋮ ⋮ ⋮ ⋮ 

101 3  8000 0.503 4 4 344 

102 4  3000 0.631 9 28 320 

103 4  3050 0.631 9 28 320 

⋮ ⋮  ⋮ ⋮ ⋮ ⋮ ⋮ 

412 7  3350 0.709 7 36 312 

413 7  3400 0.707 7 35 313 

414 7  3450 0.707 7 34 314 

⋮ ⋮  ⋮ ⋮ ⋮ ⋮ ⋮ 

606 8  8000 0.52 2 16 332 

 

From Table 4, the optimal average width silhouette value is obtained when the MinPts value = 7 

and the Eps value = 3350, which forms 7 clusters with a silhouette average width value of 0.71 or is 

included in the category of a solid structure. The visualization of spatial clustering using the DBSCAN 

algorithm is presented in Figure 7. 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Spatial visualization of hotel clustering in Bali using the DBSCAN algorithm. 

Based on Figure 7, the spatial clustering results of Bali hotels are presented, grouped into 7 clusters. 

Black points are noisy because they do not meet the specified MinPts and Eps. In comparison, the other 
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points show the results of clusters in each region. The details of hotels from each cluster combined with 

several tourist attractions around the area are presented in Table 5. 

Table 5. The results of the clustering of hotels and proximity to surrounding tourist objects. 
No Cluster Number 

of 

hotels 

Hotel name Average 

hotel 

rating1 

Proximity to tourist 

spots 

1 1 13 Handara Golf & Resort Bali, CLV Hotel & Villa, Handara 

Golf & Resort Bali, ECOcamp Bedugul, Wanagiri Cosmic 

Nature Villa, Strawberry Hill Hotel and Restaurant, 

ECOcamp 2 Bedugul, Dajan Buyan Homestay, Bedugul 

camping, Little Lake Villa, Enjung Beji Resort, PonDaNu, 

Villa Sinta. 

4.51 Lake Beratan 

Bedugul, Wanagiri 

Peak, Cinta Waterfall, 

Bali Botanical Garden 

Cactus Garden, Bali 

Botanical Garden. 

2 II 83 Grand Zuri Hotels Kuta, The Tusita Hotel, The Aromas of 

Bali Hotel & Residence, The Kubu Hotel, Beneyasa Beach 

Inn 1, Coco De Heaven Guest House, Pecatu Guest House, 

The Hide Hostel @ Canggu, Loft Legian Hotel, Kiki 

Residence Bali, RedDoorz near Stadion Kompyang Sujana 

Bali, Tirtha Canggu Suites, Agus Beach Inn, BB Hostel 

Canggu, RedDoorz Hostel near Lippo Mall Kuta, OYO 

4012 Ari Beach Inn, OYO 672 Bali Radiance Canggu, Bali 

Manik Beach Inn, Green Roof Homestay, Casa Dasa 

Boutique Hotel, RedDoorz near Teuku Umar Barat, Berlian 

Inn, Kubu Container, Surfers Dorm House Bali, Villa Ricca 

Eco Lodge, Caroline Guest House, RedDoorz near Exit 

Toll Nusa Dua, OYO 1952 Hotel Dewata Indah, Waringin 

Homestay, Wave & Chill House, OYO 1406 I Love Grass, 

OYO 1445 Jimbaran 12 Residence, OYO 90067 Hotel 

Nuansa Indah, RedDoorz @ Uluwatu Bali, Gusti Homestay 

Bali, Draper Startup House for Entrepreneurs, Swandewi 

Homestay, Cempaka 2 Accomodation, OYO 3261 Hotel 

Ratu, Akatara Stay Jimbaran, Ratu Guest House, Pudi 

Hostel, Ayu Lili Garden Hotel, OYO 90082 Gana Inn 

Legian, RedDoorz @ Pecatu Ungasan, Indopurejoy House, 

RedDoorz near Pantai Sanur Bali, Cottage DenAyu 

Homestay, Betesda Guest House, RedDoorz @ Sanur Bali 

Beach, A&W guest house, OYO 2280 Wisma Guntur II, 

DSTAY Kost Bali, OYO 3244 Grand Chandra Hotel, 

Kampung Canggu, Nan Berlian Inn, OYO 2367 Kenanga 

Homestay, OYO 90104 Lanata Hotel, Twenty4Seven Bed 

& Breakfast, Rai House Sanur, Hotel Tambora, Belong 

Bunter Homestay, OYO 1927 Hotel Candra Adigraha, 

SPOT ON 2426 Hotel Aget Jaya Ii, Sri Krisna, Mugeri 

Homestay, OYO 90096 Hotel Tiana, Maybe Tonight 

Kimberly D 17, Hang Five Hostel, Rumah D'Soka Nusa 

Dua, Anandianta Guesthouse, KoolKost @ Bypass Nusa 

Dua, Twins Homestay, Padang padang sari homestay, 

Made Roejas Home Stay, Abian Dedari Mesare, Cempaka 

Losmen, Suji Bungalow Hotel, Gong Corner Homestay, 

Putra Dhadi Guest House, OYO 90076 Guesthouse Graha 

Pande Residence, Paranyogan Homestay 2, Made Roejas 

Family Homestay, Belong Bunter Homestay 2, Gong 

Corner Guest House II, Repag Wayan Guest House, 

RedDoorz Hostel near Trans Studio Mall, Safe House Bed 

& Breakfast, Wika Bali Beach House. 

4.12 Kuta, Benoa bay, 

Garuda Wisnu 

Kencana Cultural 

park, Sanur, Nusa 

Dua beach, Jimbaran 

beach, Pandawa 

beach,  Tegal Wangi 

beach, Balangan 

beach, Uluwatu 

temple, Bali exotic 

marine park, upside 

down world Bali, Bali 

fun adventures. 

3 III 102 Jannata Resort and Spa, The Evitel Resort Ubud, Daun 

Lebar Villas, The Sankara Suites & Villas by Pramana, Bali 

Bohemia, Four Seasons Resort Bali At Sayan, Aksari 

Resort, Element by Westin Bali Ubud, Bayad Ubud Bali 

Villa, Puri Sunia Resort, Halaman Depan Hostel, Hotel 

Tjampuhan, Best Western Premier Agung Resort Ubud, 

4.54 Joger Bali, Sangeh, 

Elephant cave, 

Gianyar, Bali Zoo, 

Bali Bird Park, 

Sukawati, Badung 

market. 

                                                             
1 Skala rating 1 sampai 5 
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No Cluster Number 

of 

hotels 

Hotel name Average 

hotel 

rating1 

Proximity to tourist 

spots 

Umah Dauh Homestay, Sila Urip Guest House, Swan inn 

ubud, Beji Ubud Resort, Leket house, The Kayon Resort 

Ubud by Pramana, Nandini Jungle Resort and Spa Bali, The 

Payogan Villa Resort and Spa, The Udaya Resorts & Spa, 

Padma Resort Ubud, Pondok Sebatu Villa, Puri Sebali 

Resort, Arjuna Homestay Ubud, Sari Villa Ubud, The 

Lokha Ubud Resort, Villas & Spa Villa Santun, Pita Maha 

Resort & Spa, Royal Kamuela Villas & Suites at Monkey 

Forest, Ubud, Ubud Wins Bungalow, Hati Padi Cottages, 

Pering Bungalow, Desa Visesa Ubud, Puri Gangga Resort 

Ubud, Ashoka Tree Resort Ubud, Kuwarasan A Pramana 

Experience, Kupu Kupu Barong Villas & Tree Spa by 

L'Occitane, Padi Bali Eco Villas, Sastra Ubud House, 

Mandapa, a Ritz-Carlton Reserve, Wapa di Ume Ubud, 

Pramana Watu Kurung, In Da Lodge, Natya Resort Ubud, 

Dedary Kriyamaha Ubud by Pramana, Parks Dewangga 

House, The Kayon Jungle Resort by Pramana, Dwaraka 

The Royal Villas – Ubud, Alam Dania Cottage, The Royal 

Pita Maha, Kabera Bungalow, Suarapura Resort and SPA, 

Komaneka at Rasa Sayang, Amora Ubud Boutique Villas, 

Rijasa Agung Resort Villas, Di pondok, Tegaltis Ubud 

Villas, Kenari Guest House, Degeg ubud homestay, Parthi 

Puri Ubud Bed & Breakfast, Black Penny Villas, 

FuramaXclusive Resort & Villas, Ubud Bali, Teba House, 

COMO Uma Ubud, Ayu Homestay, Bucu hidden guest 

house, Shindu Homestay, Ben's Homestay, Alila Ubud, 

Damuh Guest House, Depong House, Song Broek Jungle 

Resort, Chapung Se Bali Resort and Spa, The Samaya Ubud 

Bali, Ubud Padi Villas, Ulun Ubud Resort, Sulendra 

Bungalow, Pratama House, Puri Wulandari A Boutique 

Resort & Spa JagaRoni House, Tegal Sari, Market Hostel, 

Bunut Garden Luxury Private Villa, Taman Indah 

Homestay, Ode Hostel, Nyoman House Ubud, Nova 

Homestay, Liang Homestay and Hostel, Jero Sebali Villa, 

Villa Neyang, Citrus Tree Villas - Sulendra Ubud, Nau villa 

ubud, Sangeh Uma Dong Loka Villa, Komaneka at Bisma, 

OPLES Homestay, Dekwah Homestay, Pondok Gepokan 

Homestay, Bidadari Private Villas & Retreat, Samsara 

Ubud, Ayani Good House, Arjuna Hous I, Komaneka at 

Tanggayuda 

4 IV 24 Adirama Beach Hotel, Frangipani Beach Hotel, Aditya 

Beach Resort, The Lovina Bali Resort, Padmasari Resort 

Hotel, Hotel Puri Saron Lovina, Odika Lovina House and 

Villa, Puri Bagus Lovina Resort, Bali Taman Beach Resort 

and Spa-Lovina, Hotel Melamun, Puri Mangga Sea View 

Resort & Spa, Nugraha Lovina Seaview Resort & Spa, Villa 

Teman Lovina, Banyualit Spa 'n Resort Lovina Bali, The 

Hamsa Resort, Ju'Blu Hotel, Bagus Beach Resort Lovina, 

Lovina Life Room & Café, Aneka Lovina Villas & Spa, The 

Damai, Family Hostel, Santhiku Hotel, Villas, Yoga & 

SPA, Funky Place Lovina, Lovina Central Hostel 

4.35 Kroya waterfall, 

Lovina beach, 

Tembok Barak 

waterfall, 

Penimbangan beach 

tourism, Harbour 

Tourist area of 

Buleleng, Blue 

Lagoon, Singaraja 

city park, Kerobokan 

beach 

5 V 25 Padi Bali Cottages, Jatiluwih Home Stay Bali, Kubu d'ume 

Homestay, Yoga Above the Clouds, Village Above The 

Clouds, Alassari Plantation, Sang Giri Mountain Glamping 

Bali, Ti Amo Bali, Buana Asti Homestay, Mountains side 

Villa, Bhuana Agung, Saridev'i Ecolodge, Tikanadi 

Homestay, Sarinbuana Eco Lodge, Damara villa jatiluwih, 

Sang Tirta Farm Living Resort, Pondok Yeh Ho, Suweden 

Homestay, Carik Tangis Botique Homestay, Batukaru 

Mountain Farmstay, Batukaru Coffee Estate, Tepi Sawah 

4.62 Blemantung waterfall, 

Sanda Desa wisata, 

Besi Kalung waterfall, 

Belulang hot spring, 

Penatahan Kaja hot 

spring, desa wisata 

Pinge, The SILA’S 

Agrotourism, Angseri 

hot spring 
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No Cluster Number 

of 

hotels 

Hotel name Average 

hotel 

rating1 

Proximity to tourist 

spots 

Lodge, Tegal Jero Homestay, Teras Subak Homestay, Dina 

Home Stay 

6 VI 49 Puri Lumbung Cottages, Restaurant & Spa - Munduk 

Village, Ekommunity, Villa Sande, Sanak Retreat Bali, 

Munduk Menir Villas, Atres Villa, Umah De Madya & 

Rooftop De Madya, Terrasse du Lac Tamblingan, Puri 

Alam Bali Bungalows, Munduk Heaven Luxury Villas, 

Munduk Moding Plantation Nature Resort & Spa, Munduk 

Moding Plantation Nature Resort & Spa, Gesing panorama 

guest house, Bali Rahayu Homestay, Munduk Sari, 

Munduk farm house, Bali De Pardis Cottages, Atres Sari 

Resort, The GARUDA villa & Restaurant, Taman Sari 

Homestay, Melanting Cottages, Puri Sunset Homestay, 

Muntis homestay, Swar Bali Lodge, Lesong Hotel and 

Restaurant, Puri Sunny Cottage, OYO 3264 Bukit Kembar 

Ecotourism, Amartya Puri Green Cottages, Villa Dua 

Bintang, Nadira Bali Villa, Geriya Siena, Adila Warung and 

Homestay, One Homestay, Jojo's Homestay, Dong Paloh 

Hostel, Pondok Asri Homestay, Munduk Retreat-Pondok 

Pekak Lelut, Nadya Homestay, Made Oka warung and 

homestay, La MontaÃƒÂ±a, Puri Sunny Guest House, 

Warung Made And Aris Homestay, Edy Homestay, Arya 

Utama Garden Villa, Manik Bulan Hotel, Dangin 

Mangkalan Homestay, Puri Sunny Camping, Gosela 

Homestay, Shitala Villa 

4.51 Sleeping Budha 

statue, Santhipala 

waterfall, Munduk 

waterfall, Bali jungle 

tracking, Melanting 

waterfall,  

7 VII 7 Bali Fab Dive center, Bali Yogi, Backpackers Home Amed, 

Amed stop Inn, Cahaya Melasti, Kputra Homestay, 

Kampung hostel 

4.26 Bali Edelweys park, 

Penglipuran village, 

Bukit putung, Savana 

Tianyar, Gubug hill, 

Belong hill. 

 
In general, the rating from tourists is excellent (rated more than four on a scale of 1-5). This is what 

makes Bali a paradise for tourists.Based on Figure 7 and Table.5, there is a buildup of hotels in the 

southern part of Bali (cluster II). This is because there are many beach spots of tourism in the area that 

are the main tourist attractions such as Kuta, Benoa bay, Sanur, Nusa Dua beach, Jimbaran beach, 

Pandawa beach, and Tegal Wangi beach, Balangan beach, etc. This cluster is a cluster that prioritizes 

tourist objects close to beaches in Bali. In addition, the arrangement of hotels in Bali also adjusts the five 

(5) priority programs of the Tourism Office in Bali, which include development that is patterned and 

integrated throughout Bali and development that is developed according to the potential of each 

Regency/City area [42] . 

 Cluster I and cluster VI show areas close to the Beratan Bedugul lake tourist attraction. The 

spread of this hotel offers a natural atmosphere that is not much related to mountainous regions and 

natural panoramas. Meanwhile, the areas in clusters III and V are central to the economy and trade or 

the city center of Bali. The area in cluster IV is a tourist area around Singaraja. Cluster VII also focuses 

on nearshore areas as well as cluster II. While in Figure 6, the black dot area is noise because it is not 

included in any cluster. 

Based on Table 5, it can also provide input for stakeholders if they want to be initiated for economic 

recovery, which can be initiated from regions that are included in clusters II and III. This is because 

clusters II and III areas are the most tourist-intensive areas, both in terms of tourist objects and tourism 

supporting facilities. These results are in line with research on the distribution of hotels based on 

Hartawan's study [22] which suggests that there are factors that influence the distribution pattern of star 

hotels, namely access and the potential for natural scenery. In this context are hotels. As for furthermore, 

it can be continued with areas in other clusters. Apart from the density of points, recovery priorities can 
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also be carried out based on the characteristics of tourist objects such as beaches, mountains, and 

shopping.  

 

Conclusion 

The results show that the distribution of hotels in Bali is more clustered than random. Based on 

the combination of MinPts and Eps values, the number of clusters formed in seven using the DBSCAN 

algorithm. From the evaluation results, the silhouette average width value is 0.709 or is included in the 

category of a strong structure in this spatial clustering. Each cluster shows the characteristics of each 

tourist attraction that is the main attraction for the spread of the hotel. It can help policymakers if they 

want to prioritize economic recovery after the Covid-19 pandemic. 
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