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The Umrah pilgrimage is becoming increasingly popular among Indonesians, with millions of par-
ticipants yearly. This trend creates a need for service providers to understand the characteristics of
pilgrims to improve service quality, marketing strategies, and competitiveness. Analyzing data on
pilgrims helps service providers develop more effective strategies and tailor packages to match their
needs, ensuring competitiveness in a growing market. This study aims to clusters Umrah pilgrims
based on age, gender, district, and chosen package using the K-Medoid clustering method. This re-
search uses the K-Medoid method for the reason that it is more resistant to noise and outliers compared
to other clustering methods. The most centrally located point in the data set is called a ’medoid,” which
is an object in a cluster that has the lowest difference to all other objects in the cluster. The results
of this study are that the K-Medoid method successfully grouped pilgrims into three clusters: Clus-
ter 1 with 63 members, Cluster 2 with 25 members, and Cluster 3 with 25 members. The findings
indicate that the Milad Mastour package is preferred by older pilgrims, primarily from Mataram and
West Lombok. The Arbain package is favored by younger pilgrims from the same regions, while adult
pilgrims mostly choose the Regular package. The implication of this research is that it can provide
insights for service providers to design more specific programs that align with the profiles of pilgrims
based on age and district.
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1. INTRODUCTION

Umrah is a form of religious tourism that is increasingly popular among Indonesians [1]. Each year, millions of pilgrims
embark on this journey, creating a substantial demand for reliable and efficient Umrah travel services [2]. Service providers must
understand the characteristics of pilgrims to improve their services and optimize revenue [3]. Analyzing Umrah pilgrim data provides
valuable insights for developing more effective marketing strategies and services [4]. Furthermore, the growing number of Umrah
service providers has intensified competition in the industry [5]. To remain competitive, service providers must understand and
classify pilgrims based on their characteristics to offer more tailored packages [6].

A deeper understanding of Umrah pilgrim data can aid service providers in making better decisions [2]. By employing data
analysis techniques such as clustering, providers can identify patterns and trends that might be overlooked through traditional data
analysis methods [7] [8]. This allows providers to anticipate customer needs and design service packages that better align with
customer preferences, enhancing customer retention and loyalty [9] [10]. While clustering approaches have been widely applied in
various contexts, specific research on Umrah pilgrim data analysis remains limited. Some prior studies have used clustering methods
for Umrah data analysis. For instance, a study [11] categorized Umrah pilgrims into three groups—highly preferred, preferred, and
less preferred—based on attributes like gender, age, and region of origin, using the K-Means method. Study [12] also utilized the
K-Means method to group Umrah travel data into three categories: highly popular, moderately popular, and less popular.

Study [13] employed the K-Means method to classify Umrah pilgrims into three groups: VIP, Executive, and Economy. Study
[14] used the K-Nearest Neighbors (KNN) method to predict factors influencing Umrah pilgrims to cancel their departure. Study
[15] identified patterns in hajj departures using the C4.5 algorithm. Study [16] categorized Umrah pilgrims into three groups—highly
popular, popular, and less popular—based on attributes such as gender, age, and package preferences, using the K-Means method.

Previous studies show that using clustering in Umrah pilgrim data analysis remains limited. Moreover, previous research gaps
often relied on the K-Means method, which only analyzed a few attributes. This study addresses these gaps by applying a different
method and broader attributes. Specifically, the K-Medoid method is used for clustering, with attributes including age, gender, region,
and Umrah package, which have not been previously explored. The selection of the K-Medoid method in this study is more resistant
to noise and outliers than other clustering methods. The most centrally located point in the data set is called a "medoid,” which is an
object in a cluster that has the lowest difference to all other objects in the cluster. This study aims to group Umrah pilgrims based on
these attributes using a clustering approach.These findings are expected to contribute to help Umrah service providers design more
effective marketing strategies and improve service quality.

2. RESEARCH METHOD

The research stages, shown in Figure 1, begin with data gathering, followed by data processing, the implementation of the
K-Medoid method, and result interpretation. The data used consists of Umrah pilgrim records from PT. Masy’aril Haram Tours
and Travel for the years 2019 and 2022, comprising 113 instances and four attributes: gender, age, region, and package. The data
processing stage involves transformation processes, such as encoding, which converts categorical data into numerical format for
analysis. The next stage is implementing the K-Medoid method, a clustering technique similar to K-Means but with a key difference:
K-Medoid uses medoids (actual data points) as cluster centers instead of centroids (the average of data points). This makes K-
Medoid more robust to outliers, as medoids are real data points, whereas outliers can influence centroids [17, 18]. The steps of the
K-Medoid method include [19, 20]: (1) Randomly selecting k medoids from the dataset; (2) Assigning each data point to the nearest
medoid based on Euclidean distance; (3) Replacing medoids within clusters if other points serve as better medoids, reducing the total
distance of points to the medoid; (4) Repeating steps 2 and 3 until medoids or clusters stabilize (convergence); (5) Determining the
final clusters based on the resulting medoids, grouping each data point to the nearest medoid.

K-Medoid
Implementation

A

Data Gathering Data Processing

Results Interpretation

Figure 1. Research Flow
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3.  RESULT AND ANALYSIS

The initial data of Umrah pilgrims is presented in Table 1, including gender, age, region, and the selected Umrah package. This
data consists of 113 pilgrims with various characteristics identified through these attributes. A transformation process was carried
out to analyze this data using the K-Medoid clustering method. The transformation process is used to convert categorical data into
a numerical format. Table 2 shows the transformation results for the gender attribute, where “Male” is assigned the value 1 and
“Female” is the value 2. Table 3 presents the transformation for the region attribute, with each region assigned a unique value, such
as "Kota Mataram” valued at 1, "Lombok Barat” valued at 2, "Lombok Tengah” valued at 3, and "Lombok Timur” valued at 4.
Meanwhile, Table 4 shows the transformation for the Umrah package attribute, where each package type is assigned a specific value.
After the transformation process, Table 5 displays the numerical data of the Umrah pilgrims, which is ready for the clustering process.
This data was then used in the K-Medoid model to group the pilgrims based on certain patterns potentially related to gender, age,
region, and package preferences. The clustering of Umrah pilgrims’ data using K-Medoid was performed with the RapidMiner tool,

as shown in Figure 2, and the clustering results are displayed in Table 6.

Table 1. Umrah Pilgrim Data

No Gender Age  City/Regency Package
1 Male 46 Lombok Barat Milad Mastour
2 Female 39 Lombok Barat Milad Mastour
3 Male 12 Lombok Barat Milad Mastour
4 Male 20 Lombok Barat Milad Mastour
5 Female 8 Lombok Barat Milad Mastour
109 Male 51 Lombok Timur  Regular Program
110 Female 31 Lombok Timur ~ Regular Program
111  Female 45 Lombok Timur  Regular Program
112 Female 25 Lombok Timur  Regular Program
113 Male 56 Lombok Timur  Regular Program

Table 2. Gender Transformation

No Gender Value
1 Male 1
2 Female 2

Table 3. City/Regency Transformation

No City/Regency Nilai
1 Kota Mataram 1
2 Lombok Barat 2
3 Lombok Tengah 3
4 Lombok Timur 4

Table 4. Program Package Transformation

No Paket Nilai
1 Milad Mastour 1
2 Arbain Program 2
3 Regular Program 3

Table 5. Umrah Pilgrim Data After Transformation

No Gender Age City/Regency Paket
1 1 46 2 1
2 2 39 2 1
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No Gender Age City/Regency Paket

3 1 12 2 1
4 1 20 2 1
5 2 8 2 1
109 1 51 1 3
110 2 31 1 3
111 2 45 1 3
112 2 25 1 3
113 1 56 1 3
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Figure 2. K-Medoid Model on Umrah Pilgrim Data Grouping

Table 6. Umrah Pilgrims Data Cluster Results

No Gender Age City/Regency Package Cluster

1 1 46 2 1 3
2 39 2 3
3 1 12 2 1 2
4 1 20 2 1 2
5 2 8 2 1 1
109 1 51 1 3 1
110 2 31 1 3 2
111 2 45 1 3 3
112 2 25 1 3 2
113 1 56 1 3 1

The K-Medoid method successfully grouped the Umrah pilgrim data into three clusters, as shown in Figure 3: Cluster 1 with
63 people, Cluster 2 with 25 people, and Cluster 3 with 25 people. Based on the age distribution in Table 6, Cluster 1 is dominated
by pilgrims aged 51 to 87 years, with an average age of 60; Cluster 2 is dominated by pilgrims aged 8 to 35 years, with an average
age of 25; and Cluster 3 is dominated by pilgrims aged 36 to 50 years, with an average age of 42. Based on the gender distribution in
Table 7, Cluster 1 consists of 32 women and 31 men, Cluster 2 is dominated by 15 women and 10 men, while Cluster 3 consists of
13 women and 12 men.

Based on the distribution of selected Umrah packages in Table 10, Cluster 1 consists of 39 individuals who chose the Milad
Mastour package, 14 who selected the Arbain Program, and 10 who opted for the Regular Program. Cluster 2 includes 18 individuals
who chose the Milad Mastour package, 1 who selected the Arbain Program, and 6 who opted for the Regular Program. Cluster 3
comprises 16 individuals who chose the Milad Mastour package, 2 who selected the Arbain Program, and 7 who opted for the Regular
Program.
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Figure 3. Umrah Pilgrims Clustering Results with K-Medoid
Table 7. Age Distribution by Cluster
Cluster Total Mean Min Max
1 63 60 51 87
2 25 25 8 35
3 25 42 36 50
Table 8. Gender Distribution by Cluster
1 2
Cluster  yfaley  (Female)
1 31 32
2 10 15
3 12 13
Table 9. City/Regency Distribution by Cluster
Cluster 1 2 3 4
(Kota Mataram) (Lombok Barat) (Lombok Tengah) (Lombok Timur)
1 28 21 11 3
13 12 0 0
3 11 11 3 0

Table 10. Distribusi Paket Berdasarkan Cluster

1 2 3

Cluster  \filad Mastour)  (Arbain Program)  (Regular Program)
1 39 14 10
2 18 1 6
3 16 2 7

The findings of this study indicate that the K-Medoid method effectively clusters Umrah package preferences. The Milad
Mastour package is preferred by older individuals, particularly from the Mataram and Lombok Barat regions. The Arbain package is
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mostly chosen by younger individuals, with most coming from the same regions, Mataram and Lombok Barat. Meanwhile, regular
packages are popular among adults, mostly from Mataram and Lombok Barat.

Based on these findings, travel providers can consider package preferences according to the age profile and region of origin of
the pilgrims, which aligns with the research by [21]. Considering package preferences based on age and regional profiles can assist
providers in designing more tailored Umrah programs that meet the specific needs of pilgrims in each segment, thereby improving
satisfaction and service efficiency.

4. CONCLUSION

This study shows that the K-Medoid method successfully grouped Umrah pilgrims’ data into three clusters: cluster 1 with 63
individuals, cluster 2 with 25 individuals, and cluster 3 with 25 individuals. The analysis results reveal that package preferences vary
according to the pilgrims’ age and regional profiles (districts). Elderly pilgrims predominantly choose the Milad Mastour package
from Mataram and Lombok Barat, the Arbain package by younger pilgrims from the same regions, and the Regular package by adult
pilgrims. These findings assist Umrah providers in designing programs more suited to the pilgrims’ profiles. A recommendation for
future research is to compare the effectiveness of K-Medoid with other clustering methods, such as Density-Based Spatial Clustering
of Applications with Noise (DBSCAN), in grouping pilgrims based on their Umrah package preferences.
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