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ABSTRACT 
The company recognizes the crucial role of customers in achieving business 
success and as the main source of revenue. Therefore, it is important for 
companies to understand the needs and desires of customers in order to build a 
mutually beneficial relationship. Customers have functional and emotional needs 
that they want to fulfill through the products or services they buy. Customer 
experience, both positive and negative, has a significant impact on satisfaction, 
loyalty and corporate image. This research faces the challenge of decreasing the 
number of customers who make purchases at these companies or service 
providers. To overcome this problem, companies need to adopt an effective 
market strategy to improve operational efficiency and better understand 
customer needs. One approach used is to understand customer needs through 
grouping, so that companies can develop products or services that are more 
suitable for each customer group. This helps improve the product's relationship 
with customer needs and provides services that match their expectations. 
Customer grouping was performed using the K-means algorithm, with 47 
customers grouped based on relevant attributes. Determining the optimal 
number of clusters is done by comparing the performance of the clusters that 
are formed, and the results produce two new clusters with different numbers of 
customers. The K-means algorithm is implemented using the RapidMiner 
application to simplify the process. The final analysis shows that the second 
cluster has more customers than the first cluster. This research confirms the 
importance of understanding customer needs, classifying them appropriately, 
and taking effective actions to maintain customer satisfaction. The K-means 
algorithm and the RapidMiner application prove to be very useful in this process, 
enabling companies to strengthen customer relationships and create significant 
added value. The final results of this study indicate that the first cluster (cluster 
0) contains 22 customers, while the second cluster (cluster 2) contains 25 
customers. Therefore, the second cluster has a larger number of customers 
compared to the first cluster. 
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INTRODUCTION 

Customers refer to individuals or organizations that obtain products or services 

from a company or service provider. They play a very important role in business 

success because they are the main source of revenue for the company. Understanding 

customers well is key to building mutually beneficial relationships between companies 

and customers. Customers have specific needs and wants that they want to fulfill 

through the products or services they buy. These needs can be functional, such as the 

need for food or clothing, or emotional, such as the desire to feel valued or 

recognized. Knowing the needs and wants of customers helps companies design and 

offer appropriate solutions. Customer experience includes all interactions and 

contacts that occur between customers and companies, from the purchase process to 

after-sales service. A positive experience can increase customer satisfaction, 

strengthen loyalty, and encourage them to recommend the company to others. 

Conversely, a bad experience can cause customers to switch to competitors and harm 

the company's image. 

The problem that occurs in this study is the reduction in customers shopping at 

a company or service provider where some customers argue that they are less 

interested in shopping at that place because there is no special behavior for customers 

such as differentiating discounts obtained between loyal customers and customers 

who only buy at that time, besides that restocks of goods that customers usually buy 

are sometimes not available so they are forced to move to another store or service 

provider, this certainly makes a big loss for the sales service provider so that a good 

market strategy is needed to increase operational efficiency and must also understand 

customer needs. By gaining a deep understanding of customer needs and preferences 

through clustering, companies have the opportunity to create new products or 

services that are more suitable for each customer group. In this way, companies can 

improve the connection between their products and customer needs, thereby creating 

significant added value for them, in addition to providing more suitable services and 

better meeting customer expectations. In addition, customer categorization also helps 

companies identify customers who may be dissatisfied or potentially switching to 

competitors. With this knowledge, companies can take corrective actions or more 

effective retention strategies to maintain customer satisfaction and prevent them 

from moving to competitors. 

K-means is one of the popular Data Mining algorithms in data analysis used to 

cluster data into groups that have similarities based on their attributes and is the 

easiest algorithm to understand so that this method is very suitable for use in 

grouping customers in order to distinguish customers who are easy to move and those 

who stay so that they can easily increase sales turnover. The basic idea of the K-means 
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algorithm is to partition the data into K groups, where K is the number of groups 

specified by the K-means algorithm.[1][2]. 

Some research has been done, namely previous research by Ridha Maya Faza 

Lubis, et al in 2023, in the research they made containing efforts to reduce the high 

mortality rate due to cervical cancer which continues to increase, clustering 

techniques are used to group data based on similar characteristics. K-Means algorithm 

with rapidminer tester application is used in this process. The final results show that 

cluster 1 has a larger amount of data. Of the total 72 cervical cancer data analyzed, only 

28 of them were classified as cervical cancer patients, while the other 44 data did not 

fall into the category [3]. The next research was conducted by Rizki Muliono and 

Zulfikar Sembiring in 2019, they investigated issues related to the provision of 

allowances to lecturers who have compiled and completed teaching documents such 

as Syllabus, Course Contract, RPS, and RPP. The assessment is carried out by LP2MP by 

applying clustering techniques using the K-Means algorithm. This approach allows 

data to be grouped based on values that are closest to the relevant characteristics, 

making the process more effective. In the results of the study, the level of accuracy 

obtained had a difference of 53.33%[4]. Research using the same method was also 

conducted in 2019 by Dewinta Marthadinata Sinaga and her colleagues focusing on 

clustering the consumer price index using the K-Means algorithm. In the results of the 

study, it can be seen that there are 14 cities that are members of Cluster 1, while 29 

cities are grouped into Cluster 2, and Cluster 3 consists of 23 cities.[5]. In 2022 a study 

was conducted by Ayu Pangestu and Taufik Ridwan, the study aims to classify water 

usage based on the volume of use in cubication. The goal is to provide information 

about water user groups based on water sales data at PAM Kerta Raharja. The method 

used in this research is using the K-Means algorithm. Data that has been processed 

using the Weka application will be grouped into saving, medium, and wasteful 

categories. From the calculation results with the K-Means algorithm, the centroid 0 

value is obtained (46.6), centroid 1 is (13.6), and centroid 2 is (25.4). Cluster group 0 is a 

group of customers who fall into the wasteful category, consisting of 9 people. Cluster 

group 1 is a group of customers with moderate usage, while cluster group 2 is a group 

of customers who are economical.[6]. 

 
RESEARCH METHODS 
Stages of Research  

A series of steps or procedures that must be carried out in a study are referred 

to as research stages. The aim is to ensure the smoothness and success of the 

research and to ensure that all aspects of the research have been properly considered. 

The following is an illustration of the research stages used.  
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Figure 1: Research Stages 

a. Problem Analysis Stage 

The problem analysis stage is carried out to understand and identify the root of 

the problem at hand. The purpose of this stage is to find the main cause of the 

problem in order to find an appropriate and effective solution. The problem 

analysis process involves data collection, data analysis, and data interpretation to 

identify the factors causing the problem and its impact on the affected system. 

Problem analysis aims to gain a thorough understanding of the problem at hand 

and the reasons for the problem. With an understanding of the root of the 

problem, relevant steps can be taken to resolve or address the issue at hand. 

Problem analysis plays an important role in directing problem-solving efforts 

appropriately and effectively by focusing on addressing the source of the 

problem, not just the symptoms. 

b. Problem Analysis Stage 

The problem analysis stage is carried out to understand and identify the root of 

the problem at hand. The purpose of this stage is to find the main cause of the 

problem in order to find an appropriate and effective solution. The problem 

analysis process involves data collection, data analysis, and data interpretation to 

identify the factors causing the problem and its impact on the affected system. 

Problem analysis aims to gain a thorough understanding of the problem at hand 

and the reasons for the problem. With an understanding of the root of the 

problem, relevant steps can be taken to resolve or address the issue at hand. 

Problem analysis plays an important role in directing problem-solving efforts 

appropriately and effectively by focusing on addressing the source of the 

problem, not just the symptoms. 

c. Literature Study Stage 
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 The next stage is a literature study or literature review which has an important 

role in carrying out quality research. This process involves collecting, analyzing, 

evaluating, and compiling various sources of information or relevant literature, 

such as books, journals, articles, reports, and documents related to the topic or 

problem under study. The purpose of the literature study stage is to gain a 

deeper understanding of the topic or problem being researched, as well as 

identify areas of knowledge that are still lacking or require further research. 

d.  Data Collection 

At the data collection stage, researchers will carry out data acquisition in 

accordance with the methods that have been previously compiled. Methods 

used for data collection include interviews, surveys, observations, experiments, 

or document analysis, depending on the type of research being conducted.. 

e.  K-Means Algorithm Implementation Stage 

After analyzing the problem to collect data, the next step is to apply the 

algorithm to the data that has been collected. Algorithms are used to process 

data using predetermined methods. In this research, the K-Means clustering 

algorithm is used to solve existing problems. 

f.  K-Means Algorithm Testing Stage 

 After applying the K-Means algorithm, the next step is to evaluate the 

performance of the algorithm. The evaluation is done using RapidMiner 

platform. If the evaluation results are consistent with the previous algorithm 

implementation, then the evaluation is considered successful. 

g. Report 

In the final stage, the researcher will complete writing a research report that 

succinctly describes all stages and findings of the research. The research report 

should include an introduction, methods, results, analysis, and conclusion 

sections. The report should also be organized according to the format and 

writing style set by the institution or relevant research journal. 

 
Data Mining 

Data mining involves analyzing data using various machine learning techniques 

to automatically extract valuable knowledge. This process has great benefits for the 

future, as data mining forms patterns that can be used for decision making. The data 

used in data mining usually has a large volume (big data), making it important to use 

this technique. Data mining has different classifications, where each type of problem 

requires an appropriate approach. Some of the groups used in data mining are as 

follows[7][8][9][10][11]: 
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Clustering  

Clustering is a method in data mining that is used to group data into groups or 

clusters based on certain characteristics or attributes. The goal is to identify natural 

patterns or hidden structures in the data without the use of prior categories or labels. 

The clustering process involves the use of algorithms that analyze the similarities or 

differences between data points. These algorithms attempt to group data into clusters 

so that data within a cluster has a high degree of similarity, while data between 

clusters has significant differences. Some commonly used methods in clustering are K-

Means, AHC, K-Medoids, and others.[12][13][14] 

 
Prediction 

 Prediction involves forecasting or estimating future values or events based on 

current data. The goal is to provide a reasonable or high-probability estimate of what 

might happen in the future. In data mining, prediction involves using statistical 

techniques, machine learning, or other predictive algorithms to identify patterns or 

trends in data that can be used to predict future values or events. Some commonly 

used algorithms for prediction are KNN, Naive Bayes, C4.5, Rough Set, SVM, and 

others.[15][10][16][17]. 

 
Association 

 Association is a concept in data mining that relates to the linkages or 

relationships between items or attributes in a dataset. Association analysis aims to 

uncover hidden patterns in data that show certain relationships or trends between the 

items. The process of association analysis involves finding itemsets, which are sets of 

items that frequently co-occur in transactions or events. Some of the methods used in 

association analysis are Apriori, Fp-Growth, and others.[11][18][19]. 

 

Classification 

Classification is a process in data mining that is used to group data into 

predefined categories or classes. The goal is to identify patterns that distinguish data 

into various classes based on relevant attributes. Classification models are used to 

predict the appropriate class or label for data that does not yet have a class. Some 

commonly used classification methods are Cart, C4.5, ID3, K-NN, Naive Bayes, 

etc.[20][21][22]. 

 

Estimation 

 Estimation involves calculating or estimating an unknown value or amount 

based on available information or data. The goal is to provide an estimate that is close 

to the true value, although there is no absolute certainty. In data mining, estimation 

involves using statistical techniques or algorithms to calculate or predict unknown 
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values based on available data. Estimation can be applied to various variables or 

parameters, such as income, population, expenditure, and others. Estimation is also 

widely used in various fields, such as economics, finance, social science, and other 

sciences. Some algorithms used in the estimation process include Expectation 

Maximization, Multiple Linear Regression, Simple Linear Regression, and 

others.[23][24]. 

 
K-Means Clustering 

K-Means is one of the methods in data analysis and clustering that aims to 

group data into groups that have similarities based on given attributes. The K-Means 

algorithm operates by finding a group center called centroid, where data with certain 

similarities will be grouped together. The initial step involves determining the desired 

number of groups (k) and randomly determining the initial position of the centroid. 

After that, the algorithm will calculate the distance between each data and the 

centroid and group the data to the nearest centroid. Next, the centroid position is 

updated by taking the average of the data in each group. This process repeats until 

there is no change in the placement of the data or it reaches a pre-set stopping 

criterion. K-Means can be applied in various fields, such as market analysis, customer 

segmentation, pattern recognition, and data clustering in various 

applications.[25][26]. The following steps can be followed in clustering applying the K-

Means method[27][28]: 

1. Determine the number of clusters 

2. In the first iteration, calculate the centroid center by using a randomly drawn data 

value as the initial centroid center. 

𝐾𝑖 =
1

𝑀
∑ 𝑋𝑗

𝑀
𝑗=1 ................................................................................................................  

(1) 

Use the initial centroid to calculate the closest distance 

𝑑𝐸𝑢𝑐𝑙𝑖𝑑𝑒𝑎𝑛(𝑋, 𝑌) = √∑ (𝑋𝑖 − 𝑌𝑖)2𝑛
𝑖=1   .............................................................................  

(2) 

 
Description t: 

d(x,y) = distance of data x to cluster center y  
Xi  = i-th data on the nth data attribute 
Yi = jth data on nth data attribute 

1. Data with the closest values will be grouped together in one cluster, while data that 

has a greater distance will be placed in a different cluster. 

2. Perform the next iteration step using the new centroid position, which is 

determined based on the cluster with the minimum distance to the data. Keep 

repeating this process from step one until reaching the last iteration. If there is a 
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shift in the cluster centroid position, continue the iteration. However, if there is no 

displacement of the cluster centroid position, then the iteration process will be 

terminated. 

 
Customer 

Customers refer to individuals, organizations, or other entities that utilize the 

products or services offered by a company or service provider. They are people or 

groups who make purchases or have direct involvement with a particular business. 

Customers have the ability to directly acquire products or utilize services provided by 

companies with the aim of meeting their needs, desires, or overcoming problems they 

face. Customers have a significant role in maintaining company revenue and 

contribute importantly to maintaining business continuity. In addition, customers also 

have the ability to provide feedback, recommend products or services to others, and 

have an influence on the overall reputation of the company. In this case, maintaining a 

good relationship with customers is a key factor for the company's success in retaining 

existing customers and attracting new customers.[6][29][30][31][32]. 

 
RESULTS AND DISCUSSION 

The process of customer clustering involves analyzing customer data to 

categorize them into different segments based on similar characteristics. One of the 

methods used for this clustering is the k-means method, where the first step is to 

determine the initial centroid randomly until the final process of forming clusters 

determined based on the first iteration to the nth iteration (the clustering search 

process stops if the cluster location in the previous iteration and the iteration after 

does not move, if it moves then continue the next penetration process). In this study, 

2 clusters were formed, namely loyal customers and unfaithful customers. In order to 

deal with unfaithful customers, companies have the option to implement various 

successful marketing and customer retention strategies. This involves improving the 

quality of the product or service provided, providing additional value to customers 

who have been loyal, increasing the level of customer satisfaction, and developing 

loyalty programs that appeal to customers in order to retain them. The following is a 

table of customers with a total of 47 data that will be grouped with K-Means utilizing 

the rapidminer application. 

Table 1. One Month Customer Data 

Customer Code Age Gender 
Number of 

Transactions 

PLG0001 20 Woman 63 
PLG0002 35 Woman 6 
PLG0003 28 Man 40 
PLG0004 40 Man 15 
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PLG0005 17 Woman 8 
PLG0006 21 Woman 71 
PLG0007 51 Man 42 
PLG0008 33 Woman 55 
PLG0009 30 Woman 90 
PLG0010 26 Woman 22 
PLG0011 29 Man 52 
PLG0012 30 Woman 94 
PLG0013 44 Man 25 
PLG0014 31 Woman 11 
PLG0015 24 Man 82 

... ... ... ... 

... ... ... ... 
PLG0046 27 Man 16 
PLG0047 23 Woman 53 

 
Based on table 1, there are 4 attributes used in the clustering process, namely 

the age attribute which will be used as a determinant of products that are in 

accordance with the age range of customers, the second attribute is gender where at 

this attribute of course customers buy needs according to their gender such as 

cosmetic tools that are more dominantly purchased by female customers, attributes of 

female gender are given a value of 1 while male gender is given a value of 2. The last 

attribute is the number of transactions that customers have made during one month. 

 
Application of K-Means Algorithm 
Iteration 1 
1. Number of clusters C=2 (C1 and C2) 
2. Initial cluster centroid 

 

Table 2. Initial Cluster Center (Initial Centroid) 

Code Age Gender 
Number of 

Transactions 

PLG0002 35 1 6 
PLG0019 26 2 70 

3. Calculate the distance between the data and the cluster center with euclidian 
distance. 

𝑑𝐸𝑢𝑐𝑙𝑖𝑑𝑒𝑎𝑛(𝑋, 𝑌) = √∑ (𝑋𝑖 − 𝑌𝑖)2𝑛
𝑖=1   

Data 1: 

𝐶1 = √(20 − 35)2 + (1 − 1)2 + (63 − 6)2 = 3264    

𝐶2 = √(20 − 26)2 + (1 − 2)2 + (63 − 70)2 = 56    



 

936 
 

Data 2: 

𝐶1 = √(35 − 35)2 + (1 − 1)2 + (6 − 6)2 = 0    

𝐶2 = √(35 − 26)2 + (1 − 2)2 + (6 − 70)2 = 4106    

Data 3: 

𝐶1 = √(28 − 35)2 + (2 − 1)2 + (40 − 6)2 = 1164    

𝐶2 = √(28 − 26)2 + (2 − 2)2 + (40 − 70)2 = 902    

Data 4: 

𝐶1 = √(40 − 35)2 + (2 − 1)2 + (15 − 6)2 = 87    

𝐶2 = √(40 − 26)2 + (2 − 2)2 + (15 − 70)2 = 3039    

Data 5: 

𝐶1 = √(17 − 35)2 + (1 − 1)2 + (8 − 6)2 = 22    

𝐶2 = √(17 − 26)2 + (1 − 2)2 + (8 − 70)2 = 3854    

 
Perform calculations for customer data starting from the 6th data (code 

PLG0006) to the 47th data (code PLG0047) using the calculation to find the distance 
between the Euclidean distance clusters above. After the calculation is complete, here 
are the results of the closest distance found to the 47th data.   

Table 3. Closest Distance (Iteration 1) 

Code C1 C2 
Closest 

Distance 
Cluster 

PLG0001 3264 56 56 C2  
PLG0002 0 4106 0  C1 
PLG0003 1164 902 902 C2  
PLG0004 87 3039 87  C1 
PLG0005 22 3854 22  C1 
PLG0006 4239 7 7 C2  
PLG0007 1313 809 809 C2  
PLG0008 2403 233 233 C2  
PLG0009 7061 405 405 C2  
PLG0010 265 2305 265  C1 
PLG0011 2123 327 327 C2  
PLG0012 7749 581 581 C2  
PLG0013 371 2043 371  C1 
PLG0014 29 3487 29  C1 
PLG0015 5788 146 146 C2  

... ... ... ... ... ... 

... ... ... ... ... ... 
PLG0046 109 2917 109  C1 
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PLG0047 2221 293 293 C2  

4. Data that has the shortest distance will be grouped together in one cluster, while 

data that has a farther distance will be placed in another cluster. 

5.  Carry out the next iteration using the new centroid value, where the new 

centroid value is determined based on the cluster position with the minimum 

distance to the data obtained in table 3.𝐾𝑖 =
1

𝑀
∑ 𝑋𝑗

𝑀
𝑗=1   

C1 

𝐴𝑔𝑒 =
1

21
(35 + 40 + 17 + 26 + 44 + 31 + 22 + 19 + 38 + 34 + 39 + 20 + 31 +

38 + 41 + 18 + 23 + 19 +  

 46 + 42 + 27 = 30,952 

𝐺𝑒𝑛𝑑𝑒𝑟 =
1

21
(1 + 2 + 1 + 1 + 2 + 1 + 2 + 1 + 1 + 2 + 1 + 1 + 1 + 2 + 1 + 1 +

2 + 2 + 2 + 1 + 2  

 = 1,429 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑇𝑟𝑎𝑛𝑠𝑎𝑐𝑡𝑖𝑜𝑛𝑠 =
1

21
(6 + 15 + 8 + 22 + 25 + 11 + 31 + 21 + 24 +

31 + 17 + 37 + 20 + 18 + 34 + 20 +  

32 + 13 + 13 + 5 + 16 = 19,952  

Do the calculation according to the search for the new initial centroid C1 (age, 

gender and number of transactions) above against the new initial centroid in C2. After 

calculating the search for the new initial centroid on C2, the following initial centroid 

table is formed. 

Table 4. New Initial Cluster Center (Iteration 2) 

Cluster Age Gender 
Number of 

Transactions 

C1 30,952 1,429 19,952 
C2 30,692 1,462 70,385 

 

Table 4 is used as the initial cluster center which will function as the centroid in 

the second iteration (2). The calculation process is carried out by finding the closest 

distance value, following the same steps as in the first iteration (1). If a change occurs 

in the cluster grouping, the process will be repeated. However, if there is no change 

between the grouping results in the previous iteration and the next iteration, the 

process will stop. 

 
Testing the K-Means Algorithm Using Rapidminer 

RapidMiner provides a user-friendly and easy-to-use user interface with a drag-

and-drop method, allowing users to create data analysis processes without the need 
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to write code manually. With such an intuitive interface, even users without a 

programming background can easily perform data analysis. Apart from that, 

RapidMiner also provides a variety of powerful data analysis algorithms, including 

regression, classification, clustering, association analysis, and others. Users have the 

flexibility to choose the algorithm that best suits their needs and can easily compare 

the performance of different algorithms. To prepare data before conducting analysis, 

RapidMiner provides various preprocessing tools. These tools allow users to clean 

data, remove missing values, normalize data, merge and split columns, and perform 

other data transformations. With this efficient preprocessing process, users can 

quickly prepare data for further analysis. Apart from that, RapidMiner also provides a 

variety of powerful visualization features to help users analyze and understand data. 

Graphs, diagrams, and other visualizations make it easy for users to explore patterns 

and relationships in data in an intuitive way. This contributes to a better understanding 

of the data and can support better decision making as well. The following is a picture 

of the operator input process used and the performance assessment in determining 

the number of clusters to be formed. 

 

Figure 2. Clustering Operator Input 

Based on Figure 2, it can be explained that before continuing the grouping 

process, the input data to be processed and the required operators need to be 

determined. One step is to determine the most effective number of clusters using 

three K-means clustering approaches (k=2 clusters, k=3 clusters, and k=4 clusters). To 

connect the three clustering operators with the input data, the multiply operator is 

used as seen in Figure 2. Next, the performance operator, namely Cluster Distance 

Performance, is used to see the most suitable and accurate number of clusters. 
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Connect the three performances according to the number of clusters that have been 

set in the clustering parameters, with the conditions k=2 (cluster k=2), k=3 (cluster 

k=3), and k=4 (cluster k=4). The three performance parameters (k=2, k=3, and k=4) in 

the main criterion section were selected using Davies Bouldin. After all operators are 

connected properly, run the process and the performance results can be seen in the 

image presented next. 

 

Figure 3. Performance for each number of clusters (K=2, K=3 and K=4) 
 

In Figure 3, it can be seen that this research is more suitable for using 2 clusters, 

with a Davies Bouldin value of -0.564. Meanwhile, for performance with the formation 

of 3 clusters, the Davies Bouldin value is only -0.773, and performance with the 

formation of 4 clusters has a higher value than the performance for cluster 3, namely -

0.634. Therefore, in applying the k-means algorithm for customer grouping, 2 clusters 

are used. The following is a table of the centroids for the final cluster formation 

obtained after running rapidminer. 

 

Table 5. Table Centroid 

Attribut Cluster 0 
Cluster 

1 

Age 29,318 32,12 

Gender 1,455 1,44 
Number of 
Transactions 

75,273 23,72 

Table 5 shows the final centroid value which indicates the iteration process has 

stopped with the centroid value in cluster 0 for the age section being 29.318, gender 

being 1.455 and the number of transactions being 75.273. Meanwhile, the final centroid 

for cluster 1 in the age section was 32.12, gender was 1.44 and number of transactions 

was 23.72. So a customer grouping is formed with 2 clusters, each of which can be 

seen in the following cluster model image. 
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Figure 4. Cluster Model 

Figure 4 explains that 22 items (customers) are grouped into the first cluster 

(cluster 0) and 25 items (customers) are grouped into the second cluster (cluster 2), so 

that the second cluster accommodates more customer data (number of customers). In 

more detail, which customers are grouped into cluster 1 and cluster 2 can be seen in 

the following table. 

Table 6. Clusters Formed  

Customer Code Age Gender 
Number of 

Transactions 
Cluster 

PLG0001 20 1 63 0 
PLG0002 35 1 6 1 
PLG0003 28 2 40 1 
PLG0004 40 2 15 1 
PLG0005 17 1 8 1 
PLG0006 21 1 71 0 
PLG0007 51 2 42 1 
PLG0008 33 1 55 0 
PLG0009 30 1 90 0 
PLG0010 26 1 22 1 
PLG0011 29 2 52 0 
PLG0012 30 1 94 0 
PLG0013 44 2 25 1 
PLG0014 31 1 11 1 
PLG0015 24 2 82 0 

... ... ... ... ... 

... ... ... ... ... 
PLG0046 27 2 16 1 
PLG0047 23 1 53 0 

 

From observations in Table 6, it can be seen that the objects have been 

successfully grouped into groups or clusters that have similar attributes or similar 

characteristics. The table also provides information regarding the comparison of 

attributes of objects in one group, so that it can be seen to what extent the objects in 
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the group are similar or homogeneous. To see the percentage of each cluster, see the 

following picture. 

 

 

Figure 5. Cluster Visualization 

From observations in Figure 5, it can be seen that cluster 0 is shown in green, 

while cluster 1 is shown in blue. Cluster 1, the first, consists of 22 customers, which 

accounts for approximately 46.81% of the total 47 customers in the data. On the other 

hand, cluster 1 has the largest number of customers, namely 25 customers, which 

covers around 53.19% of the total data. 

 

CONCLUSION 

Conclusions were made after applying the K-Means algorithm in grouping 47 

customers with each customer grouped based on the similarity of the attributes used 

(there were 3 attributes used). The manual calculation process is carried out in only a 

few iterations and then continues using the rapidminer application. The process of 

determining the number of clusters that will be grouped has been successfully carried 

out using the rapidminer application by comparing the performance of each cluster 

that will be formed (k=2, k=3 and k=4), in this determination process, grouping 

customers that match the Davies Boulsing value the biggest is forming 2 new clusters. 

The final result after carrying out all the steps in implementing both the algorithm and 

using the application, was that 22 items (customers) were placed in the first cluster 

(cluster 0) with a percentage of 46.81%, while 25 items (customers) were placed in the 

second cluster ( cluster 1) with a percentage of 53.19%. So the final result obtained is 

that the second cluster has more customer data (number of customers) compared to 

the first cluster. 
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