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The Medicom campus is a place of work that provides jobs to the 
community. In work, employee status cannot be separated, namely 
permanent employees and contract employees. In employee status, 
employee salaries can be determined. In determining employee 
salaries, there are several problems that can disrupt employee 
performance at work. For this reason, a method is needed to 
determine employee salaries. One method that can be used is the K-
Means Clustering Algorithm. Which is considered quite effective in 
determining the suitability of salaries for permanent employees and 
contract employees. By creating clusters to make it easier for finance 
workers to record and determine and adjust employee salaries based 
on their status. 
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Introduction  
 
Work is an activity that can be done without needing to have any special expertise or skills. The aim of 
doing this work is to earn income to meet daily needs. Everyone can work to meet their needs, so work 
must be done by everyone. 

In an organization or business, worker classification is needed to determine the 
skill/professional level of workers which is useful for improving the quality of workers in an 
organization or company. Ability is a skill that a person has that enables a person to be able or unable 
to do the job  (Arifin, 2020). 

From the explanation above, it can be concluded that determining employee salaries is a 
process of allocating resources according to their skills to achieve the best goals. Therefore, a 
comparison of the salaries of permanent employees and contract employees can be determined. 

At the AMIK Medicom Campus, finding employee salaries is still done manually, so that errors 
can be found in the process of receiving employee salaries, which can make employees complain about 
receiving salaries, therefore a technique is needed to determine fixed salaries and employee contracts. 
One technique that can be used to overcome the above problem is the K-Means Clustering Algorithm. 
An algorithm is a sequence or steps to carry out calculations or can also be used and implemented to 
solve problems written sequentially (Rustam, 2020). The K-Means algorithm is an iterative clustering 
algorithm that partitions a data set into a number of clusters that have been determined at the 
beginning (Putri, 2020). As objects that have the same characteristics are grouped into one cluster and 
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objects that have different characteristics are grouped into another cluster (Syafnidawaty, 2020). One 
method of clustering that is more famous than other clustering algorithms is K-means because of the 
simplicity of the algorithm and its efficiency (Ansari, 2019) 
  The cluster algorithm method is suitable for use in segmentation, such as in the customer 
segmentation process for a supermarket carried out by sangkar (Rajagopal, 2019). This technique was 
also used in previous research to determine different surveys with algorithms based on spatial data 
sets (Vaghela, 2019). Data mining with a Distributed and energy efficient System using the Clustering 
Method for hierarchical Wireless Sensor NetworksHuang as research conducted by previous research 
(Sulastri H, 2021). 
  Based on analysis and testing with the rapid miner at the AMIK Medicom Campus, a cluster 
method can be produced so that it can help group employee salary data and the results of the testing 
can be obtained from the highest salary and lowest salary for employees using the K-means algorithm 
to make it easier to search for data. in helping to classify employee salaries. 
 
Method 

 
a. Knowledge Discovery In Database (KDD) 

Knowledge discovery in databases (KDD) is a computer science terminology that refers to the 
process of searching for useful information from large collections of digital data, such as databases or 
datasets. 

KDD has a handful of processes that include: (a) Data preparation, (b) Data selection, (c) Data 
cleaning, (d) Application of information to datasets, (f) Interpretation of results 

The main goal of KDD is to extract high-level information from low-level data. In other words, 
the KDD process focuses on mapping low-level data and transforming it into a more concise, clear and 
meaningful form. Discover unexpected relationships and can summarize data in new ways so that it 
can be useful and understandable for users (R. Mythily, 2021). 

This KDD method has been used in the data industry for more than a decade, to be precise 
since 1989 by Piatetsky -Shapiro. Initially, data mining and KDD were done manually. However, with 
data volumes increasing to terabytes, this process has become too difficult to do manually. As a result, 
there is now a lot of software and tools available that can help uncover hidden data and formulate 
assumptions and hypotheses—which are the foundation of the application of artificial intelligence. 
With the development of technology, knowledge discovery in databases now includes many 
multidisciplinary elements. 

b. Definition of Data Mining 
Data Mining is a process that uses computer engineering to be able to perform data analysis 

and knowledge extraction automatically according to Fajar Astuti Hermawati (Nurhayati, 2018). Data 
mining is a unit of process of dredging or collecting important information from large data units. The 
data mining process always uses statistical methods, mathematics, and even utilizes artificial 
intelligence technology (Adani, 2021). Data mining is a process using artificial intelligence, statistical 
techniques, mathematics, and machine learning to identify and extract useful information and related 
knowledge from various large databases (Gurunescu, 2017). Clustering is one of the methods of data 
mining (Gullo, 2018) and clustering has become a valid instrument for solving complex problems in 
computer science and statistics (Tagarelli, 2018). 

c. Data Mining Stages 
Stages carried out in the Data Mining process (Firdaus, 2019): (a) Data Cleaning, (b) Data 

Integration, (c) Data Transpormation, (d) Application of Data Mining Technique (f)  Interpretation / 
Evaluation (g) Knowledge. 

d. Definition of Clustering 
Clustering or clustering is a method of grouping data. According to Tan, 2006 clustering is a 

process for grouping data into several clusters or groups so that data in one cluster has the maximum 
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level of similarity and data between clusters has a minimum similarity. Clustering is the process of 
partitioning a set of data objects into subsets called clusters. Objects in a cluster have similar 
characteristics to each other and are different from other clusters. A decision tree is an elaboration 
question, while the leaves reflect the classes or groups (Mubarok, 2019). Clustering is the process of 
grouping data points into two or more groups so that data points belonging to the same group are 
more similar to each other than to different groups, based only on the information available with the 
data points (N. Nidheesh, 2018). 

e. K-Means algorithm 
The main principle of this technique is to arrange k partitions/centroids/means from a set of 

data. The K-means algorithm starts by forming cluster partitions at the beginning, then this cluster 
partition is iteratively improved until there are no significant changes to the cluster partitions 
according to Witten, Eibe, & Hall (Butarbutar, 2019). The algorithm is very easy to implement and 
execute, fast and can be used according to Wu & Kumar's needs (Butarbutar, 2019) 

The K-Means Clustering algorithm is one of the algorithms used in data clustering analysis. 
The definition is an algorithm that aims to group data into similar groups, based on the similarity of 
certain attributes or characteristics. In this algorithm, each group will be represented by a centroid 
which is the center point of the cluster. The use of the K-Means algorithm aims to make it easier to 
understand data systematically. 
  The research framework is the stages that must be carried out by researchers in conducting 
research. The following are the stages of the research framework for the K-Means algorithm method. 
The research methodology can be seen in Figure 1 below: 
 

 
Figure 1. Research Stages 

 

Results and Discussions  

a. Data Analysis 
When collecting data, the first thing to do is an interview technique while asking for data from 

the personnel department (N. Y. S. Munti, 2019). There are several factors that can influence employee 
salaries, one of which is internal factors which will be discussed in this research which will be grouped 
so that they can help the process of understanding employee salary data and data taken from the AMIK 
Medicom campus. 
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b. Clustering Analysis Using the K-Means Algorithm 
Cluster analysis means creating groups of data objects based on existing information and their 

relationships. In the picture below are the algorithm stages: 

Start

Determine the number of 
clusters (k)

Determining Centroids

The centroid 
changes

End

Calculating salary based 
on centroid

Group data by salary

 
Figure 2. K-Means Process Flowchart Diagram 

Figure 2 is a flowchart of the K-Means process. The initial step is to determine the number of 
Clusters (K), then determine the centroid. When testing the centroid, if the answer is Yes then the 
salary is calculated based on the centroid, if not then the process is end. And the final step is to group 
the data based on the highest and lowest salaries. 

c. Data Determination 
In data grouping, you must first determine the data that will be processed so that the goal is 

achieved. 
 
d. Determine the Attributes Used 

In this research, the factors that influence the salaries of permanent employees and contract 
employees are: (a) Employee position, (b) Employee status, (c)  Employee basic salary, (d) Employee 
benefits, (f) Employee Overtime, (g) Total employee salary. 
 
e. Data Coding 

Employee salaries are influenced by several factors that have been determined as tools. There 
are 30 employee data, 19 permanent employees and 11 contract employees. 

 

Table 1: Sample Initial Data for Permanent Employees and Contract Employees 

ID Name Gender Position Status 
Basic 
salary 

Benefits Over Time 
Total 
Salary 

07B10034711 SUYANTO  L  Staff Adm  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

97B00372445 
DENI 
ARIANTO 

 L  Teknisi  TETAP  
 Rp 
2.900.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.000.000  

93B00239668 SALMAN  L  Satpam  TETAP  
 Rp 
3.000.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.100.000  
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90B02063963 
TOMSON 
MANALU 

 L  TU 
 

KONTRAK  
 Rp 
2.850.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.565.000  

96B00394094 
LAMRIA 
NABABAN 

 P  Supir 
 

KONTRAK  
 Rp 
2.550.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.265.000  

89B00272022 
PRANTO 
SINAGA 

 L  Kebersihan  TETAP  
 Rp 
2.700.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
3.800.000  

98B10027110 
ANJUR 
PANEM 
PARDEDE 

 L  IT  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

89B00276437 
PUKKA 
SIHOMBING 

 L  Staff Adm  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

91B02272091 
PIATOR 
MAHARAJA 

 L  Teknisi  TETAP  
 Rp 
2.900.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.000.000  

92B02299274 ANDI  L  Satpam 
 

KONTRAK  
 Rp 
2.850.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.565.000  

98B10028548 SAMIN  L  TU  TETAP  
 Rp 
2.900.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.000.000  

97B00234520 
EKA SRI 
AGUSTINI 

 P  Supir  TETAP  
 Rp 
3.100.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.200.000  

97B00234447 
MUHAMMAD 
IRSYAD 
NASUTION 

 L  Kebersihan  TETAP  
 Rp 
2.700.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
3.800.000  

94B00657933 
YOSEP 
SIALLAGAN 

 L  IT  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

97B00372262 SUTARJO  L  Staff Adm 
 

KONTRAK  
 Rp 
2.750.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.465.000  

97B00234579 
EDI 
SISWANTO 

 L  Teknisi 
 

KONTRAK  
 Rp 
2.350.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.065.000  

91B02272372 
JUNAIDI 
PURBA 

 L  Satpam  TETAP  
 Rp 
3.000.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.100.000  

95B00470102 RALIONO  L  TU 
 

KONTRAK  
 Rp 
2.850.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.565.000  

90B02195476 RUSMEN  L  Supir  TETAP  
 Rp 
3.100.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.200.000  

95B00445740 
ANTON 
SINAGA 

 L  Kebersihan 
 

KONTRAK  
 Rp 
2.650.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.365.000  

98B10027920 SUARSINI  P  IT  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

90B02063831 ABDUL MUIS  L  TU  TETAP  
 Rp 
2.900.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.000.000  

94B00657271 
HOTMAN 
GARINGGING 

 L  Supir 
 

KONTRAK  
 Rp 
2.350.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.065.000  

96B00392353 SUSILAWATI  P  Kebersihan 
 

KONTRAK  
 Rp 
2.850.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.565.000  

83B02001687 
DEWI 
MARPAUNG 

 P  IT 
 

KONTRAK  
 Rp 
2.550.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.265.000  

98B10030056 
RAMLAN 
SAING 

 L  Staff Adm  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

97B0                         
96035800623 

ARIANTO  L  Staff Adm  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

97B00357925 
DEWI 
KARTIKA 

 P  Staff   Adm 
 

KONTRAK  
 Rp 
2.850.000  

 Rp   
650.000  

 Rp  
65.000  

 Rp 
3.565.000  

94B00656612 
FIKSON 
PAKPAHAN 

 L  IT  TETAP  
 Rp 
3.200.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
4.300.000  

98B10029660 DAKWA  L  Kebersihan  TETAP  
 Rp 
2.700.000  

 Rp 
1.000.000  

 
Rp100.000  

 Rp 
3.800.000  

 
Table 2: Table of Total Costs for Permanent Employees and Contract Employees 

Code Position 
Basic Salary  Benefits  Overtime / Hours 

Permanent  Contract  Permanent  Contract  Permanent  Contract  
1 Staff Adm Rp3.200.000 Rp2.850.000  Rp  1.000.000  Rp 650.000   Rp  100.000   Rp 65.000  
2 Teknisi Rp2.900.000 Rp2.550.000  Rp  1.000.000  Rp 650.000   Rp  100.000   Rp 65.000  
3 Satpam Rp3.000.000 Rp2.650.000  Rp  1.000.000  Rp 650.000   Rp  100.000   Rp 65.000  
4 TU Rp2.900.000 Rp2.550.000  Rp  1.000.000  Rp 650.000   Rp  100.000   Rp 65.000  
5 Supir Rp3.100.000 Rp2.750.000  Rp  1.000.000  Rp 650.000   Rp  100.000   Rp 65.000  
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6 Kebersihan Rp2.700.000 Rp2.350.000  Rp  1.000.000  Rp 650.000   Rp  100.000   Rp 65.000  
7 IT Rp3.200.000 Rp2.850.000  Rp  1.000.000  Rp 650.000   Rp  100.000   Rp 65.000  

f. Data Transformation 
Data transformation is carried out because the data type is not numeric, so the data must be 

transformed first by frequencying the data that appears the most by sorting the frequency from 
highest to lowest and initializing the data. 

Table 3. Sample of employee data for the Clustering process 

ID Name Gender Position Status 
Basic 
salary 

Benefits 
Over 
Time 

07B10034711 SUYANTO 1 1 1 11 21 31 
97B00372445 DENI ARIANTO 1 2 1 12 22 32 
93B00239668 SALMAN 1 3 1 13 23 33 
90B02063963 TOMSON MANALU 1 4 2 111 221 331 
96B00394094 LAMRIA NABABAN 2 5 2 112 222 332 
89B00272022 PRANTO SINAGA 1 6 1 16 26 36 

98B10027110 
ANJUR PANEM 
PARDEDE 

1 7 1 17 27 37 

89B00276437 PUKKA SIHOMBING 1 1 1 11 21 31 
91B02272091 PIATOR MAHARAJA 1 2 1 12 22 32 
92B02299274 ANDI 1 3 2 117 227 337 
98B10028548 SAMIN 1 4 1 14 24 34 
97B00234520 EKA SRI AGUSTINI 2 5 1 15 25 35 

97B00234447 
MUHAMMAD IRSYAD 
NASUTION 

1 6 1 16 26 36 

94B00657933 YOSEP SIALLAGAN 1 7 1 17 27 37 
97B00372262 SUTARJO 1 1 2 115 225 335 
97B00234579 EDI SISWANTO 1 2 2 116 226 336 
91B02272372 JUNAIDI PURBA 1 3 1 13 23 33 
95B00470102 RALIONO 1 4 2 111 221 331 
90B02195476 RUSMEN 1 5 1 15 25 35 
95B00445740 ANTON SINAGA 1 6 2 113 223 333 
98B10027920 SUARSINI 2 7 1 17 27 37 
90B02063831 ABDUL MUIS 1 4 1 14 24 34 
94B00657271 HOTMAN GARINGGING 1 5 2 116 226 336 
96B00392353 SUSILAWATI 2 6 2 117 227 337 
83B02001687 DEWI MARPAUNG 2 7 2 114 224 334 
98B10030056 RAMLAN SAING 1 1 1 11 21 31 
97B00358006 ARIANTO 1 1 1 11 21 31 
97B00357925 DEWI KARTIKA 2 1 2 117 227 337 
94B00656612 FIKSON PAKPAHAN 1 7 1 17 27 37 
98B10029660 DAKWA 1 6 1 16 26 36 

 

Table 4. Clustering Code 

Position Code 
Basic Salary Benefits Over Time 

Permanent  Contract  Permanent  Contract  Permanent  Contract  
Staff Adm 1 11 111 21 221 31 331 
Teknisi 2 12 112 22 222 32 332 
Satpam 3 13 113 23 223 33 333 
TU 4 14 114 24 224 34 334 
Supir 5 15 115 25 225 35 335 
Kebersihan 6 16 116 26 226 36 336 
IT 7 17 117 27 227 37 337 

 
 

g. Clustering Process Using the K-Means Algorithm 
The data that has been determined will be processed using a clustering process using the K-

Means algorithm so that the best grouping results are obtained which will later help in understanding 
employee data. 

There is some data used to carry out the clustering process, namely: (a) Determine the 
number of clusters from employee salaries of 5 clusters (k = 4), (b) Determine the centroid, taken at 
random 
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Center calculates the distance between centroid points using the points of each object using 
Euclidian Distance. There is an initial centroid calculation manually. The calculation is as follows: 

                            𝐷 (𝑖,𝑗) =√                                                ……………………………….   (1) 

Where: 
x = cluster center 
y = data 
Where x is the first cluster center data and y data is the cluster data that will be tested using cluster 
center data. 

Table 5 employee centroids 
97B00234447 MUHAMMAD IRSYAD NASUTION 1 6 1 16 26 36 
94B00657933 YOSEP SIALLAGAN 1 7 1 17 27 37 

 

After analyzing the data as explained in the previous chapter, the next step is to carry out 
implementation. Implementation is carried out using the Rapid Miner 6.2 application which will help 
make it easier to group  salaries of permanent and contract employees which will help in the decision 
making process. 

a. Clustering Test Results 
Clustering test results using the Rapid Miner 7.5 application with 5 clusters 

 

 

Figure 3. Rapid miner results with line diagram 

 
Figure 3 Rapid Miner results with a line diagram which is the result of clustering testing using 

the Rapid Miner application with attributes Number, Gender, Position, Status, Allowances and 
overtime. 
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Figure 4. Cluster model of 5 clusters 

 

Figure 4 explains the cluster model which consists of 5 clusters, namely: data cluster 0 
(gender) = 8 items, cluster 1 (position) = 6 items, cluster 2 (status) ) = 3 items, cluster 3 (allowances) = 
8 items and cluster 4 (overtime) = 5 items. The test results can be obtained from the employee's 
highest salary and lowest salary. Using the K-Means algorithm can make data searching easier. 

 

 
Figure 5. Root set cluster 

 

Figure 5 Root set cluster obtained from rapidminer which produces Cluster 0=8 items, Cluster 
1=6 items, Cluster 2=3 items, Cluster 3=8 items and Cluster 8=5 items with a total of 30 items. 

 

 
Figure 6. Centroid value 

 

Figure 6 centroid value with attributes Number, Gender, Position, Status, Allowances and 
overtime with 5 clusters, namely cluster 0, cluster 1, cluster 2, cluster 3 and cluster 4 
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Figure 7. Clustering plot 

 

Figure 7 Clustering plot is a graph of grouping data based on gender, position, status, basic 
salary, allowances and employee overtime. 

 

 
Conclusions  
 
Based on the results of the analysis and testing of the problem, it can be concluded that the cluster 
method can help group employee salaries using 5 clusters of the 30 items used, with data cluster 0 
(gender) = 8 items, cluster 1 (position) = 6 items, cluster 2 (status) ) = 3 items, cluster 3 (allowances) = 
8 items and cluster 4 (overtime) = 5 items. The test results can be obtained from the employee's 
highest salary and lowest salary. Using the K-Means algorithm can make data searching easier. Using 
the rapid miner application can help classify employee salaries.  For development in future research, it 
is hoped that researchers will have a better understanding of the factors that influence the high and 
low salaries of employees, so that the understanding of employee data is broader. In further research 
development, it can be carried out with even larger amounts of data. The RapidMiner application is 
software that is very easy to use and can be used to help group data. RipadMiner software is used in a 
wider field because using this software in daily work applications can help work activities. 
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