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 Regional revenue is one of the indicators of regional financial ability that 

needs to be analyzed to determine the realization of revenue. Analyses that are 

still descriptive have not been able to group data based on similar 

characteristics. This study aims to apply the K-Means algorithm to classify 

the regional income pattern of Kudus Regency based on monthly income 

realization data. The research uses a quantitative approach with secondary 

data in the form of the realization of regional revenue in Kudus Regency in 

2020–2024 obtained from the Regional Revenue, Finance, and Asset 

Management Agency (BPPKAD) of Kudus Regency. Data processing is 

carried out using the RapidMiner application through the Read Excel, Set 

Role, Normalize, K-Means Clustering, and Performance stages, The number 

of clusters is set to three (k = 3). The results of the study showed that the K-

Means algorithm succeeded in grouping data into three Cluster 0 clusters 

consisting of 4 data, namely September, October, November, and December. 

Cluster 1 consists of 1 data, namely August, while Cluster 2 consists of 7 data, 

namely January, February, March, April, May, June, and July.  Centroid 

analysis showed that each cluster had different characteristics, while 

evaluation using Performance Vector yielded a Davies-Bouldin Index value 

of -0.444 which showed good grouping results based on the RapidMiner 

evaluation. The results of this study are expected to be supporting information 

in the evaluation and planning of regional revenue management in Kudus 

Regency. 
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1. INTRODUCTION  

Regional revenue is one of the important signs that shows the financial ability and level of 

independence of local governments in carrying out public service tasks and economic development [1]. 

Regional income that has been achieved each period has different characteristics, both in terms of the 

amount and the way it is achieved in each region. These differences can be seen in an orderly way through 
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grouping data based on their properties or characteristics. For example, some regions can be divided into 

low, medium, or high income categories based on the amount of income they earn [2]. 

In its management, regional revenues have different characteristics, both in terms of the amount and 

the way they are realized. Based on the level of realization and the share given to the total regional revenue, 

regional revenue is divided into three categories, namely low, medium, and high [3]. Low regional income 

is shown by a realization value that is not so large and often changes, while moderate regional income 

shows a fairly fixed realization with a medium role. High regional income has a large realization value 

and plays a dominant role in total regional income [4]. The difference in these characteristics needs to be 

looked at carefully so that regional income patterns can be understood more clearly. 

Kudus Regency, which is one of the districts in Central Java Province, has a diverse regional revenue 

structure and continues to change over time, especially when viewed from the monthly revenue data that 

has been achieved. Until now, the analysis of regional revenues is still descriptive, so it has not been 

possible to systematically classify revenues based on the same pattern. This causes information about 

income groups that have similar characteristics to not be optimally utilized in regional financial evaluation 

and planning efforts. 

Analysis of regional revenues that only describes in a descriptive manner often cannot reveal hidden 

patterns in complex data. Therefore, a better way of analyzing data is needed to classify regional revenue 

data based on the characteristics of the value that has been achieved. Clustering, as part of data mining, is 

an analysis technique that is suitable for use because it can group data based on its similarity of properties 

without the need for initial label information [5]. 

Clustering is a method of data mining analysis that aims to group data into several small groups 

(Clusters). The goal is for the data within one group to have a high similarity, while the data between the 

groups has a marked difference [6]. Clustering techniques  are often used in various fields, such as regional 

economics and finance, because they can find patterns hidden in numerical data. Clustering is very suitable 

for analyzing regional income data that has a considerable variation in value and is variable [7]. Clustering 

is unsupervised learning, meaning that grouping is done without using predetermined labels or categories. 

This technique is very suitable for grouping regional income data that has diverse values and has not been 

divided into previous categories. 

The K-Means algorithm  is one of the data grouping techniques that is often used in scientific research 

because it has good efficiency and is able to group data in the form of large numbers based on their 

similarity [1]. The K-Means algorithm  is often used in regional financial analysis, for example to segment 

regional tax revenues, segment regional budgets, and map economic conditions in various regions [8]. 

Studies on the application  of K-Means to financial data show that this method is able to recognize similar 

patterns and data groups, such as in the grouping of tax revenue types in regions [9]. In this study, the K-

Means algorithm  was used as a method to group the regional income pattern of Kudus Regency based on 

monthly income data into three groups, namely low, medium, and high income. 

Previous research has shown that the K-Means algorithm  is used to map economic conditions in 

various regions by grouping districts or cities based on the value of economic indicators such as income 

or Gross Regional Domestic Product (GDP), resulting in a structured mapping of regional conditions [10]. 

This grouping helps to recognize differences in economic characteristics in different regions and can 

support better policy-making. 

In addition, the K-Means algorithm  is also used in other types of regional data, such as in taxpayer 

classification to help with regional revenue management strategies [11] and regional budget data grouping 

to make the budget planning process easier [12]. These findings show that the K-Means algorithm  is very 

relevant to be used in the research on the grouping of regional income patterns in Kudus Regency, which 

is the main focus of this study. 

Based on this explanation, this research was carried out because there is a need to recognize regional 

income patterns in a more structured manner using data mining techniques, especially the K-Means 

algorithm. This study uses the K-Means algorithm to group the regional income pattern of Kudus Regency 

into three categories, namely low, medium, and high, based on monthly income realization data that has 

been recorded. Therefore, the results of this study are expected to provide an overview of regional revenue 

patterns, as well as become a reference in the management and planning of regional revenue in Kudus 

Regency. 

2.  RESEARCH METHOD  

This research is carried out through several stages that are systematically arranged, Each stage is 

carried out to support the achievement of research objectives, ranging from data collection to analysis of 

results. For more details the flow is depicted in the following image: 
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Figure 1. Research Stages 

This research was carried out in Kudus Regency, Central Java Province, using secondary data in the 

form of monthly regional revenue realization data for the period January 2020 to December 2024 obtained 

from the Regional Revenue, Finance, and Asset Management Agency (BPPKAD) of Kudus Regency. The 

population in this study is all data on the realization of regional income in Kudus Regency during that 

period. The sampling technique used is a saturated sample (total sampling), so that all data is used as a 

research sample. Thus, all regional revenue realization data for the 2020–2024 period is used as research 

data for the clustering process using the K-Means algorithm to group regional revenue patterns into three 

categories, namely low, medium, and high. Here is an overview of the data that has been collected: 

Table 1. Revenue Realization Data 

Revenue Realization of BPPKAD Kudus Regency 

month 

Year 

2020 2021 2022 2023 2024 

1 8.450.357.684 7.119.391.634 8.617.864.922 11.834.812.594 13.654.347.478 

2 16.319.875.107 9.604.164.074 8.816.450.563 12.098.598.327 25.654.836.176 

3 24.442.466.758 11.684.495.316 13.727.321.066 13.007.949.446 41.449.489.228 

4 30.633.136.472 17.188.554.579 12.619.123.514 11.122.835.621 52.814.036.508 

5 39.187.163.459 8.602.222.131 16.179.372.786 15.474.280.546 68.273.610.000 

6 47.337.999.688 11.933.400.093 14.272.846.099 19.759.345.323 85.445.201.536 

7 61.220.247.211 8.313.950.276 16.454.192.238 17.772.773.621 112.592.557.371 

8 38.721.685.912 106.604.150.865 24.187.388.431 29.378.424.163 141.936.437.571 

9 62.746.522.451 117.018.652.820 15.159.016.440 14.572.457.211 155.749.983.633 

10 113.936.387.157 128.671.986.003 12.232.026.166 12.863.050.442 170.327.873.446 

11 113.844.484.473 138.766.930.199 14.057.050.430 12.984.137.767 183.767.618.642 

12 126.240.575.956 114.330.256.306 11.339.784.384 12.915.003.098 200.191.740.795 

 

The data analysis method in this study uses a clustering technique with the K-Means algorithm to 

group the pattern of regional revenue realization in Kudus Regency based on monthly income data for the 

period January 2020-December 2024. The analysis stage starts from collecting regional revenue realization 

data obtained from the local government's official report, then preprocessing the data is carried out through 

completeness checks, format adjustments, and data processing so that it is ready for analysis. Next, the 

number of clusters in three categories is determined, namely low, medium, and high income, then the initial 

centroid is determined as the central point of each cluster. Each data is calculated in its distance to the 

centroid using the Euclidean Distance method, then the data is grouped into clusters that have the closest 

distance. After the grouping process is complete, new centroids are calculated based on the average value 

of the members in each cluster. This process is carried out iteratively until no more changes in cluster 

members or centroids have reached a convergent state [13]. 

Determination of the number of Cluster (k) [14]: 

𝑊𝐶𝑆𝑆 = ∑ ∑ ‖𝑥𝑖 − 𝐶𝑗‖
𝑛𝑗

𝑖=1
𝑘
𝑗=1                                     (1) 

Where: 

𝑥𝑖 = data i, with 𝑖 = 1, 2, 3, … , 𝑛 

𝐶𝑗 = Centroid cluster to J, with 𝑗 = 1, 2, 3, … , 𝑘 

𝑛𝑗 = amount of data in the J cluster, with 𝑗 = 1, 2, 3, … , 𝑘 

𝑘   = number of clusters   
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‖𝑥𝑖 − 𝐶𝑗‖ = The distance between the data and the centroid cluster 

 

Determining  the initial centroid [15]: 

𝐶 = {𝑐1, 𝑐2, 𝑐3, … 𝑐𝑘}                                (2) 

Where: 

𝐶 = Initial centroid assembly 

𝐶𝑗 = Centroid cluster Ke-J 

𝑘 = Number of clusters  

 

Calculating the distance of data to the centroid [16]: 

                                                                          𝑑(𝑥𝑖 , 𝐶𝑗) = √∑ (𝑥𝑖𝑘 − 𝐶𝑗𝑘)2𝑝
𝑘=1                             (3)                             

Where: 

𝑥𝑖  = Data to i 

𝐶𝑗  = Centroid cluster Ke-J 

𝑘   = Number of variables (from 1, 2, 3,,,,,p) 

𝑥𝑖𝑘 = The data value on the kth variable 

𝐶𝑗𝑘 =  centroid value on the k variable 

If the data has only 1 variable (e.g. income value), then the formula becomes: 

𝑑(𝑥𝑖, 𝐶𝑗) = |𝑥𝑖 − 𝐶𝑗|                                                                                                             (4) 

 

Defining cluster  membership [17]: 

𝑑(𝑥𝑖 , 𝐶𝑗) = 𝑚𝑖𝑛{(𝑑(𝑥𝑖 , 𝐶1), 𝑑(𝑥𝑖 , 𝐶2), … , 𝑑(𝑥𝑖 , 𝐶𝑘)}                                                 (5) 

Where:  

𝑥𝑖 = Data to i 

𝐶𝑗 = Centroid cluster Ke-J 

𝐶1, 𝐶2, … , 𝐶𝑘 =  the first, second, to last cluster 

 

Calculating  the new centroid [18]: 

 

𝐶𝑗 =
1

𝑛𝑗
 ∑ 𝑥𝑖

𝑛𝑗

𝑖=1
                                                                                                                                  (6) 

Where:  

𝐶𝑗  = New centroids in the Jth cluster  

 𝑛𝑗 = The amount of data in the J cluster 

 𝑥𝑖 = The I-I data in the J-Cluster 

 

3. RESULTS AND DISCUSSION 

 This section presents the results of the application  of the K-Means algorithm  in grouping the regional 

revenue pattern of Kudus Regency based on monthly income realization data for the 2020–2024 period. 

The results obtained include the data processing process, cluster formation  , centroid value  of each cluster, 

and interpretation of the characteristics of each income group. Furthermore, the results of the grouping are 

explained to describe regional revenue patterns and discuss their effectiveness in supporting decision-

making in the field of regional financial management. 

3.1 Research Data 

This study uses secondary data obtained from the Regional Revenue, Finance, and Asset Management 

Agency (BPPKAD) of Kudus Regency. The data used is data on the regional income of Kudus Regency 

which has been realized during the period from 2020 to 2024. The data was chosen because it was able to 

show the pattern of changes in regional income over five years, so that it was in accordance with the purpose 

of the study to group regional income patterns using the K-Means method. 

The research data was made based on the month period, from January to December. Thus, the total 

objects analyzed were 12 observation data, while the variables used consisted of five numerical variables, 

namely the realization of regional revenue for 2020, 2021, 2022, 2023, and 2024. In addition, there is one 

variable on the Moon that acts as an identity to distinguish each data object.  
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Before the grouping process is carried out, the data first goes through the data preparation stage. This 

stage aims to ensure that the data used is of high quality, so that it can produce the best grouping. The check 

is done to find out if there is incomplete data, repetitive data, or inappropriate data types. Based on the 

results of the examination, all the data provided is considered complete and can be used for research 

purposes without having to delete or add anything. 

The research data used in this study is presented in table 2: 

Table 2. Regional Revenue Data for 2020-2024 
Revenue Realization of BPPKAD Kudus Regency 

Month  

Year 

2020 2021 ⋯ ⋯ 2024 

January 8.450.357.684 7.119.391.634 ⋯ ⋯ 13.654.347.478 

February 16.319.875.107 9.604.164.074 ⋯ ⋯ 25.654.836.176 

March 24.442.466.758 11.684.495.316 ⋯ ⋯ 41.449.489.228 

April 30.633.136.472 17.188.554.579 ⋯ ⋯ 52.814.036.508 

May 39.187.163.459 8.602.222.131 ⋯ ⋯ 68.273.610.000 

June 47.337.999.688 11.933.400.093 ⋯ ⋯ 85.445.201.536 

July 61.220.247.211 8.313.950.276 ⋯ ⋯ 112.592.557.371 

August 38.721.685.912 106.604.150.865 ⋯ ⋯ 141.936.437.571 

September 62.746.522.451 117.018.652.820 ⋯ ⋯ 155.749.983.633 

October 113.936.387.157 128.671.986.003 ⋯ ⋯ 170.327.873.446 

November 113.844.484.473 138.766.930.199 ⋯ ⋯ 183.767.618.642 

December 126.240.575.956 114.330.256.306 ⋯ ⋯ 200.191.740.795 

Based on Table 1, it can be seen that the value of regional income achieved every month varies during 

the research period. These differences show that the characteristics of regional income vary from month to 

month. Some months result in higher revenues, while others are lower. These differences in properties are 

the basis for using the K-Means algorithm to group data based on the degree of similarity between objects. 

In this study, each month is considered as one object, while the value of income achieved from 2020 

to 2024 is used as a variable in the grouping process. The K-Means algorithm calculates how similar two 

objects are by comparing their variable values using Euclidean Distance, so that objects that have similar 

income patterns will be grouped into the same cluster. 

Before the grouping process begins, the data also goes through the normalization stage using the Z-

Transformation method. This stage aims for all variables to have the same scale, so that no one particular 

variable is too dominant in the distance calculation. Therefore, all variables make a balanced contribution 

to the grouping results. 

Based on the purpose of the study, the number of clusters used was three clusters with a value of k 

equal to 3. The value of k = 3 was chosen because the purpose of the study wanted to divide the regional 

income pattern into three groups that have certain characteristics. The results of the grouping will then be 

analyzed by paying attention to the value of the group center and the characteristics of each group, so that 

it can provide information about the regional income pattern of Kudus Regency during the research period. 

 

3.2 Implementation of the K-Means Algorithm  Using RapidMiner 

After the research data has been obtained and prepared, the next step is to apply the K-Means 

algorithm through the Altair AI Studio (RapidMiner) application. This implementation aims to group data 

on the realization of regional income in Kudus Regency based on the similarity of data characteristics 

during the period from 2020 to 2024. Grouping is carried out automatically by the application using the K-

Means algorithm, so that the analysis process is faster and produces data groups that have similar 

characteristics. 

Before the grouping process begins, the data must go through a pre-processing stage so that the data 

can be properly processed by the system. These stages include the process of importing data, determining 

the role of each variable (Set Role), normalizing data (Normalize), grouping process using K-Means 

operators, and evaluating results with Cluster Distance Performance operators. All of these stages are 

organized in a workflow in Altair AI Studio (RapidMiner) so that each operator is connected to each other 

and forms an organized data processing process. 
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Figure 2. K-Means Algorithm Implementation Workflow 

The process begins by using the Read Excel operator which aims to import research data into Altair 

AI Studio, also known as RapidMiner. Next, it uses the Set Role operator to assign the Moon variable as 

the ID, so that the variable only functions as a data identity and is not involved in the calculation process 

of the K-Means algorithm. 

The next step is Normalize, which is the process of converting data into a more standard form using 

the Z-Transformation method. Normalization is carried out because the amount of regional income varies 

every year. If the data is not normalized, variables with larger values will further affect the distance 

calculation, which can change the grouping results. With normalization, all variables have the same scale 

so that each variable makes a balanced contribution to the formation of the group. 

After the normalization process is completed, the data is then processed using the Clustering method, 

namely K-Means. In this study, the number of clusters was set as three (k = 3). The selection of the 

number of groups was carried out based on the purpose of the research, which was to group regional 

income patterns into three categories, then interpreted as low, middle, and highincome groups based on 

the results of the group center analysis and the characteristics of the data in each group. 

In the clustering stage, the K-Means algorithm works by determining the initial central point, then 

calculating the distance of each data to that central point using Euclidean distances. Next, each data is 

placed in the group that is the closest distance. Once all the data is grouped into clusters, the algorithm 

calculates the new cluster centers by taking the average of all members in each cluster. The process is 

repeated continuously (iteration) until the position of the center of the group no longer changes or until it 

reaches the maximum limit of the specified number of iterations. 

The last stage is to evaluate the clustering results using the Cluster Distance Performance operator. 

This operator is used to evaluate the quality of grouping by paying attention to the distance between 

members in one group as well as the distance between different groups. The results of the evaluation are 

used as a reference to determine whether the grouping process has succeeded in creating data groups that 

have high similarities in them and clear differences from other groups. 

 

3.3 Import Research Data 

The first step in running the K-Means algorithm is to feed the research data into the Altair AI Studio 

(RapidMiner) application. The research data that has been compiled in Microsoft Excel (.xlsx) format is 

imported using the Read Excel operator. This operator is used to read information from Excel files so that 

it can proceed to the next stage. The process of importing data is carried out by choosing a place to store 

the file, choosing the worksheet to use, and ensuring that the data type in each column is correct. After 

the import process is complete, all the research data successfully appears in the form of an ExampleSet 

and is ready to be used for the next processing step. 

 

Figure 3. Import Data Using the Read Excel Operator 

After the research data is obtained, the next stage is to implement the K-Means algorithm using the 

Altair AI Studio (RapidMiner) application. The implementation begins with importing data using the 

Read Excel operator. This stage is carried out so that the regional revenue realization data that has been 

compiled in Microsoft Excel format can be read and recognized by the system as a dataset that is ready 

to be processed. The data import process also aims to ensure that all variables and their data types are 

appropriate so that there are no errors in the next analysis process. The success of this process is shown 
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by all the data that has been successfully displayed in the form of an ExampleSet, so that the data is ready 

to be used as input in the processing process. 

Next, variable settings are carried out using the Set Role operator. This stage aims to determine the 

function of each variable in the clustering process. In this study, the Moon variable was designated as  the 

ID variable (Identifier) because it only functions as the identity of each research object and has no 

influence on the distance calculation process. Meanwhile, the regional revenue realization variable from 

2020 to 2024 will continue to be used as a numerical variable because it is the basis for the grouping 

process. This variable is set so that the K-Means algorithm only processes data that truly represents the 

characteristics of regional income so that the grouping results become more accurate. 

The next stage is to normalize the data using the Normalize operator with the Z-Transformation 

method. Normalization is carried out because regional revenue realization data has a different range of 

values for each variable. The difference in the range of values can cause variables with larger values to 

dominate the distance calculation process, thus affecting the clustering results. Therefore, normalization 

is necessary to equalize the scale of all variables so that each variable makes a balanced contribution in 

the process of cluster formation. With the data that has been normalized, the measurement of similarity 

between objects becomes more objective because it is not affected by the difference in the magnitude of 

the value in each variable. 

After the normalization process is completed, data grouping is carried out using the K-Means operator. 

In this study, the number of clusters was determined as many as three (k = 3) in accordance with the 

purpose of the study, which was to group the regional income pattern of Kudus Regency into three groups 

based on the level of similarity of data characteristics. The clustering process is carried out by calculating 

the distance of each object to the centroid using the Euclidean Distance method. Next, each object will 

be placed in the cluster that has the closest distance. Once all objects acquire clusters, centroids are 

updated based on the average value of the members in each cluster. The process is carried out repeatedly 

until the position of the centroid has not changed again or has reached a convergent state. This stage is at 

the heart of the research because it produces data groups that have similar regional income characteristics. 

After the clustering process is complete, the last stage is to evaluate the grouping results using the 

Cluster Distance Performance operator. Evaluation was carried out to determine the quality of the 

clusters generated by the K-Means algorithm. The assessment was carried out based on the proximity of 

each member to their respective centroid cluster. The smaller the average distance value produced, the 

higher the level of similarity between the members in the cluster, thus indicating that the grouping process 

has gone well. The results of this evaluation are then used to support the interpretation of the results of 

the Cluster Model, ExampleSet, and Centroid Table, so that it can provide a more comprehensive picture 

of the regional income pattern of Kudus Regency formed from the clustering process. 

 

3.4 Clustering Results  

The clustering process using the K-Means algorithm produces several outputs that are the basis for 

the analysis of research results. The following are the results of clustering using the Altair AI Studio 

(RapidMiner) application, which consists of Cluster Model, ExampleSet, Centroid Table, and 

Performance Vector. Each output provides different information about the results of data grouping, 

starting from the number of clusters formed, the membership of each data in each cluster, the value of the 

centroid as the center of the cluster, to the evaluation of the quality of the grouping results. Analysis of 

all outputs was carried out to find out the characteristics of each cluster so that it could provide an 

overview of the regional income pattern of Kudus Regency based on the level of similarity of data. 

The process of grouping the regional income data of Kudus Regency using the K-Means algorithm 

resulted in a group model that shows how many members there are in each group. These results were 

obtained through a grouping process using the RapidMiner application with a specified number of groups 

(k) of three. The Cluster Output model serves to provide information about the amount of data that has 

been successfully grouped into each cluster. 

 

 
Figure 3. Cluster Model 
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Figure 3 shows that Cluster 2 has the largest number of members, namely 7 data (58.33%), while 

Cluster 0 consists of 4 data (33.33%) and Cluster 1 only 1 data (8.33%). The difference in the number of 

members shows that most of the regional income data of Kudus Regency has a similar pattern so that they 

are in the same group. Meanwhile, clusters with fewer members show different data characteristics. 

However, the naming of Clusters 0, 1, and 2 is only an automatic label from the K-Means algorithm, not 

an indication of the level of income. The low, medium, or high category will be determined based on the 

centroid value of each cluster. 

 

 
Gambar 4. Performance Vector 

 

The results of the Performance Vector evaluation showed that the K-Means algorithm was able to 

group the regional income data of Kudus Regency based on the level of similarity of patterns. The mean 

value of the distance of the data to the centroid of -0.964 indicates that most of the data has proximity to 

the center of the respective cluster. Cluster 2 has the smallest average distance, which is -1.302, so its 

members have the closest pattern to the centroid than  the other clusters. Cluster 0 has a value of -0.615, 

while Cluster 1 is -0.000 because it consists of only one data. In addition, the Davies-Bouldin Index (DBI) 

value of -0.444 shows that the grouping results are of fairly good quality because they can be clearly 

distinguished between clusters. Thus, the K-Means method succeeded in dividing the regional income 

data of Kudus Regency into groups based on the similarity of their characteristics. 

 

 
Figure 5. Plot Clustering 

 

The visualization of the clustering results shows that the K-Means algorithm has succeeded in forming 

three data groups, namely cluster 0, cluster 1, and cluster 2. Each point on the graph depicts observation 

data based on the month, with the position of the points indicating proximity to a particular cluster. Cluster 

2 has the largest number of members, namely 7 data, so it looks like a denser group because it has 

relatively similar income characteristics. Meanwhile, cluster 0 consists of 4 data with different patterns 

than cluster 2. Cluster 1 only has 1 data that is visible as a separate point, indicating the existence of 

periods with the most different income characteristics. Overall, the visualization shows a fairly clear 

separation between clusters without much overlap, thus reinforcing the results that the K-Means algorithm 

is able to group the revenue data of the Kudus Regency region based on the similarity of patterns. 
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The results of the study show that the K-Means algorithm is able to group the regional income data of    

Kudus Regency into three clusters based on the level of similarity of data characteristics. The grouping 

process is carried out after the normalization stage so that each variable has the same scale, so that the 

clustering results are not affected by large differences in values between variables. Based on the results 

of processing using RapidMiner, Cluster 2 has the largest number of members, namely seven data, 

followed by Cluster 0 with four data, and Cluster 1 with one data. The dominance of Cluster 2 shows that 

most regional income data has almost the same pattern, while Cluster 1 shows the existence of a single 

period with significantly different income characteristics. The difference in the number of members in 

each cluster illustrates the variation in regional income patterns that can be separated based on their level 

of similarity. 

Centroid value analysis shows that each cluster has different revenue characteristics. Cluster 0 has a 

relatively higher central value on several variables so that it shows a greater income tendency than the 

other groups. Cluster 2 describes the most common revenue patterns because it has the most members, 

while Cluster 1 is a special group because it consists of only one data with different characteristics. The 

results of the evaluation using Performance Vector with a Davies-Bouldin Index (DBI) value of -0.444 

showed that the grouping process had resulted in a fairly good cluster separation. The visualization of the 

clustering results also shows that each group is clearly formed. Thus, the K-Means algorithm can be used 

as an analysis method to recognize the pattern of regional income in Kudus Regency and provide 

information that can support the evaluation and planning of regional revenue management. 

 

4. CONCLUSION 

Based on the results of the study, the K-Means algorithm was successfully applied to classify the regional 

income patterns of Kudus Regency using the RapidMiner application. The clustering process with a number 

of 3 clusters (k = 3) resulted in three clusters of Cluster 0 consisting of 4 data, namely September, October, 

November, and December. Cluster 1 consists of 1 data, namely August, while Cluster 2 consists of 7 data, 

namely January, February, March, April, May, June, and July. data. The results of centroid analysis showed 

that each cluster had different characteristics, while evaluation using Performance Vector showed that the 

grouping results were of good quality.  This study shows that the K-Means algorithm is able to group regional 

income data based on the level of similarity of its characteristics. The results of the grouping can be used as 

supporting information for the Kudus Regency Government in understanding regional revenue patterns and as 

a consideration in evaluating and planning regional revenue management in a more targeted manner. 
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