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Abstract 
 

This study aims to analyze motor vehicle sales data in Indonesia by applying the K-Means algorithm as a data clustering method. This 

algorithm was chosen because of its advantages in efficient large-scale data processing and its ability to uncover hidden patterns without 

the need for labels. This technique has been widely applied in market segmentation, including in the automotive industry, to understand 

consumer behavior and sales trends across regions. The data used in this study includes the number of vehicles sold in several provinces, 

which were then grouped into three main categories: high sales (strong sales), medium sales (fair sales), and low sales (poor sales). 

Evaluation of the clustering results was conducted using a confusion matrix and spatial visualization, which showed that most of the data 

was accurately clustered. These findings also revealed areas with high sales potential that are not optimally served by current distribution 

strategies. In addition to technical aspects, this study also considered non-technical factors such as brand trust and promotional 

effectiveness, which contribute to differences in sales levels between regions. The results of this study provide a more targeted picture of 

market segmentation and can be used by automotive industry players as a basis for formulating more targeted marketing and distribution 

strategies. 
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1. Introduction 

The advancement of information technology has encouraged the use of data mining in various fields, including the automotive industry 

sector. One of the popular methods in data mining is clustering, which allows data grouping without requiring specific labels or classes 

[4]. Clustering is an effective method in identifying hidden patterns in large data sets, and the K-Means algorithm is one of the most widely 

used approaches due to its efficiency and effectiveness [1]. The K-Means algorithm works by grouping data based on numerical similarities, 

such as sales volume, into a number of predetermined clusters. The results of this process can provide an accurate picture of market 

distribution or segmentation [5]. In addition, the application of K-Means has proven useful in supporting more targeted and efficient 

marketing strategies [6]. 

 

In the context of motor vehicle sales, this method has been widely applied to group regions based on sales levels, such as regions with 

high, medium, and low sales categories [4], [12]. The information generated from this grouping process is very important in increasing the 

efficiency of vehicle distribution and the preparation of targeted promotional strategies. However, the success of the implementation of the 

K-Means algorithm is greatly influenced by the accuracy in determining the number of clusters and the quality of the data used. Challenges 

such as the presence of outliers and the selection of initial centroids can affect the accuracy of clustering results [1]. 

 

Previous research has shown that clustering methods, especially K-Means, have an important role in supporting strategic decision making 

in automotive sales [13], [14]. With this approach, companies can gain deeper insights into market potential in various regions and 

strengthen competitiveness in the automotive industry. 

2. Literature Review 

The use of data mining has become an important approach in the business world, especially in managing large-scale complex data. One of 

the unsupervised learning methods that is widely used is clustering, with the K-Means algorithm as the main approach because of its speed 

and efficiency [1]. The advantage of this algorithm is its ability to divide data into groups that have similar characteristics based on 

numerical values. However, several studies have also highlighted its weaknesses, such as sensitivity to the initial centroid value and the 

presence of outliers [1], [4]. Previous research has shown that K-Means can be applied effectively in the sales sector, especially in 

identifying distribution patterns and customer segmentation. For example, grouping vehicle sales data with this algorithm can produce 
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regional clusters with different sales levels, thus helping business actors in formulating distribution and promotion strategies [4], [10]. The 

clustering results produced are able to show potential areas or those that are less effective in product absorption, so that business decisions 

can be directed in a more focused manner.  

In addition, the K-Means algorithm has also been integrated with customer analysis methods such as RFM (Recency, Frequency, Monetary) 

to strengthen data-based marketing strategies [6]. Through this integration, organizations can identify the most loyal, most active, or most 

valuable customer segments. This is in line with other findings that state that proper segmentation can improve promotion and distribution 

efficiency [12], [14]. On the other hand, several studies focus on psychological factors and consumer perceptions, such as brand trust and 

the effectiveness of promotional mixes, which have also been shown to influence motor vehicle purchasing decisions [2], [3], [16]. 

Although these studies do not use data mining techniques, the findings are still important to enrich the dimensions of overall market 

segmentation analysis, especially when data grouping is combined with demographic or behavioral data. 

 

To face the challenges of big data scale, several developments have been made, one of which is through optimizing the K-Means algorithm 

to be more adaptive to large amounts of data and parallel [1], [7]. This innovation is important considering the increasing complexity of 

data in today's digital era. Thus, previous research shows that the K-Means algorithm is very relevant and effective in clustering sales data, 

both for regional segmentation, customers, and distribution strategies. However, in order for clustering results to be more representative of 

market reality, integration with other variables such as consumer loyalty, vehicle type, purchasing season, or demographic factors is 

required [5], [11], [13]. 

3. Theoretical Basis 

3.1. Data Mining Theory 

In the data mining process, there are several main stages that must be carried out so that the analysis results can provide meaningful 

knowledge. This process begins with data collection, which is the basic stage for obtaining raw data from various sources. The next stage 

is data preprocessing which includes cleaning data from empty values, outliers, and data normalization so that all attributes are on the same 

scale. This step is important to improve the performance of the K-Means algorithm. The core stage of this process is the data mining process 

itself, where the K-Means algorithm is applied to group data into a number of clusters based on the similarity of attribute values. Then a 

pattern evaluation is carried out to assess the quality of the clustering results, such as by measuring intra-cluster distance and inter-cluster 

distance or using the silhouette score value. The final result of this process is the presentation of knowledge in the form of graphic 

visualizations, tables, or cluster maps to facilitate interpretation of the results. 

3.2. Clustering Theory 

Clustering is a method of grouping data without labels based on the similarity of characteristics or distance between data. The main purpose 

of clustering is so that data in one group has high similarity, while between groups have significant differences. This technique is very 

useful in market segmentation because it is able to identify consumer groups or regions based on patterns found from the data. Clustering 

is used in various fields, including marketing, biology, and of course sales analysis. 

3.3. K-Means Algorithm 

K-Means is a clustering algorithm that divides data into k groups based on the center of the cluster (centroid). This algorithm works 

iteratively, starting by selecting k points as the initial centroid, then grouping the data based on proximity to the centroid, then recalculating 

the centroid position based on the data in the cluster, and this process is repeated until stable. K-Means is popular because of its efficiency 

in processing large data, although it has disadvantages such as having to determine the number of clusters at the beginning and being 

susceptible to outliers. 

3.4. Motor Vehicle Sales Theory 

Motor vehicle sales are influenced by many factors such as economic conditions, purchasing power, promotions, and consumer trends. 

Vehicle sales data contains important information that can be analyzed to reveal market behavior, such as the most popular vehicle types, 

regions with the highest sales volumes, and seasons or times that influence purchases. Understanding these dynamics is important in 

designing marketing strategies, determining regional targets, and product development. 

3.5. Market Segmentation and Decision Making 

Market segmentation is the process of dividing a market into smaller groups that have similar characteristics. In this study, segmentation 

was carried out based on clustering results using the K-Means algorithm. The results of this segmentation can be used by automotive 

companies to develop more targeted marketing strategies, as well as by the government as a basis for transportation and infrastructure 

policies. Proper segmentation will result in efficiency in distribution, promotion, and customer service in various regions of Indonesia. 

4. Research Methods 

This research uses a quantitative approach with data mining methods, specifically clustering techniques using the K-Means algorithm. This 

quantitative approach was chosen because this research focuses on analyzing numerical data in the form of motor vehicle sales from various 

regions in Indonesia. This research is exploratory in nature, aiming to discover patterns and groupings in sales data without any 

predetermined dependent variables. 
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The data used in this study are secondary data in the form of motor vehicle sales data based on province, type of vehicle, and certain time 

period, obtained from open sources such as AISI (Indonesian Motorcycle Industry Association), Gaikindo (Indonesian Automotive Industry 

Association), and official government websites. The data will be processed and analyzed using data processing software such as Python or 

RapidMiner. The variables used include the number of units sold, sales area, and vehicle category (car or motorcycle). 

The steps in data analysis start from the preprocessing stage, namely data cleaning and normalization, then continued with determining the 

optimal number of clusters using the Elbow method. After that, the K-Means algorithm is applied to group the data. The results of clustering 

are then analyzed descriptively to determine the characteristics of each cluster formed. Interpretation of the results will be associated with 

market conditions and relevant marketing strategies. This analysis is expected to provide a more in-depth and data-based picture of the 

segmentation of the motor vehicle market in Indonesia. 

 

4.1.  Research Flow 

 

 
Fig. 1: Research flow 

5. Design Analysis 

5.1.  Clustering Model Data 

Table 1: Clustering Model Data 

NO CITY QUANTITY SOLD SALES CATEGORY 

1 Jakarta 7 Laku keras 

2 Bandung 5 Cukup laku 

3 Surabaya 2 Kurang laku 

4 Medan 6 Laku keras 

5 Makassar 3 Kurang laku 

The clustering model data in this study was formed based on attributes representing motor vehicle sales activity in various cities in 

Indonesia. The main attributes used in the modeling include city name, number of vehicles sold, and sales categories based on sales volume 

intervals: Poor Sales (1–3 units), Fair Sales (4–5 units), and High Sales (6–7 units). This data was then processed using the K-Means 

algorithm to group it into clusters that represent sales patterns based on vehicle demand levels. 

6. Implementation and Discussion 

The clustering results above show a mapping of Indonesian cities based on the number of vehicles sold using the K-Means algorithm. Each 

dot on the diagram represents a city, and different colors indicate the clusters formed: blue for the Poorly Sold cluster, orange for Fairly 

Sold, and green for Highly Sold. For example, Jakarta and Medan are classified as Highly Sold clusters due to their high number of vehicle 

sales, while Surabaya is included in the Lowly Sold cluster. This visualization provides a clear picture of regional segmentation based on 

vehicle demand levels, which can be utilized for more targeted distribution and marketing strategies. 
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. 
Fig. 2: Train and Test Data 

 

6.1. Comparison of Predictions and Actuals 

1. confusion matrix 

 
Fig. 2: confusion matrix 

 

The confusion matrix below illustrates the results of the evaluation of the clustering model against the actual labels based on the number 

of vehicles sold in various regions in Indonesia, with the categories Less Selling for sales of 1-3 units, Fairly Selling for 4-5 units, and 

Hard Selling for 5-7 units, where in this analysis the number 5 is categorized as Fairly Selling to maintain the consistency of class 

separation. From these results, it can be seen that most of the data was successfully grouped correctly by the K-Means algorithm, especially 

in the Less Selling and Hard Selling categories, each of which showed a high level of accuracy. However, there were still a number of 

errors in grouping, especially in data that was on the boundary between categories, such as the sales value of 5 units which had the potential 

to be ambiguously classified as Fairly Selling or Hard Selling. 

This suggests that while the clustering method can provide useful segmentation, it has limitations in handling borderline cases and requires 

further evaluation, such as distance analysis between clusters or the use of additional metrics such as silhouette scores. Overall, the K-

Means clustering model is capable of providing a fairly accurate representation of vehicle sales patterns and can be utilized by automotive 

industry players to understand market segmentation, manage vehicle distribution efficiently, and determine more targeted promotional 

strategies based on demand trends in each region. 

 

2. Comparison of Predictions and Actuals 

 

 
Fig. 3: Comparison of Prediction and Actual 
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A comparison between the cluster prediction results and the actual labels of motor vehicle sales data provides an overview of how well the 

K-Means algorithm is in grouping data based on vehicle behavior levels, namely Low Selling (1–3 units), Fair Selling (4–5 units), and High 

Selling (5–7 units), with the adjustment that the number 5 is included in the Fair Selling category. Based on the comparison results, most 

of the data was successfully predicted according to its actual label, especially for the Low Selling and High Selling categories which have 

quite contrasting sales characteristics, so they are easily separated by the algorithm. However, there were several discrepancies in the data 

with sales values close to the boundaries between categories, for example sales of 4 or 5 units which sometimes entered different clusters 

due to the closeness of the values. 

 

This indicates that although the K-Means algorithm is quite effective in capturing general patterns in the data, there are weaknesses in 

distinguishing data with median values or thresholds between clusters, which can be caused by overlapping characteristics between 

categories. Therefore, the results of this comparison not only help evaluate model performance, but also provide a basis for consideration 

for model improvements, either by adjusting the number of clusters, adding supporting variables, or combining it with other validation 

methods such as the Davies-Bouldin Index or Silhouette Score to obtain clustering results that are more representative and closer to actual 

conditions in the field. 

 

7. Conclusion 

 

Based on the research results, it can be concluded that the K-Means algorithm is effective for grouping motor vehicle sales data in Indonesia 

into three main categories, namely Less Selling, Fair Selling, and High Selling. This clustering process is able to identify sales distribution 

patterns based on the number of vehicles sold in various regions, thus providing useful information in understanding market characteristics 

in a more segmented manner. Although the K-Means algorithm has limitations in distinguishing data that is on the boundary between 

categories, in general the model shows quite good performance in grouping data that has significant differences in value. The results of the 

confusion matrix and the comparison between predictions and actuals indicate that this method can be an effective analysis tool, especially 

in supporting strategic decision-making for automotive industry players, such as in determining distribution targets, marketing strategies, 

and mapping market potential by region. Thus, the application of clustering using K-Means provides a real contribution in utilizing sales 

data to support the efficiency and accuracy of business strategies in the automotive sector. 
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