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ARTICLE INFORMATION ABSTRACT

Effective inventory management is essential for maintaining stock availability,
minimizing storage costs, and improving operational efficiency. However, managing
large numbers of inventory items can be challenging when classification is performed
manually or based on subjective criteria. Therefore, a data-driven approach is needed
to group inventory items according to their characteristics and usage patterns. This
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KEYWORDS study aims to implement the K-Means clustering algorithm to classify inventory

items and support more systematic inventory management. This study employs a
K-Means Clustering; Data Mining; Inventory quantitative approach using historical inventory data as the primary dataset. The data
Management; RapidMiner; Inventory undergo preprocessing, including data cleaning, handling missing values, and feature

selection. Relevant inventory attributes, such as stock quantity, item demand, and
transaction frequency, are used as clustering variables, depending on data
availability. The K-Means algorithm is applied to group inventory items into clusters
based on similarities in their characteristics. The resulting clusters are analyzed and
interpreted to identify inventory patterns and support stock management decisions.
Cluster quality can be evaluated using the Silhouette Score or other appropriate
E-mail: febiyusnita2702@gmail.com clustering evaluation metrics. The implementation of K-Means clustering is expected
to produce distinct groups of inventory items based on their characteristics and usage
patterns. These groups can help identify items with different levels of demand, stock
movement, and inventory management priorities. The clustering results can also
provide useful information for determining replenishment priorities, monitoring
stock levels, and improving the allocation of storage resources. The application of K-
Means clustering provides a data-driven approach to inventory item classification
that can support more structured and efficient inventory management. By identifying
similarities among inventory items, the proposed method can assist inventory
managers in making informed decisions regarding stock monitoring and
replenishment planning. Nevertheless, the effectiveness of the classification depends
on data quality, the selection of relevant attributes, and the appropriate determination
of the number of clusters. Further evaluation using actual inventory data is necessary
to establish the practical benefits of the proposed approach.
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INTRODUCTION

Inventory management is one of the most important operational activities in a company because it directly affects product
availability, customer satisfaction, and operational efficiency. Proper inventory management enables companies to
maintain stock availability according to demand while minimizing storage costs and the risk of overstock or stock
shortages. However, many companies still rely on conventional inventory recording systems, making inventory control
less effective and prone to data inconsistencies[1][2][3].

PT. Deli Farm Indonesia is a company engaged in the distribution of fresh food and daily necessities. The company
conducts product sales through online platforms such as WhatsApp and Shopee. Although digital sales have been
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implemented, inventory management is still unable to provide comprehensive information regarding product sales
patterns and inventory movement. Consequently, management often experiences difficulties in determining appropriate
stock levels, resulting in excess inventory for some products while other products experience shortages. These conditions
reduce operational efficiency and increase inventory holding costs[4][5][6].

Advances in information technology have encouraged organizations to utilize data mining techniques for extracting useful
knowledge from large volumes of data. Data mining provides analytical methods capable of identifying hidden patterns,
predicting future conditions, and supporting strategic decision-making. One of the most widely used unsupervised
learning techniques is the K-Means Clustering algorithm, which groups data objects according to their similarity based
on distance calculations. This method has the advantages of simple implementation, fast computation, and the ability to
process large datasets efficiently[7][8].

In inventory management, K-Means Clustering can be applied to classify products according to sales characteristics and
stock movement. Products with similar transaction patterns can be grouped into the same cluster, allowing companies to
identify fast-moving, medium-moving, and slow-moving inventory items. Such information is valuable for determining
inventory policies, warehouse arrangement, purchasing strategies, and production planning. Compared with manual
analysis, clustering provides a more objective and data-driven approach for inventory decision-making.

Several previous studies have demonstrated that the K-Means algorithm has been successfully implemented in various
clustering problems, including customer segmentation, student classification, and product grouping. Nevertheless, studies
focusing on inventory classification in fresh product distribution companies remain relatively limited. Therefore, this
study attempts to fill this gap by implementing the K-Means Clustering algorithm on inventory transaction data from PT.
Deli Farm Indonesia using the Knowledge Discovery in Databases (KDD) framework and RapidMiner as the data mining
platform.

The objective of this research is to implement the K-Means Clustering algorithm to classify inventory items based on
sales characteristics and inventory movement. The clustering results are expected to provide useful information for
inventory control, improve warehouse management efficiency, and support managerial decision-making in determining
inventory policies.

METHOD

This study employed a quantitative approach using data mining techniques to classify inventory items at PT. Deli Farm
Indonesia. The research adopted the Knowledge Discovery in Databases (KDD) framework, which consists of several
systematic stages, namely data collection, data selection, preprocessing, data transformation, data mining, and
interpretation of the results. The KDD framework was selected because it provides a structured process for extracting
meaningful knowledge from large datasets and has been widely implemented in data mining research.

The data used in this study were obtained from inventory transaction records at PT. Deli Farm Indonesia. The dataset
contains information related to inventory items, including product codes, inventory quantities, and sales transaction data
during the observation period. Prior to the clustering process, the collected data underwent preprocessing to eliminate
duplicate records, correct inconsistent data, and remove incomplete information that could affect clustering performance.
Data transformation was subsequently performed to convert the dataset into a format suitable for analysis using the K-
Means algorithm.

The clustering process was conducted using the K-Means Clustering algorithm. Initially, the number of clusters (k) was
determined based on the research objectives. The algorithm then randomly selected initial centroids and calculated the
Euclidean distance between each data object and the centroids. Each inventory item was assigned to the nearest cluster
according to the minimum distance value. After all data objects were assigned, new centroid positions were recalculated
based on the average values of each cluster. This iterative process continued until no further changes occurred in cluster
membership, indicating that the clustering process had converged.

The Euclidean Distance formula was applied to measure the similarity between data objects and cluster centroids, as
expressed in Equation (1).

d(x,y) =

where d(x,y) represents the Euclidean distance between two data objects, x; denotes the value of the observed attribute,
yi represents the centroid value of the corresponding attribute, and nnn indicates the total number of attributes used in the
clustering process.
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The implementation of the K-Means algorithm was performed using RapidMiner software. RapidMiner was selected
because it provides an integrated environment for data preprocessing, clustering, visualization, and evaluation without
requiring extensive programming knowledge. The clustering results generated by RapidMiner were analyzed to identify
inventory groups with similar sales characteristics and stock movement patterns. These results were subsequently
interpreted to provide recommendations for improving inventory management, warehouse arrangement, and inventory
planning at PT. Deli Farm Indonesia.

RESULTS AND DISCUSSION

This study utilized inventory sales transaction data obtained from PT. Deli Farm Indonesia during the January—February
2025 observation period. A total of 40 inventory items representing fresh food products and staple commaodities were
analyzed using the K-Means Clustering algorithm. The sales quantity recorded for each product during the observation
period served as the clustering variables. Before the clustering process was performed, the dataset underwent
preprocessing to remove duplicate records, correct inconsistent data, and ensure data completeness. The cleaned dataset
was subsequently imported into RapidMiner to perform the clustering analysis.

Table 1. Sample of Inventory Sales Dataset

Code Product January (kg) | February (kg)
KD_1 TSB | Tepung Segitiga Biru | 12 19
KD_2_TMN | Timun 48 44
KD_3_MS Minyak Sunco 60 58
KD_4 KP Kopi 450 448
KD_5_BRS | Beras 60 70
KD_6_AF Ayam Filet 115 200
KD_7_BB Blue Band 69 75
KD_8_AKF | Ayam Katsu Frozen | 105 115
KD_9_LMN | Lemon 30 29
KD_10_BM | Bawang Merah 65 73

Source: PT. Deli Farm Indonesia (processed by the authors).

Table 1 presents a sample of the inventory sales dataset used in this research. The complete dataset consisted of 40
inventory items with monthly sales quantities that became the basis for clustering analysis. These sales values represent
product movement and were selected because they reflect inventory demand during the observation period. Higher sales
values indicate products with greater inventory turnover, while lower values indicate products with slower movement.
The clustering analysis was conducted using the K-Means algorithm with the number of clusters set to two (k = 2). The
algorithm initialized the centroid positions randomly, calculated the Euclidean distance between each inventory item and
the cluster centroids, reassigned cluster membership based on the minimum distance, and recalculated the centroid
positions until convergence was achieved. The iterative process stopped after the second iteration because no further
changes in cluster membership occurred.
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Figure 1. Implementation of the K-Means Clustering process in RapidMiner.
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Figure 1 illustrates the implementation of the K-Means algorithm using RapidMiner. The process begins with importing
the inventory dataset, followed by connecting the dataset to the K-Means operator, specifying the number of clusters, and
executing the clustering process. RapidMiner automatically performs centroid calculation, cluster assignment, and
iteration until stable clustering results are obtained. This implementation significantly simplifies the clustering procedure
compared with manual computation.

The final clustering results classified all inventory items into two distinct groups according to their sales characteristics.
The classification produced meaningful information regarding inventory demand patterns that can be utilized as a basis
for inventory planning.

Table 2. Summary of Final Clustering Results

Cluster | Characteristics Inventory Recommendation
Cluster 1 | Low to moderate sales | Maintain minimum inventory level
Cluster 2 | High sales Increase inventory availability

Source: Research Results.

Based on Table 2, Cluster 1 consists of products with relatively low inventory turnover, including vegetables, fish, meat,
spices, and several processed food products. These products require more conservative inventory management because
excessive stock may increase storage costs and the risk of product deterioration. In contrast, Cluster 2 contains products
with consistently high sales volumes, primarily staple commodities that experience continuous customer demand.
Consequently, products assigned to Cluster 2 should receive higher replenishment priority to ensure product availability
and prevent stock shortages.
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Figure 2. Visualization of inventory clustering generated by RapidMiner.

Figure 2 presents the visualization of the final clustering results generated by RapidMiner. The software displays the
distribution of inventory items according to the similarity of their sales characteristics, making it easier to distinguish
between low-demand and high-demand products. The graphical visualization also confirms that the clustering process
successfully separated the inventory data into two well-defined groups.

Overall, the implementation of the K-Means Clustering algorithm successfully identified inventory groups with different
sales characteristics. The resulting clusters provide valuable decision support for inventory management, warehouse
organization, procurement planning, and stock control at PT. Deli Farm Indonesia. These findings are consistent with
previous studies demonstrating that K-Means Clustering is an effective approach for inventory classification.
Nevertheless, this study is limited by the use of a two-month observation period and only two clustering groups. Future
research may improve the model by incorporating longer observation periods, additional inventory attributes, and
comparative clustering techniques such as Fuzzy C-Means, DBSCAN, or Hierarchical Clustering to obtain more
comprehensive classification results.

CONCLUSION

This study successfully implemented the K-Means Clustering algorithm to classify inventory items at PT. Deli Farm
Indonesia based on sales transaction data. Using the Knowledge Discovery in Databases (KDD) framework and
RapidMiner software, the inventory data were successfully grouped into two clusters representing different sales
characteristics. Cluster 1 consists of products with relatively low to moderate sales volumes, whereas Cluster 2 contains
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products with consistently high sales volumes and inventory turnover. These clustering results provide meaningful
information regarding inventory demand patterns and can support more effective inventory planning and warehouse
management.

The implementation of the K-Means algorithm demonstrates that data mining techniques can effectively transform
inventory transaction data into useful knowledge for managerial decision-making. The resulting product classification
enables the company to prioritize inventory replenishment for high-demand products while minimizing excessive stock
for low-demand products. Consequently, the proposed approach contributes to improving inventory management
efficiency, reducing storage costs, and supporting more accurate inventory control strategies at PT. Deli Farm Indonesia.
Although the proposed approach produced satisfactory clustering results, this study is limited by the use of sales
transaction data collected over only a two-month observation period and by employing a fixed number of two clusters.
Future research is recommended to incorporate longer observation periods, additional inventory attributes, and
comparative clustering algorithms, such as Fuzzy C-Means, DBSCAN, or Hierarchical Clustering, to improve clustering
accuracy and provide more comprehensive decision support for inventory management.
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