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Abstract: The Implementing training is a crucial tactic for creating workers with the abilities needed by
the company and current trends. The present training procedure, however, is ineffective as it disregards
the findings of yearly employee assessments and does not sufficiently take into account the demands of
the workforce. As a result, there is now a discrepancy between corporate expectations and personnel
skills. Finding appropriate training programs can be aided by using clustering techniques to categorize
employees according to their annual assessment criteria. The clustering techniques K-Means and K-
Medoids are used in this work. Work performance, discipline, loyalty, accountability, compliance,
integrity, teamwork, initiative, and leadership are among the qualities that are evaluated. When
employing k=3, the results reveal that K-Means and K-Medoids generate equal cluster groupings, with
K-Means exhibiting a somewhat higher Davies-Bouldin Index (DBI) score than K-Medoids.
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L. INTRODUCTION
Performance evaluation is an essential part of contemporary organizational management. It functions as an organized
procedure that gives managers the ability to evaluate and comment on the accomplishment of both personal and
corporate objectives [1-2]. Performance management's main goal is to boost motivation and productivity, and
employees are paid according to their efforts. A scientific and data-driven strategy is necessary to improve employee
engagement in an effective assessment system, which functions as a self-reinforcing loop. Systematic employee
assessments are advantageous to businesses because they enhance employee development and their bond with the
company [3-4].
This research suggests using a clustering algorithm-based employee performance evaluation (EPE) system to improve
the accuracy and applicability of assessments. Employees can be categorized according to performance metrics using
clustering techniques like K-Means and K-Medoids to determine the best training and development plans. In addition to
increasing organizational effectiveness, this strategy fosters team cohesion and personal development [5—-6].
In a related study, Adel et al. created an efficient loT-based assessment tool that evaluated employee contributions
using the appropriate set of performance indicators [7]. Through sensors, the instrument collected contextual
information about the work environment and real-time performance statistics. This made it possible for decisionmakers
to create exact plans to raise performance and uphold standards. Data analytics and clustering techniques were
combined to create a multi-criteria evaluation model that grouped workers based on performance trends. According to
experimental data, the IoT-supported system performed noticeably better in terms of training results and judgment
accuracy than traditional tools.
Employee performance clustering was examined by Surendra et al., who also suggested an evaluation technique based
on behavior modeling and organizational analysis [8]. Conventional assessment methods are time-consuming and less
flexible, frequently relying on static psychological models. They created a dynamic, multidisciplinary structure that is
more responsive, needs less administrative labor, and facilitates frequent reviews in order to address these issues. Better
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personnel planning and resource allocation are made possible by this strategy, which raises organizational effectiveness
and service quality.

In order to further optimize employee evaluations, this study examines the efficacy of a clustering algorithm-driven
EPE framework, identifies its drawbacks, and suggests enhancements. This approach seeks to give a more accurate,
impartial, and useful evaluation of employee performance by combining qualitative insights and quantitative clustering
techniques, thereby advancing corporate objectives.

II. RELATED WORK

C Preeti Arora et al. (2015) conducted a study titled Analysis of K-Means and K-Medoids Algorithm for Big Data,
which found that the K-Medoids algorithm outperformed K-Means in execution time and clustering accuracy

[9].Agus Perdana Windarto (2017) researched Implementation of Data Mining on Rice Imports by Major Country of
Origin Using K-Means Clustering Method, applying K-Means to analyze rice import volumes [ 10].Kalpit G. Soni et al.
(2017) performed a Comparative Analysis of K-Means and K-Medoids Algorithms on IRIS Data, concluding KMedoids
handles larger datasets more efficiently than K-Means [11].Mediana Aryuni et al. (2018) studied Bank Customer
Segmentation using both algorithms, showing K-Means excelled in intra-cluster distance and slightly outperformed K-
Medoids in the Davies-Bouldin index [12].

III. LITERATURE REVIEW

A. Clustering

The process of classifying data, observations, or instances into groups that include related things is known as clustering
[13]. Clustering is independent of a predetermined target variable, in contrast to classification. Finding hidden patterns
or organic groupings within datasets is a frequent first step in the data mining process. Researchers have created and
used a wide range of clustering algorithms, such as Fuzzy C-Means, DBSCAN, CLARANS, K-Medoids (PAM),
Improved K-Means, Fuzzy Subtractive Clustering, and K-Means. The use of clustering has grown in significance in
recent years due to the quick expansion of high-dimensional, large-scale data across several domains.

Algoritma K-Means

In essence, K-Means clustering groups data points that share similar characteristics into the same cluster, ensuring that
the data within each cluster is more similar to each other than to those in other clusters. Crucially, the clusters formed
are mutually exclusive, meaning data points do not overlap between groups [14]. K-Means clustering is a popular
algorithm used to group data into K distinct clusters based on their attributes; the value of K represents the number of
clusters and must be specified beforehand. The main premise of K-Means includes initializing K centroids (sometimes
referred to as prototypes or means) and then iteratively updating them to minimize the overall intra-cluster distance for
a collection of N-dimensional data points. This iterative procedure continues until the centroids stabilize or a
predetermined convergence condition is fulfilled.

K-Medoids Algorithm

Set the number of clusters (k) at the beginning, and choose k objects at random to be the initial medoids. Then, based
on the Euclidean distance, choose non-medoid objects in each cluster as candidates for new medoids. Then, calculate
the total cost (S) by subtracting the old total distance from the new total distance; if S < 0, it indicates that the new
medoid reduces the total deviation, so the old medoid is replaced with the candidate. Repeat steps 3 through 5 until the
medoids stop changing, signifying convergence, and the end product is a collection of clusters, each represented by its
most central medoid and containing its assigned data points.

Invest in Real Time Decision Making
In knowledge intensive and rapidly changing contexts such as business negotiations, medical disasters, or supply chain
events, mobile computing gives users the possibility of accessing up to date information. This enables users to make

great decisions within short durations without having to walk to an office or working station.
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Promote Eradicable Conditional Variety Modification

Due to it enabling client customization to meet several user’s needs and preferences, mobile computing is useful to
students, working people and hobbyists among others.

The company should encourage learning and innovation [13]. Mobile computing sustains innovation and continual
learning by making online learning, creation, and researching possible through the use of mobile devices.

Automate and Make Access to Services Possible for All
One of the goals is integration. Mobile computing guarantees that valuable services such as healthcare and education as
well as banking services got to the people in rural and other unserved regions.

RESEARCH METHODS:

This study employs an observational research method consisting of several key stages. The process begins with
problem identification and a literature review, followed by data collection and data pre-processing. After preparing the
data, clustering is performed using both the K-Means and K-Medoids algorithms.

To evaluate and compare the effectiveness of the clustering methods, experiments are conducted using different values
of k (i.e., k =3, 5, 7, and 9). The performance of each technique is tested using the Davies-Bouldin Index (DBI), a
statistic used to estimate cluster quality based on intra-cluster similarity and inter-cluster differences.

The full research model, including the implementation of the K-Means and K-Medoids algorithms, is presented in
Figure 1.

IV. RESEARCH RESULTS AND DISCUSSION
The outcomes of applying the K-Means and K-Medoids clustering algorithms on the employee performance dataset are
shown in this section. Multiple values of k (k =3, 5, 7, and 9) were used in the clustering process in order to examine
the grouping patterns and evaluate the performance of each method.
The Davies-Bouldin Index (DBI), which gauges the compactness and separation of the generated clusters, was used to
assess the clustering findings' performance. Better clustering quality is indicated by a lower DBI value.
For the same value of k, the comparative results demonstrate that both methods consistently create clusters. In general,
K-Means produces somewhat lower DBI values than K-Medoids, suggesting more compact and well-separated clusters.
But when it came to managing noise and outliers, K-Medoids showed superior stability and resilience.
Additionally, the data demonstrate that the DBI value for both methods was lowest at k = 3, indicating optimum
clustering. This implies that, depending on the parameters employed, three clusters successfully capture the organic
grouping of employee performance characteristics.
Each cluster was further examined to uncover significant trends that may be utilized to further customize employee
training initiatives, advancing the overarching objective of matching corporate goals with employee capabilities.
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VI. SOLUTIONS TO THE CHALLENGES OF EMPLOYEE MANAGEMENT SYSTEM
To address the various challenges identified in the current employee management system, several targeted solutions can
be proposed. These solutions aim to improve the accuracy, fairness, and effectiveness of employee evaluation and
performance development:
Implement Data-Driven Performance Evaluation
Adopting clustering algorithms such as K-Means and K-Medoids enables objective grouping of employees based on
performance indicators. This helps in identifying skill gaps, high performers, and employees needing development.
Balance Between Qualitative and Quantitative Measures
The evaluation framework should ensure a balanced use of qualitative and quantitative indicators. Increasing the weight
of quantitative metrics can reduce subjectivity and favoritism in evaluations.
Improve Indicator Design and Clarity
Performance indicators must be clearly defined and aligned with organizational goals. Involving both managers and
employees in defining evaluation criteria can enhance transparency and fairness.
Automate the Evaluation Process
Introducing automated tools and dashboards for performance tracking can minimize administrative workload and
human bias. This also ensures consistency across departments[ 14].
Provide Continuous Feedback and Development Plans
Rather than annual reviews alone, regular feedback sessions should be conducted. Personalized training and
development programs based on clustering outcomes can motivate employees and align their growth with company
goals.
Enhance Leadership Accountability
Managers should be trained to conduct fair assessments and be held accountable for biased or inconsistent evaluations.
Leadership workshops and monitoring can support this goal.
Establish a Fair Reward and Promotion System
Linking cluster-based evaluation results to rewards, training access, and promotion opportunities ensures that
performance is recognized and rewarded appropriately, increasing employee morale.

VII. CONCLUSION
The effectiveness of an organization greatly depends on how well it manages and develops its human resources. An
efficient Employee Management System (EMS) is crucial for aligning individual performance with organizational
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goals, ensuring transparency, and promoting employee satisfaction. However, traditional performance evaluation
systems often suffer from subjectivity, inefficiency, and a lack of actionable insights[15].

This study highlights how the integration of clustering algorithms, specifically K-Means and K-Medoids, can enhance
the employee performance evaluation process by objectively grouping employees based on relevant performance
criteria. This data-driven approach supports the identification of training needs, talent recognition, and the design of
targeted development programs. By comparing different cluster values and evaluating using the Davies-Bouldin Index
(DBI), it is evident that such techniques can contribute to more meaningful and equitable evaluations.

Ultimately, incorporating machine learning and clustering techniques into employee management systems presents a
promising path toward smarter, fairer, and more productive workplaces. As organizations continue to evolve, adopting
such innovations will not only improve internal processes but also empower employees, foster teamwork, and drive
overall organizational success.
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