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Abstract: Employee performance evaluation is a crucial process for organizations in achieving 

strategic goals. PT Kreatif Dinamika Integrasi currently conducts employee assessments 

manually using Microsoft Excel, leading to inefficiencies, potential errors, and subjectivity. 

This study aims to develop a decision support system (DSS) using the C4.5 and Random Forest 

algorithms to improve accuracy and fairness in performance evaluation. The research adopts a 

quantitative approach, encompassing problem analysis, literature review, data collection, 

machine learning model implementation, and result evaluation. The key performance indicators 

(KPIs) used include discipline, punctuality, skills, appearance, and education, which serve as 

attributes in the classification process. The C4.5 algorithm constructs a decision tree to identify 

patterns, while Random Forest, as an ensemble method, enhances classification accuracy and 

reduces the risk of overfitting. The results indicate that using Random Forest improves 

evaluation accuracy from 85% to 87.5%. The implementation of this DSS provides a more 

reliable framework for salary and bonus prediction, minimizes bias, and enhances decision-

making quality. Overall, integrating machine learning models into employee performance 

evaluation significantly improves efficiency and transparency. 
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INTRODUCTION 

Employee Performance Assessment: A Strategic Component in Organizations 

Employee performance assessment is a crucial component of a company, serving as both 

an evaluation process and a strategy to achieve corporate goals. According to experts, employee 

performance assessment is a system used to evaluate their performance based on predefined 

standards to achieve company objectives (Iman Sari, 2022). The benefits of this assessment 

include helping employees focus on achieving company goals and providing reports on the 

company's condition to stakeholders (Iman Sari, 2022). The Role of Information Technology 

in Performance Assessment 

Business growth today is closely linked to Information Technology (IT). One of the 

fastest-growing professions is IT consulting, which requires strong communication skills with 

clients and a deep understanding of the IT products being implemented. PT Kreatif Dinamika 

Integrasi, an IT consulting firm collaborating with Microsoft, offers various industry solutions, 
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including ERP, CRM Dynamics 365, Human Resource, Power Platform, and more. These 

technologies also play a role in improving the quality of employee performance assessments, 

reducing manual errors, and accelerating decision-making processes (Kusumaningtyas & 

Wahyuddin, 2022). 

Understanding Performance and Its Indicators 

Performance is the outcome achieved by an organization, whether profit-oriented or non-

profit, within a specific period. It encompasses both work results and work behaviors 

demonstrated by employees in fulfilling their duties and responsibilities. Performance is also 

the result of individual efforts in carrying out their tasks. To measure employee performance, 

several key indicators are used, such as quality, quantity, time (duration), cost control, 

supervision, and interpersonal relationships (Dwi Egie P et al., 2019). 

According to Mujiastuti (2019), employee performance assessment not only measures 

work outcomes but also evaluates how well organizational goals are achieved through employee 

contributions. Performance assessments are guided by specific criteria that serve as benchmarks 

for success. These criteria may be determined through company discussions or by following 

established employee performance evaluation methods (Mujiastuti et al., 2019). 

The Need for a Decision Support System in Performance Evaluation 

PT Kreatif Dinamika Integrasi regularly provides salary increases for employees who 

have worked for at least one year. However, the salary increment and bonus determination 

process is still conducted manually using Microsoft Excel, without utilizing a decision support 

system. This manual approach has several limitations, such as data inaccuracy—where manual 

evaluations are prone to human errors, including incorrect data entry or bias in assessments. 

The manual process is also inefficient as it requires more time and effort compared to an 

automated system. Additionally, manual assessments may not always be objective, as they can 

be influenced by subjective factors, such as the relationship between the evaluator and the 

employee. Therefore, a more accurate and efficient decision support system is needed to 

enhance this process. 

The use of Random Forest as a decision-making foundation greatly supports the 

development of a Decision Support System (DSS), as this method enables more complex and 

data-driven analysis to determine more objective, transparent, and measurable decisions. With 

highly positive evaluation results, the consistently high ROC-AUC Score of 0.96 further 

reinforces the conclusion that Random Forest provides stability in decision-making, which is 

crucial in human resource management. Alongside this, the development of this DSS aims to 

facilitate the employee evaluation process and reduce subjectivity in performance assessment. 

By utilizing decision tree-generated rules as the basis for decision-making, the system delivers 

fairer and data-driven decisions. Furthermore, leveraging the latest technology, this DSS can 

accelerate data processing and enhance efficiency in supporting employee performance 

management decisions. 

This DSS is built by integrating the React JS framework for an interactive and responsive 

user interface, ASP.Net Core for business logic management on the backend, and Microsoft 

SQL Server as the database to store structured performance evaluation data. The research on 

Employee Performance Evaluation Using Key Performance Indicators (KPI) at PT. Hilfic 

(Happy Lailatul Fitriana et al., 2024) employed the KPI method to measure employee 

performance. The findings indicate a positive and significant impact on employee performance, 

particularly in terms of quality and quantity, after the company adopted KPI as an assessment 

tool. Similarly, a study by Putri Iglina Lubis and Ismu Kusumanto on Employee Performance 

Assessment Using the Key Performance Indicators (KPI) Method found that implementing KPI 

improved employee performance at CV. Bunda Bakery, with a performance improvement 

strategy that included monetary rewards and fulfillment of employee rights to achieve better 

production targets (Iglina Lubis & Kusumanto, 2018). 
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The study on Applying the C4.5 Algorithm to Determine the Best Employee at Klinik 

Hosana Jakarta Barat (Untung Surapati & Arif Prasetyo, 2022) demonstrated that the C4.5 

algorithm successfully classified employees with an accuracy of 90%, aiding in the selection of 

the best employees based on criteria such as discipline, accuracy, tidiness, speed, and politeness. 

Additionally, the research Comparison of NBC, SVM, and C4.5 Models in Measuring 

Outstanding Employee Performance Post-COVID-19 (Galih & Mindit Eriyadi, 2022) found 

that SVM achieved the highest accuracy at 95%, followed by C4.5 with 90% accuracy and NBC 

with 85% accuracy, highlighting SVM's superiority in handling complex data. With the 

growing need to evaluate organizational performance through employee prediction, this 

research was conducted to analyze and design a web-based Decision Support System (DSS) 

using the C4.5 and Random Forest methods to predict employee salary increases at PT Kreatif 

Dinamika Integrasi. This aims to enhance accuracy and fairness in salary increment assessments 

through the implementation of a transparent and objective system. 

 

METHOD 

The research design is a systematic framework used to guide the entire research process. 

This study employs a quantitative approach, consisting of several stages: problem analysis, 

literature review, data collection, method implementation, and result evaluation. To clarify the 

stages of this research, the research flow design is presented as shown in Figure 1. 

 

Figure 1. Research Design 

 

The data used in this study is primary data obtained directly from PT Kreatif Dinamika 

Integrasi. This data includes employee performance information over a specific period, 

collected through documentation methods (based on annual employee performance reports), 

interviews with HR managers, and direct observations of employee work activities within the 

company environment. Initial data processing is conducted using Microsoft Excel to facilitate 

data cleaning and dataset preparation. Subsequently, the implementation of algorithms is 

carried out using the Python programming language on the Google Colaboratory (Google 

Colab) platform, employing two classification methods: C4.5 and Random Forest. 

The C4.5 method is used to construct a decision tree model based on attributes influencing 

employee performance. This method involves calculating total entropy, entropy for each 

attribute, information gain, and gain ratio. The attribute with the highest gain ratio is selected 

as the root node of the decision tree. The modeling process for the C4.5 method is illustrated in 

Figure 2. 
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Figure 2. C4.5 Method Modeling 

 

Meanwhile, the Random Forest method is used as an ensemble learning method by 

constructing multiple random decision trees to generate more stable and accurate predictions. 

This algorithm works by creating several decision trees based on random subsets of the training 

data. The results from each tree are then combined (through voting or averaging) to produce 

the final decision. The modeling process for the Random Forest method is illustrated in Figure 

3. 

 

 

Figure 3. Random Forest Method Modeling 

 

Both methods are then compared based on accuracy, precision, and recall to evaluate the 

performance of the models in classifying employee performance. The evaluation results will 

later serve as the basis for decision-making recommendations by the company's managem 

 

RESULTS AND DISCUSSION 

Results 

The research dataset consists of 200 employee records with five main attributes: 

Discipline, Punctuality, Skills, Appearance, and Education. This data is used to determine the 

final decision—whether an employee receives a salary increase only or both a salary increase 

and a bonus. The dataset was collected through internal company documentation, HR 

interviews, and direct observations, then processed using Python and implemented into a C#-

based system. The C4.5 method was applied to identify the most influential attribute in salary 

increase decisions. Based on entropy and information gain calculations, the attribute with the 

highest gain value was Discipline (0.0834), making it the root node in the decision tree model. 

The Random Forest model, built based on the results of C4.5, achieved a higher accuracy 

of 87.5%, compared to 85% for C4.5. Model evaluation was conducted using accuracy, 

precision, recall, F1-score, Mean Squared Error (MSE), and Mean Absolute Error (MAE) 
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metrics. To provide a more comprehensive understanding of model performance, three different 

data scenarios were tested. Each scenario used a different combination of attributes to evaluate 

how attribute selection impacts model performance in classifying employee performance. 

 

Figure 4. Entropy and Information Gain for Each Attribute 

 

The analysis results indicate that Discipline has the greatest influence, followed by Skills 

and Appearance. Meanwhile, Punctuality and Education have lower contributions, with 

Education being the least significant factor in salary increase decisions. 

 

Table 1. Model Evaluation Results Based on Scenarios 

Skenario Metode Akurasi ROC-AUC MSE MAE 

Skenario 1 C4.5 82.00% 0.91 0.32 0.23 

 
Random 

Forest 
84.50% 0.93 0.25 0.18 

Skenario 2 C4.5 85.00% 0.94 0.30 0.20 

 
Random 

Forest 
87.50% 0.96 0.20 0.15 

Skenario 3 C4.5 83.50% 0.92 0.31 0.21 

 
Random 

Forest 
86.00% 0.95 0.22 0.17 

 

The evaluation results in Table 1 show that Random Forest consistently produces higher 

accuracy and ROC-AUC scores, as well as lower MSE and MAE, compared to the C4.5 

method. This reinforces the finding that ensemble models are more stable and reliable for KPI-

based employee performance prediction. Based on the analysis results and the decision tree 

visualization, several important rules were formed in the decision-making process. These rules 

illustrate how attributes such as Discipline, Punctuality, Skills, and Education influence the 

final decision regarding salary increases and bonuses. Discipline was identified as the most 

dominant factor, serving as the root node in the decision tree. From there, the tree establishes 

rules that lead to decisions such as Salary Increase or Salary Increase + Bonus, depending on 

the values of each evaluated attribute. These final results demonstrate how the model can 

provide clear, data-driven recommendations for decision-making related to employee 

performance evaluations. 

 

Discussion 

The discussion of this research shows that the Random Forest method is able to improve 

classification performance compared to C4.5. This is because Random Forest is an ensemble 

method that combines the strength of multiple decision trees to produce more stable and 

accurate predictions. In terms of evaluation metrics such as accuracy, precision, recall, and F1-

score, the Random Forest method outperforms in all aspects. These findings align with previous 

studies by Aini et al. (2024) and Sastra Ompusunggu et al. (2023), which also found that 

Random Forest excels in prediction stability and resilience against overfitting. 

Additionally, comparisons with previous studies, such as Untung Surapati & Arif 

Prasetyo (2022), which used the C4.5 algorithm to determine the best employees, indicate that 
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using ensemble methods like Random Forest can enhance the objectivity of decision support 

systems in the human resource management context. The scenario comparison provides strong 

evidence that feature selection and data preprocessing significantly impact model performance. 

However, Random Forest consistently demonstrates the best performance across all scenarios. 

This strengthens the confidence that this model can be effectively and efficiently applied as a 

decision support system for KPI-based employee performance evaluations. 

 

CONCLUSION 

In this study, the C4.5 and Random Forest methods were implemented to classify 

employee salary increases based on various attributes across three different scenarios. The first 

scenario, which utilized Discipline as the root node, demonstrated that Random Forest achieved 

a higher accuracy (84.50%) compared to C4.5 (82.00%), along with a lower MSE (0.25 for 

Random Forest and 0.32 for C4.5) and lower MAE (0.18 for Random Forest and 0.23 for C4.5). 

In the second scenario, where Punctuality was used as the root node, Random Forest once again 

outperformed C4.5, achieving an accuracy of 87.50% with an MSE of 0.20, whereas C4.5 only 

reached an accuracy of 85.00% with an MSE of 0.30. Similarly, in the third scenario, which 

employed Skills as the root node, Random Forest continued to demonstrate superior 

performance, attaining an accuracy of 86.00% and an MSE of 0.22, while C4.5 only achieved 

83.50% accuracy with an MSE of 0.31. 

Overall, the evaluation results consistently indicate that Random Forest produces higher 

accuracy and lower MSE and MAE values compared to C4.5 in all three tested scenarios. 

Furthermore, Random Forest exhibited a higher ROC-AUC score in each scenario, with its 

highest value reaching 0.96 in the second scenario. These findings reinforce the conclusion that 

ensemble models like Random Forest provide greater stability and reliability for KPI-based 

employee performance predictions. While C4.5 remains more interpretable, Random Forest 

demonstrates superior accuracy and stability due to its ability to reduce bias associated with 

single models. Taking into account accuracy, error metrics, and the ROC-AUC Score, it can be 

concluded that Random Forest delivers more precise and stable classifications compared to 

C4.5, particularly within the three tested scenarios in this study. 
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