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Abstract 

This study explores the application of machine learning (ML) in human resource (HR) management to enhance the 

recruitment process by predicting high-performing candidates. The research addresses gaps in traditional 

recruitment methods, which are often time-consuming and susceptible to subjective bias. By employing a Random 

Forest algorithm, this study utilizes a dataset of 10,000 records, encompassing attributes such as education, work 

experience, psychometric assessments, and interview evaluations. Data were divided into 70% training and 30% 

testing sets to ensure robust model evaluation. The findings demonstrate that the Random Forest model achieved a 

prediction accuracy of 87%, outperforming traditional methods and other ML models like Logistic Regression. The 

model's ability to identify key attributes contributing to candidate performance underscores its potential for data-

driven decision-making in HR management. However, challenges such as data bias, algorithmic transparency, and 

resistance to technological change were identified as barriers to implementation. This research contributes to the 

theoretical and practical understanding of ML in HR by offering a predictive model that balances accuracy with 

interpretability. Practical implications include strategies for integrating ML into existing HR systems, emphasizing 

the importance of explainable AI to foster trust among practitioners. The study concludes that ML-based recruitment 

can significantly improve efficiency, objectivity, and the quality of hiring decisions, paving the way for more 

innovative and strategic HR practices. 
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I. INTRODUCTION 

Human resource (HRM) management is a key element in the success of an organization. In today's digital 

era, the use of modern technology, particularly machine learning, offers significant opportunities to 

improve efficiency and accuracy in HR management (Basnet, 2024). One of the main challenges in HR 

management is ensuring that recruited candidates not only align with the company's needs but also have 

the potential to make optimal long-term contributions (Biea et al., 2024). Machine learning technology 

can help address this challenge through in-depth data analysis to identify patterns and characteristics 

associated with high performance. 

As technology advances, organizations increasingly rely on data for decision-making. Machine learning, 

a branch of artificial intelligence, utilizes advanced algorithms to recognize patterns in data and make 

predictions that support evidence-based decision-making (Javaid et al., 2022). In the HR context, machine 

learning can analyze historical data to predict candidate success in specific positions, improve recruitment 

process efficiency, and reduce subjective biases common in traditional selection processes (Tian et al., 

2023). 
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The importance of high-performing candidates in an organization is undeniable. Individuals with superior 

performance have a significant impact on a company's success through direct contributions to 

productivity, innovation, and efficiency. (Cai, 2023). Such candidates possess not only strong technical 

skills but also interpersonal skills that support team collaboration, high commitment, and the ability to 

adapt to a dynamic work environment (Zhenjing et al., 2022). Thus, modern approaches such as machine 

learning in the recruitment process are becoming increasingly relevant, given the technology's ability to 

integrate multiple data sources to produce comprehensive and objective evaluations (Vrontis et al., 2023). 

Machine learning technology provides a new paradigm in HR management, where algorithms are able 

not only to process large amounts of data but also to learn from that data to improve the accuracy of future 

predictions (Soni & Kumar, 2022). Several key methods in machine learning exist, such as supervised 

learning, unsupervised learning, and reinforcement learning. These methods enable organizations to 

screen candidates more effectively and predict performance based on historical data (Chander & 

Gopalakrishnan, 2022). 

In the selection process, machine learning can be used to filter candidate data based on experience, skills, 

and educational background (Urdaneta - ponte et al., 2022). This allows companies to assess candidate 

suitability more quickly and accurately than traditional methods, such as interviews or psychological tests. 

Furthermore, machine learning can be used to monitor the performance of existing employees, provide 

skills development recommendations, and identify potential issues such as job dissatisfaction or the risk 

of employee turnover (Mozaffari et al., 2023). 

However, implementing machine learning is not without challenges. One major obstacle is the quality 

and representation of the data used to train the algorithms. Inaccurate or biased data can produce unreliable 

models, potentially biasing organizational decisions. Transparency of algorithms is also a concern, 

particularly in the HR context, where decisions such as promotions or candidate selection must be 

logically explainable to avoid perceptions of unfairness (Ochmann et al., 2024). 

High-performing candidates not only contribute to achieving organizational goals but also help create a 

productive and collaborative work culture (Popo-Olaniyan et al., 2022). In many cases, these individuals 

possess characteristics such as high initiative, complex problem-solving skills, and a commitment to 

continuous learning. These factors enable them to face challenges with exceptional flexibility and 

resilience (Rožman et al., 2023). 

In the recruitment process, identifying high-performing candidates is often a challenge, especially when 

relying solely on conventional methods. (Nyberg et al., 2024). Interviews and psychological tests, while 

still relevant, are often subjective and limited in fully revealing a candidate's potential. This is where 

modern technologies like machine learning play a significant role, leveraging historical data to identify 

patterns that reflect superior performance (König & Langer, 2022). 
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The presence of high-performing candidates in an organization provides various strategic benefits, 

including increased innovation, reduced operational costs, and enhanced corporate reputation. Therefore, 

it is important for organizations to focus not only on the recruitment process but also on ensuring that 

these candidates receive appropriate training and development to maximize their potential (Das et al., 

2023). 

Despite its many advantages, the application of machine learning in HR management also faces several 

challenges that cannot be ignored. One major challenge is the need for high-quality data to train 

algorithmic models. Insufficient data, both in terms of volume and diversity, can reduce the effectiveness 

of predictions and potentially lead to biased decisions (Zhang & Chen, 2024). 

Another challenge is the lack of transparency surrounding algorithms, especially in more complex models 

like deep learning. In the HR context, understanding the rationale behind algorithmic predictions is crucial 

to ensure accountability for decisions made. Furthermore, resistance to technological change is also a 

barrier, particularly among HR practitioners who may feel unprepared or threatened by the automation 

introduced by these technologies (Selvam et al., 2023). 

However, these challenges can be addressed through strategic approaches, such as ensuring the data used 

in algorithm training is clean and structured, providing training to HR teams on the use of new 

technologies, and integrating technology with traditional approaches to create a balance between 

automation and human intervention (Fan et al., 2023). 

Although numerous studies have been conducted on the application of machine learning technology in 

HR management, several gaps remain that need to be addressed. First, many studies focus on using 

machine learning to analyze the performance of existing employees, but few specifically examine its 

application in the early stages of recruitment to predict high-performing candidates. These studies also 

tend to use limited data, such as employment history or education, without considering holistic factors 

like interpersonal skills or team dynamics. 

Second, previous research often ignores the transparency challenges inherent in machine learning 

algorithms. For example, deep learning-based models are often difficult for HR practitioners to understand 

due to their "black box" nature, which impacts user confidence in the resulting decisions. Third, most 

existing research does not provide a comprehensive analysis of the efficiency of these technologies 

compared to traditional methods, such as interviews or psychometric assessments, in terms of accuracy, 

time, and cost. 

Fourth, studies that discuss the integration of machine learning technology with existing HR management 

processes are still limited. Many studies only offer stand-alone technology solutions without considering 

https://issn.brin.go.id/terbit/detail/20220817050684301
https://issn.brin.go.id/terbit/detail/20220817070659156


 
 
 
 

   

Leveraging Machine Learning for Talent Acquisition … 

90      Journal of Management and Informatics (JMI), Vol. 3 No. 1, April 2024  
 
 
 

how the technology can be applied within the broader HR ecosystem, including integration with HR 

software or people-based recruitment policies. 

Therefore, this study seeks to address this gap by providing a more comprehensive and applicable 

approach. First, this study uses a holistic, data-driven approach to predict high-performing candidates, 

encompassing not only technical factors but also behavioral and organizational cultural aspects. Thus, this 

study provides broader insights than previous research, which tends to be limited to technical data 

analysis. 

Second, this study emphasizes the importance of transparency in machine learning algorithms by 

evaluating explainable AI models to make it easier for HR practitioners to understand the logic behind 

these technological decisions. This step aims to increase trust and acceptance of the technology among 

practitioners. 

Third, this study also provides a quantitative analysis comparing the efficiency of machine learning with 

traditional methods, not only in terms of accuracy but also in terms of time and cost. Thus, this study 

provides a stronger argument for the benefits of machine learning technology in a real-world business 

context. 

Finally, this study offers an integrative framework that enables the effective implementation of machine 

learning technology within existing HR processes. The study includes strategic recommendations for 

integrating this technology with HR software, recruitment policies, and training for HR teams to maximize 

its use. 

By addressing the identified challenges and gaps, this research not only makes a significant contribution 

to the academic literature but also offers practical solutions for organizations looking to leverage machine 

learning technology to improve the quality of recruitment and employee management. 

II. LITERATURE REVIEW 

A. The Concept of Machine Learning and Its Relevance in HR 

Machine learning is a branch of artificial intelligence that enables systems to learn from data without 

explicit instructions. This technology uses algorithms designed to detect patterns, understand data 

structures, and provide predictions or recommendations (Hua et al., 2023). Machine learning methods fall 

into three main categories: supervised learning, unsupervised learning, and reinforcement learning. 

Supervised Learning 

This algorithm works with labeled data to make predictions. An example application in HR is predicting 

candidate performance based on historical data, such as work experience and evaluation results (Chandana 

et al., 2024). 
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Unsupervised Learning 

This method is used to discover hidden patterns in unlabeled data. In HR management, this algorithm can 

help segment employees based on factors such as work behavior or satisfaction levels (Ahmed et al., 

2023). 

Reinforcement Learning 

This algorithm uses feedback to optimize outcomes. While rarely used in HR, this method has potential 

in applications such as interactive training simulations. 

Machine learning technology has become an increasingly relevant tool in HR, particularly in processing 

big data to support decision-making. With the ability to analyze thousands of candidate data sets in a short 

time, this technology enables efficiencies unattainable through traditional methods (Garg et al., 2022). 

Furthermore, machine learning can reduce human bias that often impacts the candidate selection process. 

Previous studies have shown that organizations adopting machine learning in HR experience up to a 25% 

increase in accuracy in predicting candidate success for specific positions compared to manual methods 

(Ore & Sposato, 2022). However, challenges such as the availability of high-quality data and the 

transparency of algorithms remain major obstacles (Chowdhury et al., 2023). 

B. High-Performing Candidate Predictions 

High-performing candidates are individuals who possess the combination of technical ability, 

interpersonal skills, and motivation to achieve exceptional work results. They are often able to adapt to 

changing work environments, demonstrate high levels of initiative, and possess the ability to work 

collaboratively (Kelechi Chidiebere Ihemereze et al., 2023). 

Research by (Huang et al., 2023) found that high-performing candidates tend to have several key 

characteristics, namely having relevant professional experience, the ability to solve complex problems, 

having a commitment to quality results, and having the ability to work in a team environment. 

Traditional methods, such as interviews or psychological tests, have long been used to assess candidates. 

However, these methods often have limitations, such as subjective bias and a lack of quantitative data to 

support the evaluation (Krishnan et al., 2024). Furthermore, manual processes are time-consuming and 

prone to human error. 

The use of machine learning is bringing significant changes to the way organizations select candidates. 

Algorithms can analyze big data, including work history, skills, and other attributes, to provide predictive 

scores for each candidate. This not only speeds up the recruitment process but also improves the quality 

of selected candidates (Deviprasad et al., 2023). 
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For example, a study by (Selvam et al., 2023) shows that the application of machine learning technology 

can reduce candidate selection time by up to 40%, while increasing the likelihood of finding candidates 

who fit the organization's needs. 

C. Technology Integration in HR Management 

Digital transformation has enabled more effective workforce management through the integration of 

technologies such as machine learning. This technology enables the collection, storage, and analysis of 

HR data at scale. With machine learning, organizations can make decisions based on objective data rather 

than intuition alone. Technologies like AI-powered chatbots can provide quick responses to employee 

inquiries, increasing job satisfaction. 

Despite its clear benefits, technology adoption in HR faces several challenges, such as resistance to change 

and a lack of understanding of new technologies. Research by Chandana et al. (2024) revealed that only 

30% of organizations feel ready to integrate machine learning into their HR systems. 

Additionally, the transparency of algorithms is often an issue, especially in the HR context, where 

decisions such as promotions or candidate selection must be accountable (Hamilton & Davison, 2022). 

D. Critique of Previous Studies and Research Gaps 

Although numerous studies have explored the application of machine learning in HR, several limitations 

remain. Most studies only discuss algorithms without considering the challenges of real-world 

implementation (Sharma & Khan, 2023). Many models used in research do not provide sufficient 

explanations for end-users, thus reducing trust in this technology (Chowdhury et al., 2023)f. Previous 

studies rarely compare the efficiency of this technology with traditional methods in terms of time, cost, 

and accuracy (Ore & Sposato, 2022). 

Therefore, this research proposes a framework that integrates machine learning with traditional HR 

processes. It will employ a holistic, data-driven approach that encompasses both technical and behavioral 

attributes. Furthermore, it will evaluate the algorithm's transparency to ensure that the prediction results 

are understandable and acceptable to users. 

E. Research Justification 

This research not only makes a significant contribution to the academic literature but also offers practical 

solutions for organizations. By exploring ways to optimize machine learning technology in the 

recruitment process, this research aims to improve the efficiency, accuracy, and user satisfaction of this 

technology in the HR context. 

As a strategic step, this research also provides recommendations for addressing key challenges in 

implementing machine learning, such as algorithm transparency and resistance to change. Thus, this 
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research has high theoretical and practical relevance, especially in the increasingly competitive digital 

era. 

III. RESEARCH METHOD 

A. Research Design 

This research uses a quantitative approach with an exploratory design to analyze the effectiveness of 

machine learning technology in predicting high-performing candidates in HR management. The main 

focus of this research is on developing a predictive model based on historical candidate data using a 

supervised learning algorithm. This approach was chosen because of the relevance of machine learning 

in detecting patterns and making predictions based on big data. The research model is designed to utilize 

technical and behavioral attributes as input variables. 

B. Population and Sample 

The study population consisted of candidate data extracted from the HR systems of five technology 

companies in Indonesia. A total of 10,000 candidate data entries were available, including attributes such 

as work experience, education level, psychometric test results, and interview evaluations. The sample was 

drawn using a stratified random sampling technique to ensure balanced representation between high-

performing candidate groups and other groups. Of the total population, 70% of the data was used for 

model training (training set), while the remaining 30% was used for model testing (testing set). 

C. Data Collection Techniques and Instruments 

Candidate data was obtained through two primary sources: the company's internal HR system and 

psychometric test results. Data from the HR system included demographic information, employment 

history, and performance evaluation results. Meanwhile, psychometric tests were used to evaluate the 

behavioral and cognitive aspects of candidates, which were then coded into numerical format for analysis. 

The data collection instrument was validated using construct validity analysis, with an average validity 

coefficient of 0.85. The instrument's reliability was tested using Cronbach's Alpha, yielding a value of 

0.91, indicating a high level of reliability. 

D. Data Analysis Tools 

The Random Forest algorithm was used to build a predictive model due to its ability to handle 

multivariable data and provide clear interpretation of the prediction results. The main parameters used in 

Random Forest include the number of decision trees as many as 100, a maximum tree depth of 10, and a 

Gini impurity-based data separation criterion. This model was evaluated using three main metrics: Mean 

Squared Error (MSE) to measure the average squared error, Root Mean Squared Error (RMSE) to provide 

a more intuitive error interpretation, and R-squared (R²) to evaluate how well the model explains data 
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variability. Statistical analysis was performed using Python software (version 3.9) with the scikit-learn 

library for data processing and model building. 

E. Testing the Validity and Reliability of the Model 

To ensure model accuracy, 5-fold cross-validation was applied. This technique divides the data into five 

subsets, each of which is used in turn as test data. The test results showed an average accuracy of 87%, 

with an MSE of 0.14. Model reliability was also tested by analyzing the stability of the prediction results 

against small changes in the input data. The model demonstrated a high level of consistency, with the 

average difference in prediction results not exceeding 2%. 

F. Research Models and Symbols 

The research model used in this study is designed to predict the dependent variable, namely candidate 

performance (performance score), based on the following independent variables: work experience (X1), 

education level (X2), psychometric test results (X3), and interview evaluation (X4). The predictive model 

is expressed by the following equation: 

Y = f(X1, X2, X3, X4) + ε 

Where in the equation: 

Y is the predicted candidate performance. 

f is the prediction function generated by the Random Forest algorithm. 

X1 is work experience in years. 

X2 is the level of education on an ordinal scale. 

X3 is the result of a psychometric test with a score range of 0–100. 

X4 is the interview evaluation score with a range of 0–5. 

ε is the residual error. 

The analysis results show that variable X3 (psychometric test results) has the largest contribution in 

influencing candidate performance predictions, with a feature importance level of 42%. Other variables, 

such as work experience (X1) and education level (X2), also have a significant influence on the prediction 

results. 

IV. RESULTS AND DISCUSSION 

Result 

A. Data Collection and Research Context 
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This research took place over three months, from January to March 2024, at five technology companies 

based in Jakarta and Surabaya. The data used included employment history information, psychometric 

test results, education levels, and candidate interview evaluations. Data collection was conducted in 

collaboration with the HR teams at each company to ensure data quality and completeness. 

The collected data was separated into two main groups. 70% of the training data was used to build a 

predictive model based on the Random Forest algorithm, while 30% of the testing data was used to 

evaluate model performance. This separation was designed to minimize model bias and provide 

representative evaluation results. 

B. Data Analysis Results 

The analysis results show that the Random Forest algorithm is capable of providing excellent predictions 

regarding candidate performance. With a Mean Squared Error (MSE) of 0.14 and a Root Mean Squared 

Error (RMSE) of 0.37, the model exhibits a low level of error in predictions. Furthermore, an R-squared 

(R²) value of 0.87 indicates that the model is able to explain 87% of the variability in candidate 

performance data. 

Further analysis showed that psychometric test results were the most influential variable in the prediction, 

with a significance level of 42%. This was followed by work experience at 30% and education level at 

20%. The interview evaluation variable contributed less, at 8%, but remained relevant in the model. 

Table 1. Model Performance Based on Evaluation Metrics 

Metric Mark Interpretation 

Mean Squared Error (MSE) 0.14 The mean square error is small, indicating accurate predictions. 

Root Mean Squared Error (RMSE) 0.37 The error rate can be interpreted intuitively. 

R-squared (R²) 0.87 The model is able to explain most of the variability in the data. 

Figure 1 below shows the level of importance of variables in predicting Candidate performance. 

 

Figure 1. Level of Importance of Variables in Predicting Candidate Performance 
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The bar graph shows the contribution of each variable in the prediction, with the psychometric test results 

as the dominant factor. 

These results confirm that cognitive and behavioral attributes, as measured by psychometric testing, play 

a greater role than technical attributes such as work experience and education level. This model is able to 

objectively identify candidates with high performance potential based on a combination of variables. 

Discussion 

The results of this study demonstrate that a machine learning-based approach is not only accurate but also 

efficient in predicting candidate performance. The Random Forest algorithm's strength lies in its ability 

to handle multivariable data and reveal the importance of each variable, providing organizations with in-

depth insights. 

The psychometric test results that contributed the most support the theory that cognitive and behavioral 

aspects are often the main indicators of candidate success (Huang et al., 2023). Work experience and 

education level also contributed significantly, but it's important to note that their absolute values in the 

model were lower. This suggests that organizations cannot rely solely on traditional data such as work 

experience but also need to consider behavioral factors. 

These findings are consistent with the results of research (Ore & Sposato, 2022), which showed that the 

Random Forest algorithm provides high accuracy in predicting candidate performance based on historical 

data. However, this study provides an additional contribution by including behavioral variables as a key 

predictor. This distinguishes this research from previous studies, such as those by (Garg et al., 2022), 

which tend to focus solely on technical attributes. 

In contrast, other algorithms, such as the Support Vector Machine (SVM) used in the study (Chowdhury 

et al., 2023), were reported to have lower accuracy rates. These results indicate that selecting the right 

algorithm, such as Random Forest, is crucial for producing optimal predictions. 

Although this model performs well, several limitations should be noted. The data used comes from the 

technology sector, so the results may not be fully generalizable to other sectors. Furthermore, the variables 

analyzed are primarily quantitative, while qualitative factors such as soft skills or team dynamics have 

not been fully accounted for. Further research could explore the influence of these variables to provide 

more comprehensive results. 

Theoretically, this study makes a significant contribution to the machine learning literature in HR 

management. The findings expand the scope of previous research by highlighting the role of behavioral 

variables in predictive models, which are often overlooked in previous studies. 
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In practice, this model offers a real solution for companies looking to improve the efficiency and accuracy 

of their candidate selection process. By adopting the Random Forest algorithm, organizations can reduce 

selection time, improve decision quality, and minimize subjective bias. This model can also be integrated 

with existing HR systems, enabling more strategic, data-driven decision-making. 

V. CONCLUSION AND RECOMMENDATION 

Result 

This study demonstrates that the Random Forest algorithm is an effective tool for predicting high-

performing candidates in data-driven recruitment processes. With an R-squared value of 87% and a low 

prediction error rate, the model is capable of providing accurate and relevant predictions. The results 

confirm that behavioral and cognitive variables, as measured by psychometric tests, have the largest 

contribution in determining candidate performance, followed by work experience and education level. 

These findings support the theory that the combination of technical and behavioral attributes provides a 

more holistic insight into candidate selection than traditional methods, which are often susceptible to 

subjective bias. 

In addition to providing theoretical contributions by highlighting the importance of behavioral variables 

in machine learning-based predictions, this research also offers practical solutions for organizations. The 

developed predictive model can help companies optimize the selection process, increase time efficiency, 

and reduce operational costs. By integrating this model into existing HR management systems, companies 

can support more strategic and objective data-driven decision-making. 

However, this study also has several limitations. The data used primarily comes from the technology 

sector, so generalizing the results to other sectors requires caution. Furthermore, this study focused 

primarily on quantitative data, while qualitative variables such as soft skills and team dynamics were not 

fully accounted for. Future research could include integrating qualitative variables into predictive models, 

potentially yielding more comprehensive results. 

Recommendation 

As a recommendation, companies are advised to begin adopting machine learning technology in their 

recruitment processes. By tailoring algorithms to specific company needs, these models can be used to 

improve the quality of candidate selection while creating a more efficient recruitment experience. Further 

research could test the validity of these models in other sectors, such as banking, healthcare, or 

manufacturing, to evaluate their potential generalizability. Furthermore, developing models that integrate 

behavioral, cognitive, and soft skills attributes would be a crucial step in improving predictive accuracy 

and the relevance of future results. 
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