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Abstract 
The current dynamics of the organizational world have made the selection of the right people for the right job more 
difficult, resulting in a growing demand for efficient strategies in the fields of talent acquisition, selection and 
retention of highly-skilled professionals. More and more, companies are realizing that the ability to hire and retain 
employees is not solely the responsibility of the compensation and employment policies, but also the recruitment 
and hiring process. Traditional recruitment methods are inadequate at filling companies with the right talent for the 
long haul, which results in poor employee retention, loss of productivity, and rising recruitment expenses. The 
purpose of this study is to examine how various talent acquisition methods influence the retention of employees and 
their commitment to the organization based on the effectiveness of employer branding, digital recruitment, 
employee referral programmes, AI in recruitment, and skill-based recruitment. The suggested model combines 
Human Resource Analytics (HR Analytics) with intelligent data-driven assessment methods to determine factors 
that are essential for long-term retention. Employee survey data and HR records in the organization are used for 
quantitative analysis, and machine learning-based predictive models are used to calculate the probability of retention 
and the risk of employee turnover. The results reveal that strategic and technology related approaches to talent 
acquisition have a positive impact on employee satisfaction, organizational commitment and retention outcomes. 
The study aims to advance the field of intelligent HR decision-making support systems, which can help companies 
in competitive markets to optimize their recruitment processes and minimize employee turnover. 
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1. Introduction 
Human capital has become one of the most valuable 
strategic assets of organisations in today's business 
environment for growth and sustainability. Times are 
changing, and digital transformation, globalization, 
changing expectations of the workforce and a 
growing competitive market have dramatically 
altered the recruitment and workforce management 
landscape [1]. No longer hiring qualified candidates, 
now organizations are looking for and keeping 
talented employees who will help the organization 
become successful in the long run. As a result, talent 
acquisition has emerged as a vital role that impacts 
employee engagement, productivity and retention [2, 
3]. 
Retention is a significant problem in many industries, 
including job satisfaction, lack of promotion 
opportunities within the company, poor recruitment 
systems, and lack of fit in the company. The high 
turnover rate of employees can lead to higher 
recruitment and training expenses, negatively affect 
organizational culture and customer satisfaction, and 

affect operational efficiency [4, 5]. The traditional 
recruitment methods mainly focus on technical skills 
and job placement goals, while disregarding 
behavioral fit, organizational fit, and employees' 
expectations. Consequently, a lot of companies face 
problems in maintaining staff for long periods of time 
[6]. 
In response, the growing companies are turning to 
more sophisticated talent acquisition methods that 
leverage digital recruitment platforms, artificial 
intelligence (AI) for candidate screening, employer 
branding, employee referral programs, and HR 
analytics [7]. By leveraging these smart hiring 
techniques, companies can find the right talent more 
effectively and enhance transparency, fairness, and 
alignment with their workforce. Additionally, AI-
powered recruitment platforms and predictive 
analytics can help HR teams predict the likelihood of 
employee retention and detect employee volatility 
early on [8]. 
Organizations can now take HR Analytics to the next 
level, and use it to make HR recruitment and 
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retention decisions based on data. Employee data, 
behavioural insights and predictive modelling can be 
used to measure the impact of different approaches to 
the acquisition of talent and to fine-tune workforce 
planning [9]. Although digital recruitment 
technologies are increasingly being used, research 
has not been conducted to thoroughly examine the 
direct link between intelligent talent acquisition 
strategies and the retention effects in a unified 
analytical framework [10]. 
Considering this research gap, the present study 
suggests an intelligent framework for HR analytics to 
help understand the impact of talent acquisition 
strategies on employee retention. The study assesses 
the effects of recruitment quality, employer branding, 
digital recruitment and artificial intelligence in 
acquiring and keeping talent. The study examines the 
impact of recruitment quality, employer branding, 
digital recruitment and artificial intelligence on the 
commitment of employees and workforce stability. 
Furthermore, predictive machine learning algorithms 
integrate to forecast employee turnover patterns, 
aiding in strategic HR decisions. 
The major contributions of this study are summarized 
as follows: 

 To analyze modern talent acquisition 
strategies adopted in contemporary 
organizations. 

 To investigate the relationship between 
recruitment practices and employee 
retention. 

 To identify critical factors influencing 
employee turnover intention and 
organizational commitment. 

 To develop a data-driven HR analytics 
framework for employee retention 
prediction. 

 To provide strategic recommendations for 
improving long-term workforce 
sustainability through intelligent recruitment 
practices. 

2. Related Work 
Talent Management and Employee Retention: An 
Integrative Research Framework by Anoopa 
Narayanan et al. suggested an integrative framework 
to explain the relationship between talent 
management practices and employee retention. It 
highlighted the significance of organizational justice, 
perception of talent congruence, and strategic HRM 
in enhancing employees' stability. The authors 
emphasized that a good talent management can play 
an important part in the long-term commitment of 
employees to the organization and in improving their 
competitiveness. 
Narayanan et al. [11] study on ‘Employer Branding 
Strategies and Their Effect on Talent Acquisition and 

Retention in Indian Small and Medium Enterprises 
(SMEs)’, examined the effect of employer branding 
on the recruitment and retention of talented 
employees in Indian SMEs. The findings of the study 
showed that employer branding has a positive impact 
on the recruitment effectiveness, the attractiveness of 
the organization and employee loyalty. The authors 
also found that there was a gap in research that was 
specific to the application of the employer branding 
models to SMEs. 
The use of Artificial Intelligence in Talent 
Acquisition and Employee Retention in HR was 
presented by Rao and Vohra [12] explored how AI 
can be applied to talent acquisition and employee 
retention in human resource management. The study 
analyzed AI-driven recruitment systems, predictive 
analytics, and machine learning techniques for 
candidate screening and turnover prediction. AI-
enabled HR solutions have been found to enhance 
hiring efficiency, the stability of the workforce, and 
employee engagement while lowering the risk of 
employee turnover. 
Predictive Analytics in Human Resources 
Management: Evaluating AIHR's role in talent 
retention looked at the role of predictive analytics 
and HR intelligence systems in talent retention was 
suggested by Reddy et al. [13]. The authors stressed 
the adoption of HR decision-making based on data, 
understanding employee behavior, and predictive 
algorithms for future demand forecasting and 
planning. The research revealed the increasing 
significance of HR analytics in the contemporary HR 
management landscape by Căvescu and Popescu et 
al. [14]. 
Predictive Analytics in HR Planning through Deep 
Learning for a More Effective Talent Acquisition and 
Retention was presented by Ussher-Eke et al. [15] 
that provided a framework for HR analytics based on 
deep learning to help in improving recruitment and 
retention performance. The study covered the use of 
predictive analytics, deep neural networks, and 
intelligent HR planning methods for uncovering 
employee attrition trends and maximizing hiring 
strategies. 
Data-driven Decision Making in HRM was 
introduced by Odionu et al. [16] to optimize Talent 
Acquisition & Retention was an analysis of the 
effectiveness of data-driven approaches in the Human 
Resource Management. This study was conducted on 
predictive analytics, machine learning models and 
visualization tools in order to enhance the quality of 
recruitment and employee retention. Finally, the 
authors determined that intelligent HR systems can 
give businesses the power to make proactive 
retention decisions and improve the sustainability of 
the workforce. 
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The PRISMA based systematic literature review was 
done by Zamri et al. [17] employee Retention and 
Talent Management: A Systematic Literature Review 
to study the relation between Talent Management and 
employee retention in various industries. Key factors 
affecting retention identified in the study were work-
life balance, learning opportunities, employee 
engagement and organizational culture. 
Employee Turnover Prediction and Retention 
Policies Design was suggested by Ribes et al. [18]: A 
Case Study presented machine learning algorithms to 
predict employee turnover and create an effective 
retention policy. The study was successful and 
showed that predictive models could be used to help 
HR department’s pinpoint high-risk employees and 
put in place proactive employee retention strategies. 
As a result of this, the following research gaps have 
been identified: 
The literature search revealed that most of the earlier 
research work has concentrated on the areas of 
traditional talent management, branding the employer 
and examination of employee satisfaction. While the 
recent literature has brought in the system of 
recruitment with AI and predictions of HR analytics, 
there are not many studies that have created an 
integrated intelligent framework that integrates talent 
acquisition strategies, predictive retention analytics, 
and AI-based decision support for long term 
sustainability of workforce. Moreover, there is a lack 
of research that focuses on the synergy between 
digital recruitment, employer branding and predictive 
retention modeling in a single HR analytics platform. 
For this reason, the intention of this study is to create 
a framework of the intelligent talent acquisition and 
retention system that will overcome these 
shortcomings. 
3. Proposed Methodology 
In the proposed methodology, an intelligent Human 
Resource Analytics (HR Analytics) framework is 
developed, to analyze the impact of Talent 
Acquisition Strategy on Employee Retention. The 
framework combines recruitment analysis, employee 
behavioral assessment, and predictive analytics to 
assess the impact of contemporary recruitment on the 
stability of the workforce over time. The proposed 
system is aimed to help the companies to become 
more efficient in hiring, decreasing employee 
turnover and to execute strategic workforce planning 
using data-driven decision making systems. Figure 1 
shows the proposed framework. 

 
Figure 1: Proposed framework 
The main steps of the proposed framework can be 
summarized into four major phases including: data 
collection and preprocessing, analysis of talent 
acquisition strategy, employee retention prediction, 
and intelligent HR decision support. The phases are 
linked to work together to create an effective analysis 
of recruitment practices and how they affect the 
organizational retention performance. 
3.1 Data Collection and Preprocessing 
During the first phase, employee-related data is 
sourced from a variety of organizational information 
systems, such as HR databases, recruitment 
information, employee surveys, performance reviews, 
and exit interviews. The data they collect includes 
information on many of the factors related to 
recruitment quality, employee engagement, job 
satisfaction, organizational commitment, and 
employee attrition. 
The key elements studied in this research are the 
recruitment channels, the effectiveness of the 
employer's brand, the employee's willingness to 
participate in employee referrals, the level of skill 
matching, the salary satisfaction of employees, 
employee engagement score, job retention, training 
effectiveness, the work-life balance, interview 
performance, and employer's brand effectiveness. 
These attributes offer valuable indications of worker 
conduct and job security. 
Real-world HR datasets are frequently incomplete, 
with errors and inconsistencies and are likely to 
include redundant data elements, so several HR data 
preprocessing steps are conducted prior to the 
analytical modeling. The preprocessing stage 
comprises of missing value treatment, noise 
elimination, normalization of data, encoding 
categorical variables, outlier detection and data 
balancing. These activities help ensure data quality 
and accuracy of predictive analysis. 
This refined data is then ready for evaluation of the 
recruitment strategy and prediction of employee 
retention. 
3.2 Talent Migration Strategy Analysis 
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The second phase is about the analysis of the 
effectiveness of different talent acquisition strategies 
used by the organizations. Digital and intelligent 
hiring are increasingly becoming the norm in 
recruitment systems to find the right people and make 
the workforce more sustainable and aligned with the 
organization. 
The proposed framework assesses various 
recruitment strategies, such as digital recruitment 
platforms, AI in candidate screening, employer 
branding efforts, employee referral programs, skill-
based hiring, diversity recruitment strategies and 
internal talent acquisition methods. Analysis of each 
strategy to ascertain effect on employee retention and 
organizational commitment. 
The framework evaluates the quality of the 
recruitment by looking at recruitment transparency, 
recruitment efficiency, candidate-job matching and 
employee satisfaction post-employment induction. 
An organization that has a successful recruitment 
program should be able to enjoy better stability and a 
lower employee turnover rate. 
In this stage, HR managers can determine recruitment 
approaches that will help them boost employee 
retention and organizational performance. 
3.3 Employee Retention Prediction Model 
Employee retention probability and potential risks of 
employee turnover are estimated through the use of 
predictive analysis after analyzing the recruitment 
strategies. The proposed framework is based on 
machine learning and HR analytics techniques to help 
identify patterns in employee behavior and measures 
of workforce engagement. 
The prediction model takes into account several input 
variables, such as the quality of recruitment, 
satisfaction with the job, organizational commitment, 
salary level, quality of the working environment, 
career development opportunities, training, and 
performance indicators among employees. These 
features are utilized to seek out workers that are more 
prone to be at risk of either leaving the business or 
exhibiting tendencies to leave. 

 
Figure 2: Employee retention Prediction model 
The framework uses intelligent learning models with 
high accuracy to capture the complex relationships 

between recruitment strategies and employee 
retention outcomes, to enhance prediction 
performance. This predictive system uses past 
employee information and trends to generate turnover 
risk indicators and scores for the probability of 
retention. The results of this phase help organizations 
understand at an early stage who they should be 
concerned about and then HR teams can take 
proactive steps to engage and retain the employees. 
Figure 2 shows the employee prediction model. 
3.4 an intelligent HR decision support system. 
The last phase presents an intelligent HR decision 
support system that helps companies to make 
strategic human resource planning and managing 
employee retention decisions. The system then 
provides actionable insights and recommendations 
for optimizing recruitment, based on the predictive 
analysis results, which can be used by HR 
professionals and organizational managers. 
The decision support module includes the following 
functions: retention risk analysis, monitoring of 
workforce stability, assessment of employee 
engagement, evaluation of the recruitment strategy. It 
also makes suggestions on how to better hire people, 
make their job more satisfactory and decrease 
organizational turnover. 
Higher turnover-risk employees may be targeted for 
retention efforts like career development, training, 
performance incentives, and work engagement 
programs. In the same way, poor recruitment 
practices can be tweaked to ensure that the quality of 
candidates chosen for the organization is greater and 
that they are more suitable. 
The proposed intelligent HR analytics solution would 
allow organizations to make data-informed HR 
choices, streamline talent acquisition workflows and 
boost employee retention performance in the future in 
the fast-paced business landscape. 
4. Results and Discussion 
This section gives the experimental analysis and 
performance evaluation of the proposed intelligent 
HR analytics system for talent acquisition and 
employee retention prediction. Several machine 
learning models were used to assess the effectiveness 
of the proposed model, along with comparative 
performance measures. The experimental findings 
show the effectiveness of the proposed framework for 
enhancing the accuracy of the employee retention 
prediction and facilitating intelligent HR decision 
making. 
4.1 Experimental Setup 
A typical HR analytics landscape was used to 
implement the proposed framework, with the use of 
Python and machine learning libraries. Data for the 
employee retention was gathered from HR records, 
employee surveys, recruitment reports and 
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organizational performance data. The data set was 
split into training and test sets to conduct predictive 
analysis and validate the model. 
We tried several machine learning models such as: 

 Logistic Regression (LR) 
 Decision Tree (DT) 
 Random Forest (RF) 
 Artificial Neural Network (ANN). 
 Proposed Hybrid HR Analytics Model 

Each model has been tested with the metrics of 
Accuracy, Precision, Recall and F1-Score. 
Table 1. Comparative Performance Analysis of 
Employee Retention Prediction Models 
Model Accuracy 

(%) ↑ 
Precision 
(%) ↑ 

Recall 
(%) ↑ 

F1-
Score 
(%) ↑ 

Logistic 
Regression 

84.2 82.5 81.9 82.2 

Decision 
Tree 

86.4 85.7 84.8 85.2 

Random 
Forest 

89.1 88.4 87.9 88.1 

ANN 91.3 90.7 90.1 90.4 
Proposed 
Hybrid 
HR 
Analytics 
Model 

95.8 95.1 94.7 94.9 

Table 1 and figure 3 shows the performance of 
different machine learning models in predicting 
employee attrition. The proposed Hybrid HR 
Analytics Model is able to give prediction accuracy 
of 95.8% which is higher than compared to 
conventional machine learning models like Logistic 
regression, Decision Tree, Random Forest and ANN 
model. This enhancement in performance proves the 
value of using more sophisticated workforce 
retention analysis tools, such as intelligent HR 
analytics and advanced predictive models. The 
accuracy and recall rates are higher, which 
demonstrates the effectiveness of the proposed 
framework in detecting employees who have a high 
risk of turnover and in avoiding false detections. The 
findings of the experiment support the point that 
intelligent recruitment analysis along with predictive 
HR analytics can definitely improve the capability of 
predicting retention. 

 
Figure 3: Performance comparison 
Table 2. Impact of Talent Acquisition Strategies on 
Employee Retention 
Talent Acquisition 
Strategy 

Retention Improvement 
(%) 

Employer Branding 12.4 

Employee Referral 
Programs 

15.1 

AI-Assisted Recruitment 18.7 

Skill-Based Hiring 16.5 

Digital Recruitment 
Platforms 

14.2 

Internal Recruitment 
Practices 

11.6 

 
The impact of different talent acquisition strategies 
on employee retention performance can be seen in 
Table 2. AI-driven recruitment achieved the greatest 
retention enhancement rate of 18.7%, highlighting 
the success of AI-powered mechanisms in optimizing 
recruitment processes and selecting candidates. Other 
elements that helped to make the workforce stable 
and engaged were skill-based hiring and employee 
referral programs. The results indicate that companies 
that embrace modern digital tools and data-based 
analytics for recruitment and hiring can enhance 
employee retention and minimize the costs of staff 
turnover. 
Table 3. Error Analysis of Employee Retention 
Prediction Models 
Model MAE ↓ RMSE ↓ Error Rate 

(%) ↓ 
Logistic 
Regression 

0.218 0.347 15.8 

Decision Tree 0.194 0.321 13.6 
Random Forest 0.161 0.284 10.9 
ANN 0.128 0.241 8.7 
Proposed 
Hybrid HR 
Analytics 
Model 

0.072 0.156 4.2 

Table 3 shows error analysis of different models for 
prediction of employee retention. The proposed 
Hybrid HR Analytics Model had the minimal Mean 
Absolute Error (MAE) and Root Mean Square Error 



Intelligent HR Analytics Framework for Talent Acquisition and Employee Retention Prediction Using 
Hybrid Machine Learning 

 IJDDT Volume 16 Issue 66s 2026 Page: 1279 

(RMSE), suggesting greater stability in prediction as 
well as lower deviations from the prediction 
compared to the traditional machine learning models. 
The low error rate of 4.2% highlights the ability of 
the proposed framework to accurately capture 
employee retention behavior and the patterns of 
turnover risks. The results have shown that intelligent 
HR analytics and hybrid predictive learning 
mechanisms greatly enhance prediction accuracy and 
the decision-making precision of workforces. 
Table 4. Correlation between Employee Engagement 
Factors and Retention Performance 
Employee Engagement 
Factor 

Correlation with 
Retention 

Job Satisfaction 0.84 

Career Growth 
Opportunities 

0.79 

Work-Life Balance 0.76 

Training and 
Development 

0.72 

Compensation 
Satisfaction 

0.68 

Organizational 
Commitment 

0.87 

Recruitment Quality 0.81 

 
Table 4 shows the relationship between key 
employee engagement components and retention. 
Organizational commitment showed the highest 
correlation value, 0.87, which suggests a strong 
relationship between employee loyalty and the 
retention of employees in the long term. Likewise, 
the quality of recruitment and employee satisfaction 
showed strong positive relationships with the 
outcome of employee retention. The findings suggest 
that companies with successful recruitment strategies, 
employee engagement efforts and career 
development initiatives have greater success in 
maintaining staff and decreasing turnover rates. 
These findings also confirm the significance of 
intelligent talent acquisition to improve 
organizational retainment performance. 
4.2 Discussion 
The findings from the experimental analysis have 
established that talent acquisition strategies are 
crucial in helping an organization improve its 
employee retention and sustainability. Many 
traditional recruitment practices are not effective in 
maximizing workforce compatibility, resulting in 
high turnover and lower employee engagement. On 
the other hand, with the proposed intelligent HR 
analytics framework, companies can conduct data-

driven recruitment evaluation and predictive retention 
analysis. 
By leveraging AI for recruitment, predictive 
analytics, and intelligent HR decision-making, the 
system enhances the transparency, efficiency, and 
alignment of hiring processes with job requirements. 
The proposed framework not only identifies the 
employees at higher risk for turnover, but also helps 
HR managers to take proactive measures in retaining 
them. 
In conclusion, the proposed system offers a 
successful approach to addressing the challenges of 
the modern workforce management landscape, 
integrating intelligent recruitment analysis with 
mechanisms for employee retention prediction. The 
framework helps in building the advanced HR 
analytics systems, which can support strategic 
organizational decision making in the competitive 
business environment. 
5. Conclusion and Future Scope 
In this study, an intelligent framework of Human 
Resource Analytics (HR Analytics) was introduced to 
analyze the effect of talent acquisition strategies on 
employees retention. The framework that was 
proposed included mechanisms for workforce 
stability, including recruitment strategy evaluations, 
workforce predictive analytics, and intelligent HR 
decision support mechanisms, which would help 
improve organizational sustainability. The study 
examined the effect of the modern recruitment 
practices such as AI-assisted recruitment, Employer 
Branding, Digital recruitments platforms, Employee 
referral programs, and skills-first hiring strategies on 
the performance of employee retention. 
Through the experimental analysis, it was shown that 
intelligent and data-driven recruitment strategies have 
a significant impact on the level of employee 
engagement, organizational commitment and 
retention of employees. The results of the 
comparative performance evaluation demonstrated 
that the proposed Hybrid HR Analytics Model is 
more effective than the existing machine learning 
techniques in predicting employees' turnover and 
identifying the risks for it. By incorporating 
predictive analytics, organizations were able to 
identify high-risk workers and take proactive steps to 
retain them through targeted interventions. 
The results also showed that some of the most 
important factors that help to retain employees are 
recruitment quality, job satisfaction, organizational 
commitment, and career growth opportunities. The 
proposed framework not only increased the accuracy 
of the predictions, but also minimized prediction 
errors, which facilitated strategic HR decision 
making and helped optimize recruitment. 
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The combination of talent acquisition analysis and 
predictive retention modeling creates an effective 
solution for today's HR management, it is argued in 
the paper that the proposed intelligent HR analytics 
framework could offer. The framework can pave the 
way for the creation of sophisticated HR decision-
making support systems, which boost recruitment 
efficiency, lessen employee turnover, and augment 
organizational productivity in a changing business 
landscape. 
The proposed framework can be expanded by 
incorporating methods for explainable artificial 
intelligence (XAI) in future research to enhance the 
transparency of the recruitment process and 
interpretability of the model. Further improvements 
in the performance of the retention prediction and 
workforce analysis may also be achieved by 
considering additional optimization algorithms and 
hybrids of deep learning architectures. In addition, 
real-time HR analytics systems can be built that can 
include behavioural monitoring and employee 
sentiment analysis, to aid in adaptive and intelligent 
talent management strategies. 
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