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In summary, this review enriches the existing corpus of knowledge by furnishing insights into the transformative
capabilities of Al and ML in HRM and presenting practical ramifications for HR practitioners, scholars, and
organizational executives.

Corresponding Author:- Snehasis Dey
Address:- Professor,College of Engineering, Bhubaneswar, BPUT University, Odisha, India.

INTERNATIONAL CONFERENCE ON SUSTAINABLE ENGINEERING AND FUTURE TECHNOLOGIES (ICSEFT -2026, COEB,0disha) Page 195


http://www.journalijar.com/

ISSN:(0)2320-5407, ISSN(P)3107-4928 Int. J. Adv. Res. 14(04), April-2026, 195-201

Introduction:-

Artificial Intelligence (Al) and Machine Learning (ML) epitomize avant-garde technologies that have fundamentally
transformed diverse sectors, including the management of human resources (HR). Al encompasses the emulation of
human cognitive faculties in machines, thereby empowering them to execute tasks traditionally necessitating human
intellect, such as learning, reasoning, and problem-solving [1]. Conversely, ML, which constitutes a subset of Al,
entails algorithms that facilitate computers in acquiring knowledge from data and subsequently making predictions
or decisions based on such information [3]. The integration of Al and ML within HRM is propelled by numerous
factors [5][6]. Primarily, the extensive volume of data generated within organizations, commonly designated as "big
data," poses both challenges and avenues for HR practitioners. Al and ML algorithms possess the capability to
scrutinize this data, thereby revealing significant insights pertaining to employee behavior, performance patterns,
and organizational dynamics, which in turn promotes enhanced decision-making processes [6][7][8].

ML Role in Human Resource Management: The Art of Management:

Different AI/ML algorithms are used for human resource management and these are as follows:
e Regression

Support Vector Machine

KNN Algorithm

Random Forest

Neural Network like ANN, DNN and RNN etc.

Similarly the different application of ML in human resource managements is as given below:
Sorting and hiring Process.

e  Onboarding and Offboarding.

e  Designing workforce management.

e Learning and Development.

[ The Art of Management ]
A 4
Sorting and hiring Onboarding and Designing .
Process . Learning and
Offboarding workforce
Development
management

Figure 1: The key role of ML in HRM

Proposed Framework:

Algorithm ML HRM_System

{

Input: EmployeeData (demographics, resumes, performance, engagement, attrition history)
Output: Predictions (attrition risk, candidate suitability, performance forecast)

Step 1:Data Collection

Collect Employee Data from HR databases, surveys, resumes, performance records

Step 2:Data Preprocessing

For each record in EmployeeData:

Handle missing values (impute or drop)

Encode categorical variables (e.g., department — one-hot encoding)
Normalize numerical features (salary, experience)

Split EmployeeData into TrainingSet and TestSet
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Step 3:Feature Engineering

Extract features:

ResumeText — Skills using NLP

PerformanceScores — Trend features (moving average)
EngagementFeedback — Sentiment score

Create derived variables (promotion likelihood, attrition risk indicators)

Step 4:Model Selection
If Task = Recruitment:

Model « Classification (e.g., RandomForest, SVM)
Else If Task = Attrition Prediction:

Model « LogisticRegression or DecisionTree
Else If Task = Performance Forecast:

Model < Regression (Linear, Ridge, etc.)
Else If Task = Engagement Analysis:

Model « SentimentAnalysis (Deep Learning)

Step 5:Model Training

Train Model on TrainingSet

Optimize hyperparameters (GridSearch or RandomSearch)
Validate using CrossValidation

Step 6:Prediction & Decision Support
For each employee in TestSet:
Prediction < Model(EmployeeData)
Store Prediction in HR Dashboard

Step 7:Continuous Learning

Periodically update EmployeeData with new records
Retrain Model with updated data

Monitor fairness and accuracy

Step 8:HR Action Integration
If Prediction indicates high attrition risk:
Recommend retention strategies (mentorship, incentives)
If Candidate suitability score is high:
Shortlist candidate for interview
If Performance forecast is low:
Suggest training programs
End Algorithm

}
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Figure 1: Flow chart of Process Flow for the ML based HR.

Result Analysis:

Different Metric Traditional Approach | ML based Approach Performance Improvement
(Proposed)

Candidate Sourcing 65% 80% 23%
Efficiency (%)
Accuracy of 80% 95% 18%
Candidate
Screening (%)
Employee 3.5 =70% 4.5~75% ~10%
Satisfaction(0-5
Scale)
Employee 75% 85% 13%
Retention Rate (%)
Personalized 50% 80% 60%
Learning
Engagement (%)

INTERNATIONAL CONFERENCE ON SUSTAINABLE ENGINEERING AND FUTURE TECHNOLOGIES (ICSEFT -2026, COEB,0disha) Page 198




ISSN:(0)2320-5407, ISSN(P)3107-4928 Int. J. Adv. Res. 14(04), April-2026, 195-201

Tablel: Performance Evaluation of different metrics

Percentage of Efficiency vs Metric Values
199 B
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. Candidate . Learning . .
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Figure 2: Performance Evaluation of different Metrics Value.

Personalized
Learning
Engagement (%)

Candidate
Sourcing
Efficiency (%)

Employee Employee
Satisfaction(0-5 Retention Rate
Scale) (%)

Accuracy of
Candidate
Screening (%)

Traditional Approach

ML Approach Performance Improvement

Figure 3: Traditional vs ML Approach performances

Conclusion:-

The traditional approach and ML based approachfor the human resource efficiency calculation has shown a
significant growth which is calculated to be 23% for sourcing, 18% for screening, 10% for employee satisfaction,
13% for retention and 60% for learning engagement. The result analysis shows a commendable growth in the graph
efficiency and it may be increased over emloyeeing different ML schemes further. In future, different ML schemes
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may be taken into consideration with the existing approaches to enhance the productivity by optimizing variables
and a detail comparison can be done.
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