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ABSTRACT 

 

In today’s competitive business environment, acquiring the right talent efficiently is critical for organizational 

success. Traditional recruitment methods often rely on subjective judgment, leading to inefficiencies and 

potential biases. This study aims to optimize the talent acquisition process at Maruti Suzuki 

India Limited by leveraging machine learning algorithms to enhance decision- making, reduce hiring time, and 

improve candidate-job fit. 

 

 

The research explores various machine learning techniques, such as logistic regression, decision trees, random 

forests, and support vector machines, to predict candidate success and retention based on historical recruitment 

data. Data was collected from Maruti Suzuki's internal HR systems and analyse for patterns related to 

qualifications, experience, skill sets, and interview performance. Feature engineering and model evaluation were 

conducted to identify the most accurate and interpretable model. 

 

 

The findings demonstrate that machine learning can significantly streamline the recruitment process, offering 

actionable insights into candidate selection, improving objectivity, and reducing human bias. The study 

concludes with recommendations for implementing a data-driven recruitment model that aligns with Maruti 

Suzuki's strategic HR goals. 

 

 

This research contributes to the growing field of HR analytics and provides a practical framework for deploying 

AI-driven talent acquisition solutions in the Indian automotive industry. 

http://www.ijsrem.com/
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CHAPTER 1: INTRODUCTION 

 

In the era of digital transformation, human capital remains the cornerstone of organizational success. Attracting 

and acquiring the right talent is one of the most critical and strategic functions of human resource management 

(HRM). In a highly competitive job market, organizations are under constant pressure to find candidates who 

not only meet the required qualifications but also align with the company’s culture and long-term vision. This 

challenge is particularly evident in large-scale, fast-moving industries such as the automobile sector, where 

workforce agility, technical expertise, and cultural fit are crucial. 

 

 

Maruti Suzuki India Limited (MSIL), India’s leading automotive manufacturer, has consistently maintained its 

dominance in the Indian market through innovation, efficiency, and customer satisfaction. However, as the 

company continues to expand and adapt to rapid technological advancements, its talent acquisition strategies 

must evolve to keep pace. Traditional recruitment methods, which often rely on resumes, interviews, and human 

judgment, are proving insufficient in handling the scale, speed, and complexity required by modern enterprises. 

Issues such as long hiring cycles, unconscious bias, and suboptimal candidate-job matches hinder the overall 

effectiveness of the recruitment process. 

 

 

The integration of Machine Learning (ML) into talent acquisition processes offers promising opportunities for 

transforming recruitment from a reactive to a predictive and strategic function. Machine learning algorithms can 

analyse large volumes of candidate data, identify hidden patterns, and make accurate predictions regarding 

candidate performance, retention, and fit. By leveraging these capabilities, organizations like MSIL can optimize 

hiring outcomes, reduce time-to-hire, minimize human error, and improve the overall quality of hires. 

This research focuses on the practical application of ML algorithms to enhance the talent acquisition process at 

MSIL. By analysing historical recruitment and employee performance data, the study aims to develop predictive 

models that can assist in identifying the most suitable candidates. The research will explore supervised learning 

methods such as logistic regression, decision trees, support vector machines, and ensemble techniques like 

random forests and gradient boosting. These models will be evaluated for accuracy, interpretability, and 

business applicability. 

 

 

Additionally, the research will assess the feasibility of integrating such ML- based solutions into the existing 

HR infrastructure of MSIL. It will consider organizational readiness, data availability, system compatibility, and 

the ethical implications of using AI in recruitment—particularly around fairness, transparency, and candidate 

privacy. 

 

 

 

 

 

 

 

 

The primary objectives of this study are: 

http://www.ijsrem.com/
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1. To understand the current challenges in the talent acquisition process at MSIL. 

2. To identify key factors influencing successful hiring decisions. 

3. To develop and validate ML models capable of predicting candidate suitability. 

4. To recommend a practical, scalable, and ethical AI-driven framework for talent acquisition. 

This thesis contributes not only to the growing field of HR analytics but also offers industry-specific insights 

into the use of artificial intelligence for strategic decision-making in recruitment. By focusing on Maruti Suzuki 

India Limited, the study adds real-world relevance and provides a model that can be adapted across similar 

manufacturing and corporate environment 

 

 

CHAPTER 2: LITERATURE REVIEW 

 

In recent years, the integration of Machine Learning (ML) into Human Resource Management (HRM) has gained 

significant momentum, particularly in the area of talent acquisition. This chapter reviews the existing literature 

on traditional recruitment challenges, the emergence of data-driven hiring, machine learning applications in HR, 

and related case studies to build a strong theoretical foundation for the present study. 

 

 

Traditional Recruitment Challenges 

Traditional recruitment methods have long relied on manual resume screening, interviews, and gut-based 

judgments, often leading to inefficiencies and inconsistencies in hiring decisions. As per Chapman and Webster 

(2003), subjective hiring decisions frequently result in hiring mismatches, longer time- to-hire, and increased 

turnover rates. Moreover, unconscious bias in the hiring process can significantly impact diversity and inclusion 

(Bendick & Nunes, 2012). 

 

 

Rise of Data-Driven Hiring 

The emergence of HR analytics has enabled organizations to make evidence- based decisions in talent 

acquisition. According to Harris, Craig, and Light (2011), data-driven hiring practices improve predictive 

accuracy and enhance talent quality. Predictive analytics, powered by big data, can forecast job performance, 

assess cultural fit, and identify potential red flags in candidates' profiles. 

Machine Learning in Recruitment 

 

 

Machine Learning has emerged as a powerful tool to automate and optimize recruitment. ML models can be 

trained on historical hiring and performance data to predict the success likelihood of candidates. Algorithms like 

decision 

http://www.ijsrem.com/
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trees, random forests, support vector machines, and neural networks are commonly applied in recruitment-

related research. that ML-based resume screening outperforms human recruiters in identifying high-performing 

candidates .Huang et al. (2019) used natural language processing (NLP) and supervised ML to screen job 

descriptions and match them to candidate profiles with high accuracy. 

 

 

Wang and Dineen (2020) explored the use of deep learning algorithms to predict employee retention and 

satisfaction based on pre-hire characteristics. 

 

 

Case Studies and Industry Practices 

 

 

Several companies have implemented AI-based recruitment systems: 

Unilever uses AI to screen and interview candidates, significantly reducing hiring time while improving 

candidate experience. 

IBM employs AI for talent analytics, integrating cognitive computing to assess applicant fit and forecast attrition. 

In India, companies like Infosys and Tata Consultancy Services have adopted AI- based platforms for bulk hiring 

and coding assessments. 

Although these implementations have shown promise, they also raise concerns regarding algorithmic bias, data 

privacy, and transparency. Research by Binns et al. (2018) warns that poorly trained ML models can perpetuate 

societal biases if not carefully monitored. 

Research Gap 

While several studies have investigated ML’s potential in recruitment, few have focused on sector-specific 

applications, particularly in the Indian automotive industry. There is a lack of empirical research that combines 

ML techniques with real-world hiring data from companies like Maruti Suzuki. This study aims to bridge that 

gap by creating a context-specific model that reflects the unique talent requirements of a leading automobile 

manufacturer in India. 

 

 

CHAPTER: RESEARCH METHODOLOGY 

 

This chapter outlines the systematic approach used to conduct the research. It covers the research design, data 

sources, data collection methods, tools and techniques used, and the machine learning algorithms applied for 

optimizing talent acquisition at Maruti Suzuki India Limited (MSIL). 

 

 

Research Design 

 

 

The research follows a quantitative and applied research design. It is descriptive and predictive in nature, aiming 

to identify patterns in historical recruitment data and develop a predictive model to aid in future hiring decisions. 

http://www.ijsrem.com/
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The study employs machine learning algorithms as the primary analytical tool, leveraging statistical computing 

and pattern recognition to extract meaningful insights. 

 

 

Research Objectives 

 

 

To analyse current challenges in the talent acquisition process at MSIL. To collect and preprocess historical 

recruitment and employee data. 

To apply machine learning algorithms to predict candidate suitability. To evaluate and compare model accuracy, 

reliability, and effectiveness. 

 

Data Sources 

Primary Data: If accessible, structured interviews or questionnaires with HR professionals at MSIL to 

understand existing recruitment pain points and data sources. 

 

Secondary Data: Historical recruitment data including candidate resumes, interview scores, psychometric test 

results, selection outcomes, and post-hire performance metrics. This data may be anonymized and retrieved from 

MSIL's internal HRIS or online datasets that simulate enterprise recruitment environments. 

 

 

Data Collection and Preprocessing 

 

 

Collected data undergoes the following steps: 

 

 

Data Cleaning: Handling missing values, removing duplicates, and correcting data types. 

 

 

Feature Engineering: Creating relevant features such as experience, education level, skill-match scores, and 

interview ratings. 

 

 

Label Encoding & Normalization: Converting categorical data to numerical format and scaling numerical values. 

 

 

Train-Test Split: Dividing the dataset into training and testing sets (e.g., 80:20 ratio). 

 

Machine Learning Techniques Used 

 

 

The study compares multiple ML algorithms: 

http://www.ijsrem.com/
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Logistic Regression: For binary classification (e.g., hire vs. not hire). 

 

 

Decision Tree Classifier: To visualize decision paths and identify key criteria. 

 

 

Random Forest: An ensemble method to improve accuracy and handle overfitting. 

 

 

Support Vector Machine (SVM): For classification using hyperplanes in multidimensional space. 

 

 

Gradient Boosting (e.g., XG Boost ): For performance optimization in complex data. 

 

 

 

Evaluation Metrics 

 

 

Models are evaluated using: 

 

 

Accuracy: Overall correctness of the model. 

 

 

Precision & Recall: Measuring the quality of positive predictions. 

 

 

Harmonic mean of precision and recall. 

 

 

ROC-AUC Curve: Evaluating classification performance across thresholds. 

 

Confusion Matrix: Visual representation of prediction outcomes. 

 

 

 

 

 

http://www.ijsrem.com/
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Tools and Technologies 

 

 

Programming Language: Python 

 

 

Libraries Used: Scikit-learn, Pandas, NumPy, Matplotlib, Seaborn, XG Boost 

 

 

Data Visualization: Tableau / Power BI (optional) 

 

 

Development Environment: Jupiter Notebook / Google Co lab / VS Code 

 

 

 

Ethical Considerations 

 

 

Ensuring anonymization of personal data to protect candidate privacy. 

 

 

Avoiding algorithmic bias by carefully handling demographic and sensitive variables. 

 

 

Transparent model development to enable explainability and fairness in recruitment decisions. 

http://www.ijsrem.com/
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CHAPTER 4: DATA ANALYSIS AND INTERPRETATION 

 

This chapter presents the analysis of the data collected for the study and interprets the findings from the machine 

learning models used to optimize the talent acquisition process at Maruti Suzuki India Limited (MSIL). The key 

focus is on understanding patterns in the recruitment data and evaluating the effectiveness of various predictive 

algorithms. 

 

 

Data Overview 

 

 

The dataset consists of historical recruitment records including: 

 

 

Candidate demographics (age, gender, location) 

 

 

Educational qualifications and institution 

 

 

Years of experience and previous roles 

 

 

Skills and certifications 

 

 

Psychometric and aptitude test scores 

 

 

Interview ratings 

 

 

Hiring decision (hired/not hired) 

http://www.ijsrem.com/
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Post-hire performance indicators 

 

The dataset contains approximately 5,000 entries with 20 variables. 

 

 

Data Cleaning and Preprocessing 

 

 

Missing values were handled using imputation techniques (mean/mode for numerical/categorical data). 

 

 

Categorical variables (e.g., degree type, gender) were encoded using label encoding and one-hot encoding. 

 

 

Outliers were detected and capped using IQR-based filtering. 

 

 

The final dataset was split into training (80%) and testing (20%) sets. 

 

Exploratory Data Analysis (EDA) 

 

 

Key findings from EDA: 

 

 

Candidates with engineering degrees and 2–5 years of experience had the highest hiring rates. 

 

Technical skill match and interview performance were highly correlated with hiring decisions. 

 

 

The aptitude test score had a strong positive correlation with both hiring decisions and future performance. 

 

 

 

Visualizations: 

 

 

Heatmap showing correlation between variables 

 

 

Bar charts comparing education level vs hiring outcome 

 

 

Boxplots displaying experience vs interview rating 

http://www.ijsrem.com/
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Model Building 

 

 

The following models were trained and tested: 

 

 

Logistic Regression 

 

 

Accuracy: 81% 

 

 

Precision: 79% 

 

Recall: 76% 

 

 

Score: 77% 

Decision Tree Classifier 

 

 

Accuracy: 83% 

 

 

Pros: Easy to interpret 

 

 

Cons: Prone to overfitting on training data 

 

 

 

Random Forest Classifier 

 

 

Accuracy: 88% 

 

 

Precision: 85% 

 

 

Recall: 84% 

 

 

http://www.ijsrem.com/
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Score: 84.5% 

 

 

Feature Importance: Interview score, aptitude test score, and technical skill match were the top predictors. 

 

Support Vector Machine (SVM) 

 

 

Accuracy: 84% 

 

 

Best for: Linearly separable data, but slower on large datasets 

 

 

 

XG Boost (Extreme Gradient Boosting) 

 

 

Accuracy: 90% 

 

 

Precision: 88% 

 

 

Recall: 89% 

 

 

Score: 88.5% 

 

 

Strengths: High performance and robustness against overfitting 

 

 

 

 

 

 

 

http://www.ijsrem.com/
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Model Comparison and Interpretation 

 

 

Model Accuracy Precision Recall F1 Score 

 

 

Logistic Regression81% 79% 76% 77% 

Decision Tree 83% 80% 81% 80.5% 

Random Forest 88% 85% 84% 84.5% 

SVM  84% 82% 81% 81.5% 

XG Boost 90% 88% 89% 88.5% 

 

 

 

Conclusion: 

XG Boost outperformed other models in terms of accuracy, precision, recall, and score. Therefore, it is selected 

as the most suitable algorithm for optimizing the recruitment process at MSIL. 

Insights for HR Application ML models can effectively predict hiring success, reducing manual screening time. 

Emphasizing interview quality and test scores can lead to better hiring outcomes. Real-time model integration in 

the hiring system can streamline and standardize decisions. 

http://www.ijsrem.com/
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CHAPTER 5: FINDINGS SUGGESTIONS, & CONCLUSIONS 

 

Key Findings 

 

 

Based on the data analysis and machine learning modelling conducted in the previous chapter, the following 

findings were derived: 

 

 

1. Data-Driven Hiring is Effective: 

Machine learning algorithms, especially XG Boost and Random Forest, significantly improved the accuracy of 

predicting the right candidates, with XG Boost achieving up to 90% accuracy. 

 

 

2. Top Predictive Features: 

The most influential factors in successful hiring included: 

 

 

Interview performance scores 

 

 

Aptitude and technical test results 

 

 

Relevant work experience 

 

 

Degree specialization and educational background 

 

Technical skill-match with job requirements 

 

 

3. Current Challenges in MSIL’s Talent Acquisition: 

 

 

Manual shortlisting delays 

 

 

Limited use of predictive analytics 

 

 

http://www.ijsrem.com/
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High dependency on subjective judgments during interviews 

 

 

4. Algorithmic Fairness and Bias Management: 

With appropriate preprocessing (e.g., removing biased features), the models reduced human biases in selection, 

contributing to fairer hiring outcomes. 

 

 

 

5. Efficiency Gains: 

Automation using ML models has the potential to reduce screening time by over 60%, improve the quality of 

hires, and minimize turnover due to mismatched placements. 

 

 

 

 

Suggestions 

 

 

1. Integrate ML into the HR Workflow: 

MSIL should consider embedding the trained ML models into its HRMS (Human Resource Management 

System) to assist recruiters in shortlisting candidates. 

 

 

 

2. Continuous Model Training: 

The ML models should be continuously trained and updated with new data to adapt to changing hiring trends and 

job requirements. 

 

 

 

3. Focus on Skill-Based Hiring: 

Prioritize data-driven assessment of candidates’ skills and test scores over traditional indicators like institution 

brand or GPA alone. 

 

 

 

4. Bias Monitoring Mechanism: 

http://www.ijsrem.com/
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Implement regular audits of the model’s decisions to ensure it remains fair and unbiased across gender, ethnicity, 

and other sensitive parameters. 

 

 

 

5. HR Staff Upskilling: 

 

Train HR teams to interpret ML-generated insights effectively and collaborate with data scientists to refine hiring 

strategies. 

 

 

Conclusion 

 

 

The study successfully demonstrates that machine learning can play a transformative role in optimizing talent 

acquisition at Maruti Suzuki India Limited. By analysing past recruitment data and predicting candidate 

suitability, ML models—especially XG Boost—enhanced the precision and objectivity of hiring decisions. 

 

 

Implementing these models in real-time recruiting systems could significantly reduce human error, streamline 

processes, and increase hiring efficiency. While human judgment remains essential, the fusion of domain 

knowledge with intelligent automation offers a robust solution for talent acquisition in a competitive 

environment. 

 

 

In conclusion, leveraging data science in HR is not only feasible but also a strategic necessity for modern 

enterprises like MSIL seeking to maintain a skilled and dynamic workforce. 

 

 

FINAL CHAPTER: REFERENCES & ANNEXURE 

 

 

1. Ahmed, M., & Abdelwahab, M. (2020). Machine Learning Applications in Human Resources: A Review. 

Journal of Artificial Intelligence and Soft Computing Research. 

 

 

 

2. Bassi, L. (2011). Raging Debates in HR Analytics. People & Strategy, 34(2), 14–18. 

 

 

 

3. Davenport, T. H., Harris, J. G., & Shapiro, J. (2010). Competing on Talent Analytics. Harvard Business 

Review. 

http://www.ijsrem.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
           Volume: 09 Issue: 06 | June - 2025                           SJIF Rating: 8.586                          ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                        DOI: 10.55041/IJSREM50167                    |        Page 16 

 

 

 

4. Dean, J., & Ghemawat, S. (2008). MapReduce: Simplified Data Processing on Large Clusters. 

Communications of the ACM. 

 

 

 

5. Jain, R., & Sharma, V. (2019). Optimizing Recruitment Using Data Mining Techniques. International 

Journal of Computer Applications, 182(34). 

 

6. Kaur, P., & Mehta, D. (2022). Predictive Modelling in HR Using Machine Learning. International Journal 

of Engineering and Advanced Technology (IJEAT), 11(5), 40–46. 

 

 

 

7. Maruti Suzuki India Limited (2023). Annual Report 2022-23. www.marutisuzuki.com 

 

 

 

8. Pedregosa, F., Varoquaux & Gramfort, A. (2011). Scikit-learn: Machine Learning in Python. Journal of 

Machine Learning Research. 

 

 

 

9. Sharma, S., & Patel, A. (2021). Application of AI and ML in HRM. International Journal of Research in 

HRM, 6(1), 25–30. 

 

 

 

10. Weka, S. & Kumar, A. (2020). HR Analytics with Machine Learning: An Empirical Study. Journal of 

Business and Management, 22(8), 55–61. 

 

 

 

 

 

 

--- 

 

http://www.ijsrem.com/
http://www.marutisuzuki.com/


          International Journal of Scientific Research in Engineering and Management (IJSREM) 
           Volume: 09 Issue: 06 | June - 2025                           SJIF Rating: 8.586                          ISSN: 2582-3930                                                                                                                                               

 

© 2025, IJSREM      | www.ijsrem.com                        DOI: 10.55041/IJSREM50167                    |        Page 17 

 

ANNEXURE 

 

Annexure 1: Sample Candidate Dataset (Snapshot) 

 

 

Candidate ID Degree Experience (Years) Test Score (%) Interview Rating

 Hired 

 

 

 

C001 B .Tech 3 85 4.5 Yes 

C002 MBA 2 78 3.9 No  

C003 BCA 5 88 4.2 Yes  

... ... ... ... ... ...  

 

 

 

 

 

--- 

 

 

Annexure 2: Model Performance Metrics (Detailed) 

 

 

Algorithm Accuracy Precision Recall F1 Score ROC AUC 

 

 

 

Logistic Regression 81% 79% 76% 77% 0.82 

Decision Tree 83% 80% 81% 80.5%0.84 

Random Forest 88% 85% 84% 84.5%0.90 

SVM  84% 82% 81% 81.5% 0.86  

XG Boost 90% 88% 89% 88.5%0.93 
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--- 

 

 

Annexure 3: Survey/Interview Questions (If Applicable) 

 

 

1. How many years of experience do you have in the automotive sector? 

 

 

 

2. What key skills do you believe are essential for success at MSIL? 

 

 

 

3. Rate your satisfaction with the recruitment process on a scale of 1 to 5. 

 

 

 

4. What improvements would you suggest for the candidate screening process? 
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