




























































 
Integral University, Lucknow 

Effective from Session: 2026-27 (NEP) 

Course Code CS392 Title of the Course Data Science and Use Cases L T P C 

Year III Semester V 4 0 0 4 

Pre-Requisite None Co-requisite None     

Course Objectives 

• How Statistical Modeling relates to Machine Learning and do a comparison of each. 

• Real-life examples of Machine learning and how it affects society in ways you may not have guessed! In the labs:  

• Use Python libraries for Machine Learning, such as scikit-learn. 

• To enable students to know real world implementation on Popular algorithms: Regression, Classification, and Clustering. 

• To enable students about Recommender Systems: Content-Based and Collaborative Filtering. 

 

Course Outcomes 

     CO1 Define how statistical modeling relates to machine learning and list key comparisons between them. 

     CO2 Explain real-life applications of machine learning and describe how it influences society in both expected and unexpected ways. 

     CO3 Use Python libraries like scikit-learn to implement machine learning techniques in lab exercises. 

     CO4 
Analyze real-world implementations of popular algorithms like Regression, Classification, and Clustering to evaluate their differences 
and use cases. 

     CO5 
Design and develop recommender systems using approaches such as Content-Based Filtering and Collaborative Filtering to solve real-
world problems. 

 

THEORY 

Unit 

No. 
Title of the Unit Content of Unit 

Contact 

Hrs. 

Mapped 

CO 

 

1 

 
 

INTRODUCTION 
TO MACHINE 

LEARNING 

● Definition & Importance of ML 
● Applications of Machine Learning (Healthcare, Finance, Robotics, NLP) 
● Types of ML: Supervised, Unsupervised, Reinforcement Learning 
● Machine Learning lifecycle (data collection, preprocessing, deployment) 
● Python libraries suitable for Machine Learning 
● Feature Engineering & Data Preprocessing 

8 1 

 

2 

 
 

REGRESSION 

● Linear Regression: Least Squares Method, Gradient Descent 
● Non-linear Regression 
● Evaluation Metrics: MSE, RMSE, R-squared 
● Regularization techniques (Lasso, Ridge, Elastic Net) 
● Implement Regression models using Scikit-learn 

8 2 

 

3 

 
 

CLASSIFICATION 

● Binary & Multi-class Classification 
● K-Nearest Neighbour 
● Decision Trees & Random Forests 
● Logistic Regression 
● Support Vector Machines 
● Model Evaluation 

8 3 

 

 

4 

 

UNSUPERVISED 

LEARNING 

● K-Means Clustering 
● Hierarchical Clustering 
● Density-Based Clustering 
● Dimensionality Reduction: PCA 
● Anomaly Detection & Outlier Analysis 
● Reinforcement Learning Basics 

8 4 

5 

 

RECOMMENDER 

SYSTEMS 

● Content-based recommender systems 
● Collaborative Filtering 
● Case study: Netflix/Amazon recommendation engines 
● Introduction to reinforcement learning 

8 5 

Reference Books: 

1. Machine Learning by Tom M. Mitchell 

2. Python Machine Learning by Sebastian Raschka and Vahid Mirjalili 

3. Hands-On Machine Learning with Scikit-Learn and TensorFlow: Concepts and Technique to Build Intelligent Systems by Aurélien Géron 

4. Understanding Machine Learning by Shai Shalev-Shwartz and Shai Ben-David La 

 



 Course Articulation Matrix: (Mapping of COs with POs and PSOs) 

PO- 
PSO  

PO1 
 
PO2 

 

PO3 

 

PO4 

 

PO5 

 

PO6 

 

PO7 

 

PO8 

 

PO9 

 

PO10 

 

PO11 

 

PSO1 

 

PSO2 

 

PSO3 
CO 

CO1 3 2 2 1 2 1  1 1     1 3 3 2 3 

CO2 2 3 2 2 2   3 1 2 1 1   2 1 2 3 

CO3   2 2 3 3 3   1  1     3 2 

CO4 3 3 3 3 2 1 1 1   2 1 2 3 1 3 

CO5   2 2 3 2 2 1 1 1 2 2 3 3   3 3 

1- Low Correlation; 2- Moderate Correlation; 3- Substantial Correlation 

 

 

 


