


Soft Core Discipline Centric Paper:  
 
Paper XXXII: Data Science   
 
(4 Credits – LTP 202 - 2 hours of Theory + 4 hours of Practical teaching per week) 
 
 
Unit 1: Introduction to data science, data visualization, data wrangling, data ethics. Introduction 
to big data, its sources. Structured and unstructured data. Analysis of scalability of algorithms to 
big data, Data warehouses and online analytical processing, Efficient storage of big data 
including data streams. 
 
Unit 2:  Introduction to data science in R. Machine learning algorithms - linear regression, k-
nearest neighbors (k-NN), k-means. Filtering Spam. Naive Bayes, Data Wrangling.  
Logistic regression, Newton’s method, stochastic gradient descent, case study. 
 
Unit 3: Dimensionality reduction. Principal Component Analysis (PCA), Cluster Analysis. Basic 
principles, ideas and tools for data visualization. Supervised learning, unsupervised learning. 
 
Unit 4: Data modelling, predictive analysis, simulation. Spatial data, text mining. Distributed 
algorithms over very large graphs and matrices, Social media analysis,   
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Soft Core Discipline Centric Paper:  
 
 
Paper XXXIII: Data Science  - Practical Multivariate Data Analysis using R                                 
 
(4 Credits – LTP 004 - 8 hours of Practical teaching per week) 
 
 
 
Unit 1: Introduction to multivariate data, multivariate statistics, multivariate distributions, 
statistical inference. Graphical visualization of multivariate data. 
 
 
Unit 2: Principal component analysis - scores, correlations, biplots. Correspondence analysis, 
multiple correspondence analysis. Cluster analysis – Hierarchical, K-means clustering. Factor 
analysis. Partial least squares regression. 
 
 
Unit 3: Multidimensional scaling – classical, nonmetric, individual differences scaling.  
Regression analysis – linear, multiple linear, multivariate multiple linear. MANOVA - univariate 
one-factor, multivariate one-factor, profile analysis. Canonical correlation analysis, Discriminant 
analysis. Support vector machines, CART. Loglinear modelling.  
 
 
Unit 4: Latent variable models. Graphical modelling. Basics of data mining. 
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