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B.Sc. Data Science — Framework

Sem Paper Title Hrs/ Marks Credits | Semester
V\{(ee CIA | ESE | Total | Subject C(:;%tiatlls)
Language L1 3 (20 |80 100 3
Language L2 3 (20 |80 100 3
Python Programming
4 |20 |80 |[100 3
I Descriptive Statistics
4 |20 |80 |[100 3
Discrete Mathematics 4 120 |80 100 3 23
Python Programming 3 |10 |40 |50 2
Lab
Descriptive Statistics 3 (10 |40 |50 2
Discrete Mathematics
Lab 3 |10 |40 |50 2
Constitutional Values-1 2 |10 |40 50 2
Total Marks 700
Sem Paper Title Hrs/ Marks Credits | Semester
Week CIA | ESE | Total | Subject C(:_e%tﬁls)
Language L1 3 20 |80 100 3
Language L2 3 20 |80 100 3
Mathematical Foundations| 4 80 100 3
for Data Science
20
|1 | Data Structures 4 80 100 3
20
Probability and 4 |20 [80 100 3 26
Probability Distributions
Data Structures Lab 3 10 {40 |50 2
Probability and 3 10 {40 |50 2
Probability Distributions
Lab
Open Elective Il 3 40 |60 100 3
Environmental Science 2 - 50 50 2
Physical Education 2 - - - 1
NCC/NSS/Associations 2 - - - 1




Sem Course Code Paper Title Hrs Marks Credits | Semeste
We - r (Total
ek CIA | ESE | Total | Subject Credits)

Language L1 3 120 80 100 3
Language L2 3 |20 80 100 3
Database Management 4 |20 80 100 5
Systems

I Object Oriented 4 |20 |80 |100 3
Programming Using Java
Statistical Methods for 4 |20 80 100 3 23
Decision Making
Java Programming Lab 3 |10 40 50 2
Statistical Methods for 3 |10 40 |50 2
Decision Making Lab

Elective | Digital Analytics 2 |10 40 |50 2

Categorical Data Analysis

Sem Course Code Paper Title Hrs Marks Credits | Semest
/We - er
ek CIA | ESE | Total | Subject (Total

Credit)
Language L1 3 120 80 100 3
Language L2 3 120 80 100 3
Data Warehousing and 4 80 100 3
Data Minin
\V; ihing 20

Predictive Analytics -1 4 120 80 100 3
Optimization Techniques | 4 |20 |80 | 100 3 21
Data Warehousing and 3 |10 40 |50 2
Data Mining Lab
Predictive Analytics -1 3 |10 40 |50 2
Lab
Optimization Techniques 3 |10 40 50 2
Lab

Elective Il Data Security and Privacy | 2 | 10 40 50 2
Block Chain Technology

SEC Applied Analytics in Retail| 2 | 10 40 |50 2

and CPG
Compulsory Skill  |Project 3 |10 40 |50 2
Course
34 | 160 | 640 | 800 27




FIRST SEMESTER
Python Programming

Total Teaching Hours: 60 No. of Credits: 03 L:T:P: 4:0:0

Objective: Develop proficiency in Python programming by understanding various programming

constructs, analyzing and executing Python scripts to comprehend fundamental programming concepts,
evaluating the process of constructing and using Python modules to assess their reusability, analyzing
Python's advanced features to create applications, enhancing development proficiency, and creating

object-oriented Python programs by utilizing classes to design software solutions.

Course Learning Outcomes

CLO1: Understand various programming constructs in Python.
CLO2: Analyse and execute Python scripts to comprehend fundamental programming concepts

CLO3: Evaluate the process of constructing and using Python modules to assess their reusability

CLO4: Analyse Python's advanced features to create applications, enhancing development proficiency

CLO5: Create object-oriented Python programs by utilizing classes to design software solutions

Python Programming

Module

Description

Hours

I
Fundamentals
of Algorithms

Introduction: The Role of Algorithms in Computing, Algorithms as a

technology, Analysing algorithms,
Problem solving using computers: An algorithmic approach, Problem

analysis — Top-down approach, stepwise refinement. Problem design/solution —
algorithms, characteristics, flowcharts, pseudo code, implementation —
Sequential, selective, repetitive and recursive approach.

12

|
Python-
Language
Fundamentals

Python Programming Language Fundamentals: Python Interpreter/Shell,
Identifiers, Keywords, Statements and Expressions, Variables, Operators,
Precedence and Associativity, Data types, Indentation, Comments, Reading
Input, Print Output, Type Conversions, The type() function and Is operator,
Dynamic and Strongly Typed Language.

Control Flow Statements: if , if...else, if...elif...else , nested if , while
Loop, for Loop, continue and break statements.

Functions: Built-In Functions, commonly used modules, Function definition
and Calling the Function, return Statement and void Function, Scope and Life
time of Variables, Default Parameters, Command Line Arguments.

12




Strings: Creating and Storing Strings, Basic String operations, Accessing
Characters in String by Index Number, String Slicing and Joining, String
methods.

Iiglsnagr?d Lists: Creating Lists, Basic List Operations, Indexing and Slicing in Lists, 12
Dictionaries Built-In Functions Used on Lists, List Methods, The del Statement,
Dictionaries: Creating Dictionary, Accessing and modifying key: value pairs
in Dictionaries, Built-In Functions Used on Dictionaries, Dictionary methods,
del Statement.
Tuples and Sets: Creating Tuples, Basic Tuple Operations, Indexing and
Slicing in Tuples, Built-In Functions Used on Tuples, Relations between Tuples 12
and Lists, Relations between Tuples and Dictionaries, Tuple Methods, Using
IV zip() Function, Sets, Set Methods.
Tuplels:,ilseits and Files: Types of files, Creating and Reading Text Data, File Methods to Read
and Write Data, Reading and Writing Binary Files, The Pickle module, Reading
and writing CSV files.
Y Object Oriented Programming: Classes and Objects, Creating Classes in
Object Python, Creating Objects in Python, Constructor Method, Classes with 12
Oriented Multiple Objects, Class Attributes versus Data attributes, Encapsulation,
Program Inheritance, Polymorphism.
ming Working with APIs: Using a Web API, Visualizing Repositories Using Plotly.

1. Gowrishankar S, Veena A, “Introduction to Python Programming”, 1st Edition, CRC Press/Taylor &

Francis, 2018. ISBN-13: 978-0815394372.

2. Eric Matthes, “Python Crash Course- A Hands-On, Project-Based Introduction to Programming”, 2nd

Edition, No Starch Press, 2019.

3. Wesley J. Chun, “Core Python Applications Programming”, 3rd Edition, Pearson Education, 2016.

4. Dr. Regina Loudhu Suganthi, Dr. R. Denis “Python Programming”, Subash Stores.

Reference Books

1. Kamthane, A. N., & Kamthane, A.A. , “Programming and Problem Solving with Python”, McGraw

Hill Education, 2017.
2. Mark Lutz, “Learning Python”, 5th edition, Orelly Publication, 2013, ISBN 978- 1449355739.

3. Ljubomir Perkovic, “Introduction to Computing Using Python- An Application Development

Focus”,Wiley,2012.




Total Teaching Hours: 60

Descriptive Statistics

No. of Credits: 04 L:T:P: 4:0:0

Obijective: To provide knowledge of different types of data reporting and analysis using excel and
other statistical tools

Course Learning Qutcomes:

CLO1:
CLO2:
CLOs:
CLO4:

Identify different types of data and scales of measurement

Decide on the most appropriate method of presentation of any given data
Compute appropriate descriptive measures for any specific data type
Understand and interpret the relationship between variables in bivariate data and use it for

prediction

CLO5:

and trends in various metrics

Understand and predict future outcomes, assess past performances, or identify underlying patterns

Descriptive Statistics

moments about origin and moments about mean, skewness and kurtosis -
concept and measures. Discussions on the suitabilityof the different measures in
practical situations
Mean square deviation — Definition and minimality property of mean square

deviation

Module Description Ho
urs
I Population and sample, types of data — qualitative, quantitative, univariate,
Introduction |multivariate, cross sectional, time series, discrete, continuous, primary,
to Data secondary, scales of measurement — nominal, ordinal, interval, ratio, variableg 12
Types and attributes
Method of sampling: concept of population and sample, finite and infinite
population, Notion of SRS, SRSWR and SRSWR.
Dichotomous classification for two and three attributes, verification for
consistency
Association of attributes: Yule’s coefficient of association, Yule’s coefficient
of colligation
Construction of frequency distributions (univariate and bivariate), presentation
I of data through diagrams (bar and pie) and graphs (frequency curve, histogram,
Data cumulative frequency curves) stem and leaf plot, box andwhisker plot -
Organizati |construction and applications, check sheet, Pareto diagram, Appropriateness 12
on and of the different presentation tools to different data types
Presentati
on
Measures of location or central tendency - arithmetic mean, median, mode,
geometric mean, harmonic mean — properties; positional averages
Il or quantiles — quartiles, deciles and percentiles; measures of dispersion -
absolute measures - range, mean deviation, quartile deviation, standard
Univariate Data [deviation — statement of properties, coefficient of variation; Moments — aboult
Analysis origin, about an arbitrary point, central moments, relationship between 14




Linear correlation - scatter diagram, product moment correlation coefficient
v - properties, Spearman’s rank correlation coefficient, Concept of errors,
Bivariate Data [principle of least squares, fitting a straight line by method of least square fitting] 12
Analysis  of exponential curves, Fitting a quadratic curve by method of least squares;
simple linear regression model and its interpretation, prediction; concept and
use of coefficient of determination
Vv Definition of time series, its component, Models of time series, Estimation 10
Time Series (of trend by: i) method of Freehand curve ii) method of semi average
iii) Method of Moving average iv) Method of least squares (linear trend only)
Estimation of seasonal component by i) method of simple average ii) Ratio to
moving average iii) Ratio to trend method; Case Study
Text Books

1. J.Medhi, “Statistical Methods — An Introductory Text -New Age Publishers”, First Edition
1992, reprint 2005.
2. Agarwal B L, “Basic Statistics”, New Age International Pvt Ltd Sixth Edition, 2013.

Reference Books

1. Freund, J.B. & Ronald, E. Walpole, “Mathematical Statistics” Prentice Hall of India, New Delhi,
Pearson Education, 2018, IV Edition.

2. Stirzaker, David, “Elementary Probability”, Cambridge University Press,2003, Second Edition.

3. Snedecor G W and Cochran, “Statistical Methods”, Affiliated East West Press Ltd, 1989, Eighth

Edition.

4. Sheldon M Ross, “Introductory Statistics”, Academic Press, 2010, Second Edition.
5. Mario Lefebvre, “Basic Probability Theory with Applications”, Springer 2012




Discrete Mathematics

Total Teaching Hours: 60 No. of Credits: 03 L:T:P: 4:0:0

Objective: To provide students a foundation in discrete mathematics on the topics such as set theory,
logic, probability and graph theory and develop logical thinking and quantitative skills for continued
success in Computer Science

Course Learning Outcomes

CLO1: : Understand the basic principles of sets, operations on sets, relations and functions
CLO2: Acquire coding and decoding concepts

CLO3: Learn the concepts of MATLAB and its applications

CLO4: Gain proficiency to solve problems on differential equations

CLO5: Develop an understanding of how graph and tree concepts are used to solve problems in
Data Science

Discrete Mathematics

Module Description Hours

Fundamentals of Set theory, Set Operations and the Laws of Set Theory,
| Counting and Venn Diagrams, Cartesian Products and Relations, Functions—
Set Theory One-to-One, Onto Functions, Function Composition and Inverse Functions.
and Logic Mathematical Induction, The well ordering principle, Recursive Definitions, 15
Structural Induction, Recursive algorithms. Fundamentals of Logic,
Propositional Logic, Logical Connectives and Truth Tables, Logic Equivalence,
Predicates and Quantifiers, Nested Quantifiers, Rules of Inference, Introduction
to Proofs. Proof Methods and strategy.

Communication, channels, hamming distance, hamming weights, minimum
distance, Error detection, correction, decoding, Linear coding: definition of

||_ linear codes, basics of linear codes, generator matrix and parity check matrix, 8
Coding equivalence of linear codes, encoding with the linear code, decoding with linear
theory codes.

Introduction to MATLAB software. Basic MATLAB commands. Matrix

operations using MATLAB. Matrix addition, multiplication, inversion, solution
al ) of system of equations, eigenvalues. 2D and 3D graphs. Simple illustrations.

Introduction MATLAB programming concepts. Variables and constants. Arithmetic and

to MATLAB . . . 7

logical operations. Loops and conditional statements.

Programs in loops and conditional statements. Built in functions and defined

functions. Programming in MATLAB using Functions — Functions files-

Ilustrations.




Limit of a function, Algebra of limits, evaluation of limits, left hand and right
hand limits, Continuity of a function, Differentiability, Relation between

\V; continuity and differentiability, Composite functions, Differentiation of implicit
Differentiati | functions, Derivatives of standard functions (results only), Derivative of a 15
on constant, exponential, trigonometric, inverse trigonometric and logarithmic
functions, Derivatives of Functions in Parametric Forms.
Differentiation of Sum, Product, Quotient and denominator functions
Types of graphs, basic terminology, Subgraphs, representing graphs as
incidence matrix and adjacency matrix. Graph isomorphism. Connectedness in
\% simple graphs. Paths and cycles in graphs. Distance in graphs - Eccentricity,
Graph Radius, Diameter, Centre, Weighted graphs. Euler and Hamiltonian graphs.
Theory Trees: Introduction, Applications of Trees, Tree Traversal, Spanning Trees, 15

Minimum Spanning Trees.
Directed graphs: Fundamentals of Digraphs, Computer Recognition - Zero-One
Matrices and Directed Graphs, Out-degree, in-degree.

Text Books

1. Ralph P, Grimaldi: “Discrete and Combinatorial Mathematics”, 5" Edition, Pearson Education, 2004.

2. C. L. Liu, “Elements of Discrete Mathematics”, Tata McGraw-Hill, 2000.

3. Differential Calculus - Shanti Narayan, S. Chand & Company, New Delhi.

4. F. Harary, “Graph Theory”, Addition Wesley, 1969.

5. D. S. Chandrashekariah , Discrete mathematics, Prism books, 2005.

6. Rudra Pratap(2004), Getting Started with MATLAB

7. A Quick Introduction for Scientists and Engineers, Paperback, Springer.

Reference Books

1. Kenneth H Rosen, Discrete Mathematics and its Applications, McGraw Hill Publications, 7™
Edition, 2007.

2. J. P. Tremblay and R.P. Manohar, “Discrete Mathematical Structures with applications to
Computer Science”, Mc Graw Hill Ed. Inc. 1975.

3. Applications of Calculus, Debasish Sengupta, Books and Allied (P) Ltd., 2019.

4. Calculus — Lipman Bers, Holt, Rinehart & Winston.

5. Calculus - S Narayanan & T. K. Manicavachogam Pillay, S. Viswanathan Pvt. Ltd.,
vol. | & 1.

6. Schaum's Outline of Calculus - Frank Ayres and Elliott Mendelson, 5th ed. US Mc. Graw.

Web Resources
1. https://www.my-mooc.com/en/categorie/mathematics

2. http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html

3. https://ocw.mit.edu/courses/mathematics/



http://www.goodreads.com/author/show/198976.Rudra_Pratap
https://www.my-mooc.com/en/categorie/mathematics
http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html
https://ocw.mit.edu/courses/mathematics/

Python Programming Lab

3 Hours/Week No. of Credits: 02 L:T:P:0:0:3

SI.No Programs

Program using variables, constants, I/0O statements in Python

Program using operators in Python

Illustrate branching control structures

[llustrate looping control structures

Program using Lists

Program using Tuples
Program using Dictionaries

O 0N O O & N| -

Program for File handling

10 | Operations using (reduce( ),map( ),filter( ) and Lambda expression)
11 | Program using functions

12 | Program using Modules

13 | Implement Simple Inheritance

14 | Implement Method Overriding

15 | Implement query processing with database connectivity

16 | Simple application using GUI

17 | Hlustration of Exception handling

Practical Examination Question Paper Pattern
Continuous Internal Assessment

Scheme of Evaluation: Two programs will be given by the examiner and students should write two programs and
execute any one of their choice

Writing two Programs 6 Marks
Execution of One Program 4 Marks
Total 10 Marks

End Semester Examination

Scheme of Evaluation: Three programs will be given by the examiner and students should write and execute two
programs of their choice

Writing two Programs 10 Marks
Execution of two Programs 20 Marks
Viva Voce 5 Marks
Record 5 Marks
Total 40 Marks




Descriptive Statistics Lab

3 Hours/Week No. of Credits: 02 L:T:P:0:0:3

SI.No

Practical Assignment

1. Introduction to Excel - formatting and managing worksheets, shortcut keys, menu
in excel, data entry in excel
2. Formulas and functions in excel (logical, texts, date & time, mathematical,
statistical and database functions)
3. Apply text to column, data validation and checks using excel, conditional
formatting, look up and reference functions
4. Pivot table, Pivot chart, sort, filter and advanced filters, slicers, time slicers, dash
board and advanced dash board
5. Data visualization using Excel (diagrams)
6. Data visualization (graphs)
7. Measures of central tendency
8. Measures of dispersion
9. Bivariate data analysis — curve fitting
10. Bivariate data analysis — correlation and regression
11. Time Series — 1
12. Time Series — 2

Practical Examination Question Paper Pattern

Scheme of Evaluation:

Continuous Assessment

End Semester Examination

Viva 05
05
Test 10 Record
Solving two questions out of 30
three and Record Marks
Total 10 Marks Total 40 Marks




Discrete Mathematics Lab

3 Hours/Week No. of Credits: 02 L:T:P:0:0:3
SI.No Introduction to the software and commands related to the topic.

1. | Basic operations in MATLAB

2. | Program to Creating and working with arrays of numbers

3. | Program to find Matrix Operations (addition, subtraction and multiplication of
matrices, trace and transpose of a matrix)

4. | Program to use Control Structures
Program to make 2-D plots and 3-D plots
Program to find Coding theory-sent word, received word, error pattern and
probability of error

7. | Program to find Encoding and Decoding

8. | Program to find Limits and Continuity of functions of one variable

9. | Program to find derivatives of trigonometric and inverse trigonometric functions.

10. | Program to find exponential and logarithmic functions.

11. | Program to find number of nodes, self loops and multiple edges

12. | Program to check Symmetric , simple Directed or undirected , regular graph

Practical Examination Question Paper Pattern

Continuous Internal Assessment

Scheme of Evaluation:

Test 10 Marks
Total 10 Marks
End Semester Examination
Scheme of Evaluation:
ESE 30 Marks
Record 5 Marks
Viva Voce 5 Marks
Total 40 Marks




SECOND SEMESTER
Mathematical Foundations for Data Science

Total Teaching Hours: 60 No. of credits: 3 L:T:P:4:0:0

Objective: To provide students a foundation in discrete mathematics on the topics such as set theory,
logic, probability and graph theory and develop logical thinking and quantitative skills for continued
success in Data Science

Course Outcomes
CLO1 : Understand the basic mathematical reasoning techniques including recurrence

relations with applications.
CLO02: Analyse the concept of matrices to solve eigen values and eigen vector problems.
CLO03: Evaluate dimensions of a vector space and also the rank and nullity of linear operator.
CLO04 : Applying the numerical technique to solve the non-homogeneous system of
equations
CLO05: Learn the concepts of successive differentiation and derivatives of functions of more
than one variable.

Differential Calculus

Module Description Hours

Basics of counting, Pigeonhole Principle, Permutation and
I Combinations, Binomial coefficients. Recurrence relations, 15
Countingand  [Modeling with recurrence relations with examples of Fibonacci
Relations numbers and the tower of Hanoi problem. Divide and Conquer
relations with examples (no theorems). Definition and types of
relations, Representing relations using matrices and digraphs,
Partial Orderings, Hasse diagrams, Maximal and Minimal
elements, Lattices.

Matrices — Nomenclature, Matrix Operations — Addition,
Subtraction, Multiplication, Inversion, Types of Matrices,

I Characteristic Equation of a square matrix, Row reduction by 15
Matrices and  |elementary operations, Eigen values of a matrix, Cayley-Hamilton
Determinants  [Theorem and its applications, Higher powers of square matrix
Determinants — Evaluation of a determinant, Properties of
Determinants, Row and Column operation in a determinant,
Identical Rows & Columns, Applications.

Vector spaces: Definition and examples, subspace, linear span,
Linearly independent and dependent sets, Basis and dimension.
1 (only problems). 15
Linear Algebra [Linear transformations: Definition and examples, Algebra of
transformations(only problems). Matrix of a linear
transformation. Change of coordinates, Rank and nullity of a
linear operator, rank-nullity theorem. (only Problems).




Successive differentiation — nth derivatives of functions —

v Leibnitz theorem and its applications — Partial differentiation —
Successive and  [First and higher order derivatives — Differentiation of 8
Partial homogeneous Functions.

Differentiation

Solution of algebraic and transcendental equations - Regula-Falsi

\Y and Newton-Raphson methods (only formulae). Problems. 7
Numerical Analysis [Numerical solution of non-homogeneous system of equations-
Gauss elimination method, Gauss-Jordan method, Jacobi iteration
method. Gauss- Seidel iteration method (only formulae)
problems.

Text Books

1. Ralph P, Grimaldi: “Discrete and Combinatorial Mathematics”, 5" Edition, Pearson
Education, 2004.

2. C. L. Liu, “Elements of Discrete Mathematics”, Tata McGraw-Hill, 2000.
3. Kenneth Hoffman & Ray Kunze (2015), Linear Algebra, (2" Edition), PrenticeHall India
Leaning Private Limited.

4. Gilbert. Strang (2015), Linear Algebra and its applications, (2" Edition), Elsevier
5. S. S. Sastry, Introductory methods of Numerical Analysis, 5th Edition, PHILearning

Private Limited.

6. M.D.Raisinghania, Ordinary Differential Equations & Partial Differential Equations, S. Chand &
Company, New Delhi

Reference Books

1. Kenneth H Rosen, Discrete Mathematics and its Applications, McGraw Hill Publications, 7%
Edition, 2007.

2.J. P. Tremblay and R.P. Manohar, “Discrete Mathematical Structures with applications to
Computer Science”, Mc Graw Hill Ed. Inc. 1975.

3. Theory of Matrices - B S Vatsa, New Age International Publishers.

4. Matrices - A R Vasista, Krishna Prakashana Mandir.

5. E Kreyszig, Advanced Engineering Mathematics, Wiley India Pvt. Limited.

6. B. S. Grewal, Numerical Methods for Scientists and Engineers, Khanna Publishers.

7. K. lyengar and R. K. Jain, Numerical Methods for Scientific and Engineering computation, 4th Edition,
New Age International.
8. D. S. Chandrashekariah , Graph theory and Combinatorics, Prism books, 2005.

Web Resources
4. https://www.my-mooc.com/en/categorie/mathematics
5. http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html

6. https://ocw.mit.edu/courses/mathematics/



https://www.my-mooc.com/en/categorie/mathematics
http://www.nptelvideos.in/2012/11/discrete-mathematical-structures.html
https://ocw.mit.edu/courses/mathematics/

Total Teaching Hours: 60

Data Structures

No. of credits: 3 L:T:P:

4:0:0

Obijective: To familiarize with basic techniques of algorithm analysis, master implementation of
linked lists, binary trees and graph algorithms

Course Outcomes

CLO1: Understand the importance of algorithm analysis

CLO2: Design algorithms for operations on linear data structures
CLO3: Understand the applications of Stack and Queue

CLO4: Design algorithms for operations on non-linear data structures
CLO5: Understand and apply searching and sorting techniques

Data Structures

Module Description Hours
Algorithm analysis:  Understanding and measuring the
| efficiency of algorithms, asymptotic notations and efficiency
Introduction To | 1asses. Data Structures: Definition, Classification of Data | 10
Data Structures | Structures, Operations on Data Structure, Abstract Data Type,
Array as Abstract Data Type.
Arrays: Definition, representation of arrays (row-major,
I column-major), operations on arrays, Types of arrays (1D, 2D,
) multi-dimensional)
Linear Data Linked Lists: Definition, Types of Linked List (Singly Linked
Structures List, Doubly Linked List, Circularly Linked List), Operationson | 15
(Arrays & Linked | | jnked List (Insertion, Deletion, Search, Traversal),
Lists) Applications of Linked lists, Garbage Collection.
Stack: Definition, Primitive Operations (Push, Pop), Stack-
implementation using Linked List. Applications of stacks
I (Function calls, recursion, infix to postfix expression, evaluation
Li of postfix expression). 15
Inear Data Queues: Definition, Primitive Operations (Insertion, Deletion,
structures (Queues . ) . .
& Stack) Traversal _), _Implementatlon _US|_ng Linked List, Double Ended
Queue, priority queues. Applications of queues.
v Trees: Definition of Trees concept, Binary Tree -Definition with
example, Linear and Linked List Representation of Binary Trees.
Non-Linear Data | Binary search trees - concept, Operations -Creation, Insertion,
Structures (Graphs | Traversals, Height Balanced Trees — AVL trees. 10

& Trees)

Graphs: Concepts, representation of graphs, applications of
graphs, BFS & DFS traversal, Shortest path algorithm.




vV Linear search, Binary search. Internal sort (Bubble sort, Insertion| 10
Searching & Sort, Quick sort, Heap sort) and external sort(Merge sort, Radix
Sorting sort)
Text Books:

1. Dr Shriram K. Vasudevan, Mr Abhishek S. Nagarajan, Prof Karthick Nanmaran, “Data Structures
using Python”, OUP India.

2. Michael T. Goodrich, Roberto Tamassia, Michael H. Goldwasser, “Data Structures and Algorithms
in Python” \WILEY

3. Dr. Harsh Bhasin,” Data Structures with Python”, BPB

References:

1. Core Python Programming -Second Edition,R. Nageswara Rao, Dreamtech Press

2. Hands-On Data Structures and Algorithms with Python: Write complex and powerful code
using the latest features of Python 3.7, 2nd Edition by Dr. Basant Agarwal, Benjamin Baka.

3. Horowitz and Sahani ,“Fundamentals of Data Structures”, Galgotia Publications Pvt. Ltd,
New Delhi, Second Edition

4. Data Structures and Algorithms with Python by Kent D. Lee and Steve Hubbard

5. https://edu.anarchocopy.org/Programming%20Languages/Python/Python%20Data%20St
ructures%20and%20Algorithms.pdf



https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Dr+Shriram+K.+Vasudevan&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Mr+Abhishek+S.+Nagarajan&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Prof+Karthick+Nanmaran&search-alias=stripbooks
https://edu.anarchocopy.org/Programming%20Languages/Python/Python%20Data%20Structures%20and%20Algorithms.pdf
https://edu.anarchocopy.org/Programming%20Languages/Python/Python%20Data%20Structures%20and%20Algorithms.pdf

Probability and Probability Distributions

Total Teaching Hours: 60 No. of credits: 4 L:T:P: 4:0:0

Objective: This course will help students to develop a deeper understanding of the basis underlying
probability distributions and modern statistical inference.

Course Learning Qutcomes:

CLO1: Calculate, interpret and utilize basic concepts of probability
CLO2: Construct probability distributions of univariate and bivariate random variables

CLO3: Use probability distributions, including requirements, mean andvariance, and making
decisions.

CLO4: Describe the abstract idea of sampling distribution and how it reflects the sample to sample
variability of a statistic and apply central limit theorem

CLO5: Master the basics of the widely used open source R language
Use the R software for basic statistical computing

Probability and Probability Distributions

Module

Description

Hours

Probability

Introduction to probability, sample space and events- discussion through
practical examples, various approaches to probability — classical,
empirical and axiomatic approach, addition theorem, conditional
probability, multiplication theorem, independent events and Bayes’
theorem, rule of total probability

12

Random
Variables

Concept of a random variable, discrete and continuous random variables
and their probability functions, distribution function and itsproperties,
Addition and multiplication theorem of expectation —statement with
proof, variance of a random variable: bivariate probability distribution,
marginal and conditional distributions,covariance, independence of
random variables, conditional expectation and variance, mean and
variance of linear combination ofrandom variables

14

11
Theoretical
Distributions

Bernoulli, Binomial, Poisson, Geometric, Hyper Geometric, definition
through probability function, statement of properties and applications

Uniform, Exponential, Normal distributions — definition through
probability function, statement of properties and applications

16




Types of sampling — purposive, random and mixed samples. Sampling

v Methods -Simple Random, Stratified, Cluster. Relative merits and
Sampling and limitations of the different methods.
Sampling Concepts of population, parameter, random sample, statistic, sampling 8
distributions distribution and standard error, estimator, estimate, sampling

distribution of sample mean and variance; chi-square, t and F
distributions - definition through their probability functions, statementof
their properties, applications. Central Limit Theorem and its applications

Introduction to R — origin, development and uses, installation of R and R

\/ studio, importing data from different sources, installing packages, datq 10
Basics of R types, data objects — vectors, matrices, data frames; operators —
Programming assignment, arithmetic, logical, comparison; functions , merges and joins,
charts
Text Books:

1. Ross S. M, “Introduction to Probability and Statistics”, John Wiley and Sons.

2. Irwin Miller and Marylees Miller, “Mathematical Statistics with Applications”, 7" Edition,
Pearson Education.

3. K.C. Bhuyan, “Probability, Distribution theory and statistical inference”, NCBA

Reference Books:

1. Stirzaker, David, “Elementary Probability”, Cambridge University Press,2003, Second Edition.

Hogg & Tanis , “Probability & Statistical Inference”, 6™ Edn, Pearson Education.
Mukhopadhyay. P.(1996), “Mathematical Statistics”, Calcutta Publishing House.

Y.P Aggarwal, “Statistical Methods : Concepts, Applications and Computation.”

Prem S. Mann, “Introductory Statistics”, 4™ Edn.

Rohatgi V.K. and A.K. Md. Ehsanes Saleh, “An Introduction to Probability Theory and
Mathematical Statistics” ,John Wiley WSE.

. Bhattacharya and N.L. Johnson, “Statistical concepts”, John Wiley.

8. Schaum Series, “Probability and Statistics.




Data Structures Lab using Python

4 hours/week No. of credits: 2 L:T:P: 0:0:4
SI. No Exercises
1. Write a Python program for class, Flower, that has three instance variables of

type str, int, and float that respectively represent the name of the flower, its
number of petals, and its price. Your class must include a constructor method
that initializes each variable to an appropriate value, and your class should
include methods for setting the value of each type, and retrieving the value of
each type

Write a Python program to generate the combinations of n distinct objects taken
from the elements of a given list. Example: Original list: [1, 2, 3, 4, 5, 6, 7, 8, 9]
Combinations of 2 distinct objects: [1, 2] [1, 3] [1, 4] [1, 5] .... [7, 8] [7, 9] [8, 9]
3 Write a program to implement Singly Linked List

n Write a program to implement Stacks.

5. Write a program to implement Queues.

6 Write a program to implement Binary Search Tree.
7: Write a program to implement Linear Search

8. Write a program to implement Binary search

0 Write a program to implement Bubble Sort

10. | Write a program to implement Selection Sort.

11, | Write a program to implement Merge sort.

12. | Write a program to implement Quick sort.




Practical Examination Question Paper Pattern
Continuous Internal Assessment

Scheme of Evaluation: Two programs will be given by the examiner and students should write two programs and
execute any one of their choice

Writing two Programs 6 Marks
Execution of One Program 4 Marks
Total 10 Marks

End Semester Examination

Scheme of Evaluation: Three programs will be given by the examiner and students should write and execute two
programs of their choice

Writing two Programs 10 Marks
Execution of two Programs 20 Marks
Viva Voce 5 Marks
Record 5 Marks
Total 40 Marks




Probability and Probability Distributions Lab

4 hours/week

No. of credits: 2

L: T:P:0:0:4

SI.No Practical Assignments
1. |Introduction to R- Installation of R and R studio, storing R codes,
2. |Data types and data objects
3. |Merges and Graphs in R; Data Analysis and Data Visualization using R
4. |Univariate Data Analysis using R
5. |Bivariate Data Analysis using R
6. Probability 1 — Numerical problems on different types of events and addition theorem
of probability
7. Probability 2 — problems on conditional probability
8. |Discrete Random Variables
9. |Continuous Random Variables
10. |Evaluation of probabilities of theoretical discrete distributions
11. |Evaluation of probabilities of theoretical continuous distributions
12. |Construction of Sampling distribution

Practical Examination Question Paper Pattern

Scheme of Evaluation:

Continuous Assessment

End Semester Examination

Viva 05
05
Test 10 Record
Solving two questions out of 30
three and Record Marks
Total 10 Marks Total 40 Marks




Mathematical Foundations for Data Science Lab

4 hours/week No. of credits: 2 L: T:P:0:0:4
SI.No Exercises

1. |Permutations with repetations, combinations and recurrence relations.

2. |Program to find Rank of a matrix, Row reduced Echelon form and finding Eigen values and
Eigen vectors of a matrix

3. Program to Solve the system of homogeneous and non-homogeneous linear algebraic
equations.

4. |Program on linear combination of vectors.

5. |Program to verify linear dependence and independence.

6. |Program to find basis and dimension of the subspaces

7. |Finding the nth Derivative of algebraic and logarithmic functions.

8. |Program to find root of an equation using bisection and Regula-Falsi methods.

9. IProgram to find root of an equation using Newton-Raphson and Secant methods.

10. |Program to solve system of algebraic equations using Gauss-elimination method.

11. |Program to solve system of algebraic equations using Gauss-Jordan method

12.

Program to solve system of algebraic equation using Gauss-Seidel
method.

Practical Examination Question Paper Pattern

Scheme of Evaluation:

Continuous Assessment End Semester Examination

Test 10 Solving two questions out of 35+5
three and Record Marks

Total 10 Marks Total 40 Marks




THIRD SEMESTER
Database Management Systems

Total Teaching Hours: 60 No. of Credits: 05 L:T:P:4:0:0

Objective: To provide students the knowledge of efficiently storing, retrieving, managing,
and securing large volumes of data using Database Management Systems. This includes
ensuring data integrity, provides concurrent access for multiple users, and optimizes
performance for faster data processing. The students will also be equipped with the
knowledge of reliable data backup and recovery mechanism to maintain robust data
management.

CLO1: Understand database concepts, data models and architecture
CLO2: Analyze a given database application scenario to use ER model for conceptual design
of the database

CLO3: Evaluate relational algebra concepts and the process of normalizing databases to
improve data integrity and reduce redundancy.
CLO4: Apply SQL queries to retrieve and manage databases

CLOS5: Create an understanding of indexing, transaction processing, and concurrency
techniques to enhance the efficiency and reliability of database systems.

Database Management Systems

Module Description Hours

Databases and Database Users: Introduction, An example,
Characteristics of the Database Approach, Actors on the Scene,
Workers behind the Scene, Advantages of Using DBMS
I Approach, A Brief History of Database Applications, When Not
to Use a DBMS.

Database Database System Concepts and Architecture: Data Models, 10
Concepts, | Schemas, and Instances, Three-schema Architecture and Data

Usersand | |ndependence, Database Languages and Interfaces, The
Architecture Database System Environment, Centralized and Client-Server
Architectures, Classification of Database Management
Systems.

| Data Modeling Using Entity-Relationship Model: Using

Data High-Level Conceptual Data Models for Database Design, An
Modeling | example Database Application, Entity Types, Entity Sets,
Ingg?ing Attributes and Keys, Relatipnship Types,_ReIationship _S(_ets,
Structures Roles and Structural Constraints, Weak Entity Types, Refining 10
for Files |the ER Design Company Database Diagrams, Naming
Conventions and Design Issues
File organization and storage: secondary storage devices, type
of single level ordered index, multi-level indexes, indexes on
multiple keys, other types of indexes.




Relational Model and Relational Algebra: Relational Model Concepts,
Relational Model Constraints and Relational Database Schemas, Update
Operations, Transactions and Dealing with Constraint Violations, Unary
Relational Operations: SELECT and PROJECT, Relational Algebra
Operations from SET Theory, Binary Relational Operations: JOIN and

Relational = i ) oo
Data Model | PIVISION, Additional Relational Operations, Examples of Queries in 15
and Design | Relational Algebra.
Relational Database Design: Anomalies in a database, functional
dependency, normal forms, lossless join and dependency, BCNF,
normalization through synthesis, higher order normal forms.
SQL:SQL Data Definition and Data Types, Specifying Constraints in
v SQL, Schema Change Statements in SQL, Basic Queries in SQL, More
Complex SQL Queries, Insert, Delete and Update Statements in SQL,
Stgjl(j’;ured Specifying Constraints as Assertion and Trigger, Views (Virtual Tables) 15
Language | in SQL, Embedded SQL, Dynamic SQL
Introduction to transaction processing: transaction and system
vV concepts, desirable properties of transactions, transaction support in SQL.
Concurrency control techniques: two-phase locking techniques,
Transaction | concurrency control based on timestamp ordering. 10

Processing
Concepts

Recovery techniques: recovery concepts, recovery in multi-database
systems, database backup and recovery from catastrophic failures.

Text Books

1 Elmasri and Navathe,”Fundamentals of Database Systems”, 7th Edition, Addison -Wesley.

2 Silberschatz, Korth and Sudharshan ,”Database System Concepts”, 7th Edition, Tata

McGraw Hill.

1 C.J. Date, A. Kannan, S. Swamynatham,” An Introduction to Database Systems”, 8%

Reference Books

Edition, Pearson education.
2. Raghu Ramakrishnan and Johannes Gehrke ,”Database Management Systems”, 3rd
Edition, McGraw- Hill.

Students are required to complete one MOOC course relevant to “Database Management

System”, approved by the department. This will be mapped to the assignment component

of the internal assessment of this course.




Obiject Oriented Programming Using Java

Total Teaching Hours: 60 No. of credits: 3
Objective: Develop proficiency in object-oriented programming principles through Java,
integrating theoretical concepts with practical applications. Bridge theoretical knowledge
with real world scenarios, utilizing Java to create applications that model and interact with
real world entities. Foster a comprehensive understanding of object-oriented programming
by engaging in hands-on projects that demonstrate the relevance and applicability of Java
in various domains.

L:T:P: 4:0:0

CLO1: Understand the fundamentals of Java, including Object-Oriented Programming
principles, features, environment, and its integration with the internet and the World Wide Web.

CLO2: Analyze the core Java concepts to assess their roles in building efficient and modular
software systems.
CLO3: Evaluate the use of various data structures and Java collections to determine their
efficiency in handling real-world data storage and manipulation tasks.

CLO4: Apply object-oriented principles, multithreaded programming, event handling, and Java

Swing to create interactive and dynamic applications that meet user needs in real-time.

CLOS5: Create advanced Java applications by utilizing JDBC for database interaction, designing
custom exceptions, and incorporating advanced features for enhanced functionality and

performance.
Module Object Oriented Programming Using Java Hours
Overview of Java : Fundaments of Object-Oriented Programming,
Evolution of Java, Java Features, Java and Internet, Java and World
' Wide Web, Java Environment. Simple Java program, Java Program
Fundamentals | Structure, Java Tokens, JVM, Constants, Variables and Data Types,
of Declaration of Variables, Scope of Variables, Type Casting, 10
Java Operators and Expressions, Type Conversion. Decision Making and
Branching Statements, Decision Making and Looping.
I Classes, Objects and Methods: Introduction, Defining a Class,
Classes and Creating Objects, Accessing Class Members, Constructors, Methods
objects, Overloading, Understanding static , final, nested classes & inner 10
Arrays, classes.
Strings, Arrays & Strings: Arrays, One-dimensional and Two -Dimensional
Inheritance Arrays, creation, usage, Strings and its methods, Wrapper Classes
Inheritance: Extending a Class, using super, Creating a multilevel
hierarchy, Method overriding, using abstract classes, Final Variables
and Methods, Finalizer methods, Abstract Methods..




Interfaces(Multiple Inheritance):Introduction, Defining Interfaces,
Extending Interfaces, Implementing Interfaces, Accessing Interface

Interfaces, Variables. 15
packages, Packages (Putting Classes together) : Introduction, Java API
Exception Packages, creating Packages, accessing a Package, using a Package
Handling and system packages. Exception Handling : Errors and Exception -
Introduction, Types of Errors, Types of Exception Handling, try and
catch blocks, Multiple try and Catch Statements, Using Finally
Statement, Throw and throws, custom exception.
Multithreaded Programming: Introduction, Creating Threads,
vV Extending the Thread Class, Stopping and Blocking a thread, Life
Multithreading, | Cycle of a thread, Using Thread Methods, Thread Priority,
Event handling, | Synchronization, Implementing the ‘Runnable’ Interface. 15
Swing Event Handling: Events, Types of Events, Event Listeners, Event
Delegation Model, Key and Mouse events.
Swing: Layout Managers, Frames, Panels, Buttons, Checkbox,
Radiobutton, TextFields, TextArea, Label, Menus, Dialog boxes.
Collections : ArrayList, LinkedList, Hashset, Linkedhashset and
\ TreeSet, PriorityQueue, Map, Sorting.
Collections Java Database Programming: Introduction, Architecture, Driver 10
and Types, JDBC Components - Driver, Driver Manager, Connection,
JDBC ResultSet, Statement, JDBC Data Types, CRUD operations.

Text Book

1. E.Balaguruswamy, “Programming with JAVA”, TMH, Seventh Edition.

Reference Books

1. Kogent Solution Inc, “Java 6 Programming Black Book, New Ed”,
Dreamtech Press, New Edition.

2. Schildt Herbert, “Java 2: The Complete Reference”, Tata McGraw-Hill Professional,

Ninth Edition.
3. Paul Deitel& Harvey Deitel , "Java How to program" , Prentice Hall, Ninth

Edition.




Statistical Methods for Decision Making

Total Teaching Hours: 60 No. of credits: 3 L:T:P: 4:0:0

Objective: To develop the ability to apply statistical methods for estimating population
parameters, formulating and testing hypotheses, selecting appropriate tests (parametric and
nonparametric). The application of ANOVA and Design of Experiments across various fields

Course Learning Outcomes:

CLO1: Understand the properties of point estimators of unknown parameters of distributions ;
Construct intervals for common population parameters; Know the relationship between interval
estimation and testing

CLO2: Identify the statistical test that should be applied to analyze and infer about the population
parameters; Use p-values to make decisions about hypotheses under test.

CLO3: Compare and contrast parametric and nonparametric tests and to identify applications
where nonparametric approaches are appropriate.

CLO4: Recognise the situation in which analysis of variance (ANOVA) is appropriate and be able
to perform one-way and two-way ANOVA with the assistance of computer software

CLOS5: Develop an understanding of experimental methods and major experimental designs, and
think critically about their proper application in different fields

Statistical Methods for Decision Making

Module Description Hours

Concepts of parameter, estimator, estimate and standard error of an
estimator, unbiasedness, asymptotic unbiasedness; mean squared
error, bias, relationship between bias, mean squared error and
variance; consistency, statement of sufficient conditions for
I consistency of an estimator, invariance property of consistent
Point estimation | estimators; sufficiency, statement of factorisation theorem,
invariance property of sufficient estimators; efficiency, relative
efficiency — examples.
Methods of estimation: Maximum likelihood and moment methods
(MLE and MME) of estimation, examples, statement of properties.

10

Meaning, confidence interval, confidence coefficient, confidence
limits, margin of error, length and precision of confidence intervals,

| pivotal quantity, one and two sided confidence intervals, central and
Interval estimation| shortest confidence intervals. 10
Confidence intervals for - mean, difference between means,
variance, ratio of variances, proportions and difference between
proportions for normal population(s).

m Statistical hypothesis — null and alternative hypothesis, type-I and
Tests of type- 1l errors, critical and acceptance regions, p-value.
Significance | Tests for mean and equality of two means, tests for variance and
equality of two variances, large sample tests for proportion and

20




X

equality of two proportions, Relation between testing of significance
and confidence interval.

Tests for linear correlation coefficient and regression coefficient in
simple linear regression; chi-square tests for goodness of fit, test for
independence of attributes.

The need, advantages and limitations, construction of the test

v statistic and inference -Sign test, Run test, Mann-Whitney-Wilcoxon

Nonparametric U, Kolmogorov-Smirnov test for goodness of fit, Kruskal-Wallis H 10
Tests test
Introduction - meaning and assumptions, analysis of fixed effect
\ model — one-way and two-way classified data - discussion through
Analysis of examples, complete analysis
Variance Introduction of basic terms: experimental material, experimental
(ANOVA) & units, treatments, response, blocks, etc., principles of randomization, 10
Design of replication and local control
Experiments Completely Randomized Design (CRD), Randomized Block Design
(DOE) (RBD) - layout and analysis, advantages, limitations and
applications.

eference Books:

1.

Mo

© N o v

9.

Hogg & Tanis, Probability & Statistical Inference —6th Edn, Pearson Education.

Ross S. M.: Introduction to Probability and Statistics., John Wiley and Sons.
Mukhopadhyay. P. (1996) : Mathematical Statistics. Calcutta Publishing House.

Irwin Miller and Marylees Miller: Mathematical Statistics with Applications, 7th Edition,
Pearson Education.

K.C. Bhuyan, Probability, Distribution theory and statistical inference - NCBA

Y.P Aggarwal, Statistical Methods: Concepts, Applications and Computation.

Prem S. Man, Introductory Statistics, 4th Edn.

Rohatgi V.K. and A.K. Md. Ehsanes Saleh (2002). An Introduction to Probability Theory
and Mathematical Statistics. John Wiley (WSE).

Bhattacharya and N.L. Johnson (1986): Statistical Concepts . John Wiley.

10. Schaum Series: Probability and Statistics.

11. Wasserman (2004). All of statistics: a concise course in statistical inference. Springer

Science & Business Media.
12. Gareth James, Daniela Witten, Trevor Hastie, and Robert Tibshirani, (2013), An
Introduction to Statistical Learning with Applications in R, Springer.

13. Ken Black, (2009), Business Statistics for Contemporary Decision Making, Wiley India
Edition.
14. Robert A Stine, Dean Foster (2014) Statistics for Business: Decision Making and

Analysis: Pearson New International Edition 2nd Edition, Kindle Edition.

15. Peter Bruce, Andrew Bruce, Peter Gedeck (2020) Practical Statistics for Data

Scientists 50+ Essential Concepts Using R and Python, O'Reilly Media.



https://www.google.co.in/search?sca_esv=730ffcc1e347e49a&hl=en&q=inauthor%3A%22Peter%2BBruce%22&tbm=bks
https://www.google.co.in/search?sca_esv=730ffcc1e347e49a&hl=en&q=inauthor%3A%22Andrew%2BBruce%22&tbm=bks
https://www.google.co.in/search?sca_esv=730ffcc1e347e49a&hl=en&q=inauthor%3A%22Peter%2BGedeck%22&tbm=bks
https://www.google.co.in/search?hl=en&gbpv=1&printsec=frontcover&q=inpublisher%3A%22O%27Reilly%2BMedia%22&tbm=bks&sa=X&ved=2ahUKEwiF7tzX6sCEAxWGUGwGHU7qBWwQmxMoAHoECBkQAg

Java Programming Lab

hours/ week No. of Credits: 2 L: T: P:0:0:3

Sl. Programs

No

1 | Demonstrate compile time polymorphism

a. Constructor overloading. b. Method Overloading

2 | Implementation of 1D and 2D Array.

3 | Hlustrate String Methods.

4 | Demonstrate Multilevel Inheritance

5 | Demonstrate Method Overriding

6 | Hlustrate the significance of Interfaces.

7 | Create relevant packages and show its usage.

8 | Hlustrate Exception handling

9 | Demonstrate the Creation of Multiple Threads.

10 | Demonstrate Key and Mouse Events.

11 | Demonstrate the usage of different Layouts in Java Swing.

12 | Create a simple application using Swing Components
13 | Demonstrate Collection Classes.
14 | Program to perform database operations(Insert, Update, Delete, Select operations )

Practical Examination Question Paper Pattern Continuous
Internal Assessment

Scheme of Evaluation: Two programs will be given by the examiner and students should
write two programs and execute any one of their choice

Writing two Programs

Execution of One Program

Total

10 Marks

End Semester Examination

Scheme of Evaluation: Three programs will be given by the examiner and students should
write and execute two programs of their choice

Writing two Programs

Execution of two Programs

20 Marks

Viva VVoce

Record

Total

40 Marks




Statistical Methods for Decision Making Lab

hours/ week No. of Credits: 2 L: T: P: 0:0:4

(Computing the numerical using MS — EXCEL and / or R)

) No. of Sessions
Sl. No Title
('3 hours each)
1 Estimation of Parameters by the Method of Maximum Likelihood 1
and Method of Moments
2 Tests concerning population mean and equality of two population 1
means
3 Tests concerning population proportion and equality of two population 1
proportions
4 Tests concerning population variance and equality of two population 1
variances
5 Tests for linear correlation coefficient and regression coefficient in 9
simple linear regression
6 Chi-square test for goodness of fit and Chi-square test for independence 1
of attributes
7 Interval estimation 2
8 Analysis of variance for a one way and two-way classified data 1
9 Analysis of CRD and RBD 1
10 Nonparametric tests 1
Practical Examination Question Paper Pattern
Scheme of Evaluation:
Continuous Assessment End Semester Examination
Viva 05
Recor 05
Test 10 ecord
Solving 2 questions out of 3 30
Total 10 Marks Total 40 Marks




ELECTIVE-I

Categorical Data Analysis

2 hours/ week No. of Credits: 2 L: T: P: 2:0:0

Objective : The objective of this course is to provide students with a comprehensive
understanding of categorical data analysis, including methods for analyzing binary,
multinomial, and ordinal outcomes, as well as techniques for hypothesis testing, regression
modeling, and exploratory data analysis.

Course Learning Outcomes:

CLO1: Analyze categorical data using various methods ; apply exploratory data analysis, model
diagnostics, and hypothesis testing techniques.

CLO2: Explain, fit, interpret, and validate logistic regression models for binary outcomes, perform
regression diagnostics, generate predictions and apply multiple logistic regression with multiple
predictors; understand multinomial logistic regression for nominal outcomes with more than two
categories.

CLO3: Understand and differentiate ordinal data from nominal and continuous data ; apply
descriptive statistics, evaluate the advantages of ordinal methods, calculate probabilities and scores
for ordered categorical scales, and construct and interpret confidence intervals for ordinal
association measures in contingency tables.

Categorical Data Analysis

Module Description Hours

Introduction to Categorical Data: Types of categorical variables and
Examples of categorical data in

real-world applications. Binary Data and Contingency Tables:
Introduction, Contingency tables

(2x2 and larger tables), Measures of association: Chi-square test, odds
ratio, relative risk

Exploratory Data Analysis for Categorical Data: Visualization
techniques (e.g., bar plots, mosaic plots), Identify patterns and
relationships in categorical data

Goodness-of-Fir and Hypothesis Testing: Likelihood ratio Chi-squared
statistics, Goodness-of-fits tests (e.g., Pearson’s Chi-square test),
McNemar’s test for period data. Interpretation of odds ratios and
relative risks.

I
Introduction to
Categorical Data
Analysis

10




1
Logistic
Regression and
Binary Outcomes

Introduction to logistic regression for binary outcomes: Logit Models
with Categorical Predictors,

Logistic Regression models, regression diagnostics, Predictions,
Interpreting paramesters in logistic

Regression. Model diagnostics and validation. Inference for logistic
Regression, Multiple logistic

Regression. Multinomial logistic regression for nominal outcomes.

10

11
Ordinal Data
Analysis

Introduction to Ordinal Data , Descriptive Statistics for Ordinal Data
Ordinal Categorical Scales, Advantages of Using Ordinal Methods,
Ordinal Modelling Versus Ordinary Regression Analysis, Probabilities
and Scores for an Ordered Categorical Scale, Ordinal Odds Ratios for
Contingency Tables, Confidence Intervals for Ordinal Association
Measures

06

Reference Books :

1. Categorical Data Analysis by Alan Agresti, 2013.

2. Applied Ordinal Logistic Regression Using Stata by Xing Liu, 2015.

3. Analysis of Categorical Data" by Kenneth A. Bollen and J. Scott Long, 1993
4. Categorical Data: Analysis and Applications by Dennis L. L. Short, 2009




FOURTH SEMESTER

Data Warehousing and Data Mining

Total Teaching Hours: 60 No. of Credits: 04 L:T:P: 4:0:0

Objective: To make the students understand the overall architecture of data warehouse,
techniques and methods for data mining. To help the students appreciate the applications

of data

mining in day-to-day life.

Course Learning Outcomes

CLO1:
CLO2:

CLO3:

CLO4:
CLO5:

Understand the architecture of Data Warehouse and its implementation

Understand ETL data pre-processing techniques and apply it to prepare data for
mining algorithms

Analyze association rule mining algorithms and apply it to find frequent patterns in a
dataset

Learn classification algorithms used in machine learning

Understand various clustering techniques to categorize the data and gain knowledge
in text mining, web mining, spatial data mining and multimedia data mining

Data Warehousing and Data Mining

Module

Description Hours

Data Warehouse

Data Warehousing and Online Analytical Processing: Basic concepts,
Data warehouse Modeling: Data cube and OLAP, Data Warehouse Design

12
and Usage, Data warehouse implementation.

Data Mining: Introduction, Kinds of Data, Patterns and Technologies,
Architecture of Data Mining Systems, Applications, Primitives and Issues in
Data Mining.

Data Mining Exploring the Data: Data Objects and Attributes, Data Quality, Statistical 12

Descriptions of Data, Measuring Data Similarity and Dissimilarity, Data
Visualization.

i
Data
Preprocessing

Data Preprocessing Techniques: Data Cleaning, Data Integration, Data
Transformation, Data Reduction, Data Discretization and Concept Hierarchy

) 12
Generation.




\V/ Mining Frequent Patterns Associations and correlations:
Mining Frequent | Association and Correlation, Association Rule Mining, Apriori Algorithm,
Patterns Frequent Pattern Growth-Mining Multilevel Association Rules Mining
& Multidimensional Association Rules 12
Classification Classification and Prediction: Issues regarding Classification and
and Prediction | Prediction, Classification Methods: Decision Tree Induction, Bayesian
Classification, Rule Based classification, Back Propagation. Prediction:
Regression Methods.
\Y Clustering: Cluster Analysis ,Types of data in cluster analysis, Partitioning
Clustering Methods, Density Based Methods, Hierarchical Methods, Grid Based Methods
& Mining Complex Data Types: Web Mining — Text Mining — Spatial Data 12
Web Mining | Mining — Multimedia Data Mining

Text Books

1. Jiawei Han and Micheline Kamber, “Data Mining: Concepts and Techniques” - Morgan Kaufmann
Publishers, San Francisco, USA, 2006.
2. Anand Rajaraman and Jeffrey D.Ullman — “Mining of Massive Datasets”

Reference Book

1. Alex Berson and Stephen J. Smith , “Data Warehousing, Data Mining & OLAP”, Tata McGrew
Hill Edition, 2007.




Data Analytics Lab

3 hours/week No. of credits: 2 L: T:P:0:0:3

Data Analytics Lab

SI. No. Exercises

1. Data Processing Techniques on Data set

2. Data cube construction — OLAP operations

3. Implementation of Apriori algorithm

Implementation of FP- Growth algorithm

Implementation of Decision Tree Induction

Classification of data using Bayesian approach

Implementation of K Nearest Neighbour algorithm

4
5
6. Calculating Information gains measures
7
8
9

Implementation of K-means algorithm

10. |Implementation of Hierarchical Clustering

11. |Implementation of Density-based clustering

Practical Examination Question Paper Pattern

Continuous Internal Assessment

Scheme of Evaluation: Two programs will be given by the examiner and
students should write two programs and execute any one of their choice

Writing two Programs 6 Marks
Execution of One Program 4 Marks
Total 10 Marks

End Semester Examination

Scheme of Evaluation: Three programs will be given by the examiner and
students should write and execute two programs of their choice

Writing two Programs 10 Marks
Execution of two Programs 20 Marks
Viva Voce 5 Marks
Record 5 Marks
Total 40 Marks




Total Teaching Hours: 60

Objective: The objective of predictive analytics is to leverage historical data and statistical
algorithms to identify patterns, forecast future outcomes, and support decision-making.

Course Learning Outcomes

Predictive Analytics — |

No. of credits: 3

L:T:P: 4:0:0

CLO1: Understand and apply the principles of Simple Linear Regression for modelling
relationships between two variables.

CLO 2: Apply OLS estimation methods effectively and evaluate the quality of their regression
models in real-world scenarios.

CLO 3: Understand MLR techniques effectively in various fields, enhancing their ability to
analyse complex data relationships.

CLO 4 : Understand complex regression problems and improving the robustness of their

predictive models.

CLO 5: Understand and mitigate the dummy variable trap while performing regression
analysis with categorical data; Utilize statistical software to analyse and visualize the impact
of categorical variables on outcomes and communicate these insights effectively.

Predictive Analytics — |

Module

Description

Hours

Simple Linear
Regression

Introduction to Regression Analysis

Concept and Visualization

Simple Linear Regression: population and sample regression
functions

Concept of unconditional and conditional expected valuee
Introduction to error (stochastic) term — causes and interpretation
Concept of estimator, residuals, and fitted values

Estimation of regression using software (Excel and R)
Understanding and interpreting regression output

Articulating model results in analytical reports

Using business case studies learn to check the data and prepare
the data for linear regression

15

Method of
Estimation

Ordinary Least Squares (OLS) Method of Estimation

Properties of OLS estimators — Gauss—Markov Theorem

Excel based exercise for students to understand a regression
based case study about efficiency, consistency, sufficiency and
unbiasdness properties of linear regression.

Coefficient of determination (R?): concept and computation
Assumptions underlying the Classical Linear Regression Model
(CLRM)

Assumption of normality of linear regression

15




e Transition from SLR to MLR — Notation and Assumptions
e Interpretation of MLR coefficients and partial regression

m coefficients
) ) e Hypothesis testing of coefficients
Multiple Linear| o Goodness of fit: R2 and Adjusted R2 14
Regression e Using case study — after univariate and bivariate analysis learn to
(MLR) prepare data and select features, remove outliers and implement

linear regression

e Regression with Categorical Variables — Dummy Variable
Regression — Concept, estimation, and interpretation — Dummy
Variable Trap and how to overcome it. Avoid dummy trap by
dropping intercept when there is a single dummy variable in the

\YJ model

Dummy variables e Slope dummy and intercept dummy, how to interpret the output 8
of different types of dummy variables
e Interaction effects between categorical and continuous variables
e Case studies to show different methods of implementation of
dummy variables, by one-hot encoding, as.factor method in R
Module V - e Regularization Techniques - Concept and Need for
Regression Regularization — Ridge Regression (L2), Lasso Regression (L1),
Extensions: and Elastic Net - Bias-Variance Trade-off 8
Categorical and ¢ Implementation in R and interpretation of regularized models
Regularized e Compare the case study from module 2, to show how ols
Models estimates based on ridge and lasso regression do not satisfy the

properties of efficiency, unbiasdness and consistency

Reference Books

1. Regression Analysis and Linear Models, Concepts, Applications, and Implementation.
Richard B. Darlington Andrew F. Hayes, Series Editor’s Note by Todd D. Little

2. Introductory Business Statistics with Interactive Spreadsheets — 1st Canadian Edition -
Using Interactive Microsoft Excel Templates. Mohammad Mahbobi and Thomas K.
Tiemann

3. Predictive Analytics: Data Mining, Machine Learning and Data Science for Practitioners
(Paperback) | Released: 21 Dec 2020 By: Dursun Delen (Author) | Publisher: Pearson
Education | Publisher Imprint: Pearson FT Press

4. Predictive Analytics: The Power to Predict Who Will Click, Buy, Lie, or
Die Paperback —11 January 2016 by Eric Siegel (Author), Thomas H.
Davenport (Foreword)

5. George E. P. Box, Norman R. Draper: Applied Regression analysis



https://www.bookswagon.com/author/dursun-delen
https://www.bookswagon.com/publisher/pearson-education
https://www.bookswagon.com/publisher/pearson-education
https://www.amazon.in/Eric-Siegel/e/B00BFQ3STS/ref%3Ddp_byline_cont_book_1
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Thomas%2BH.%2BDavenport&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Thomas%2BH.%2BDavenport&search-alias=stripbooks

Web Links

1. https://sadbhavnapublications.org/research-enrichment-material/2-Statistical-
Books/Regression-Analysis-and-Linear-Models-Concepts-Applications-and-
Implementation.pdf

2. https://opentextbc.ca/introductorybusinessstatistics/
https://www.colorado.edu/amath/sites/default/files/attached files/ch12_0.pdf
https://home.iitk.ac.in/~shalab/regression/Chapter3-Regression-
MultipleLinearRegressionModel.pdf

Predictive Analytics | Lab

4 hours/week No. of credits: 2 L:T:P:0:0:4

Predictive Analytics — |

SI. No. Exercises

1. Preparing data for simple linear regression using univariate and bivariate methods

2. Simple Linear Regression using R

3. Estimation of coefficients of Simple Linear Regression Using EXCEL

4. Hypothesis testing of coefficient of SLR

5. Building the MLR through iterations and variable selection,

6. Optimization of model to get best R?

7. Regularization techniques- Ridge regression
8. Regularization techniques- Lasso regression and elastic net
9. Dummy variable regression-Use of binary dummy variables, Intercept Dummy

10. |Dummy variable regression-Use of binary dummy variables, Slope Dummy

Practical Examination Question Paper Pattern

Scheme of Evaluation:

Continuous Assessment End Semester Examination
Viva 05
05
Test 10 Record
Solving 2 questions out of 3 30
Total 10 Marks Total 40 Marks



https://sadbhavnapublications.org/research-enrichment-material/2-Statistical-Books/Regression-Analysis-and-Linear-Models-Concepts-Applications-and-Implementation.pdf
https://sadbhavnapublications.org/research-enrichment-material/2-Statistical-Books/Regression-Analysis-and-Linear-Models-Concepts-Applications-and-Implementation.pdf
https://sadbhavnapublications.org/research-enrichment-material/2-Statistical-Books/Regression-Analysis-and-Linear-Models-Concepts-Applications-and-Implementation.pdf
https://opentextbc.ca/introductorybusinessstatistics/
https://www.colorado.edu/amath/sites/default/files/attached-files/ch12_0.pdf
https://home.iitk.ac.in/~shalab/regression/Chapter3-Regression-MultipleLinearRegressionModel.pdf
https://home.iitk.ac.in/~shalab/regression/Chapter3-Regression-MultipleLinearRegressionModel.pdf

Optimization Techniques

Total Teaching Hours: 60 No. of credits: 3 L:T:P: 4:0:0

Objective: Optimization techniques endeavour to unlock the full potential of systems and
processes, delivering exceptional results while navigating the constraints of real-world
environments.

Course Learning Outcomes

CLO1: Solve optimization problems using appropriate techniques such as the graphical method,
Simplex method and Charnes’ Big M method ; Analyze the steps involved in solving linear
programming problems, integer programming problems and interpret the results

CLO 2: Explain the basic concepts and significance of transportation problems in optimization,
including their practical applications in logistics, supply chain management, and resource
distribution.

CLO 3: Analyze and apply the EOQ model in different inventory management contexts, including
situations with shortages and price breaks, and optimize inventory policies for cost efficiency:
Analyze and optimize the performance of queueing systems using the (M/M/1:

oo/FIFO) model, calculate steady-state probabilities

CLO 4 : Solve decision-making problems in various environments (certainty, risk, uncertainty)
using techniques such as decision trees, payoff matrices, opportunity loss, and expected value and
apply these methods to real-world scenarios for improved decision- making.

CLO 5: To apply optimization techniques like Linear and Integer Programming to solve real-
world supply chain problems efficiently.

Optimization Techniques

Module Description Hours
| Application of Optimization-Optimal Problem formulation, Classification of
Optimization problem, Convex sets and convex functions
Introduction to
Optimization, | Concept, Formulation, Solution techniques-Graphical method, Simplex
Linear and procedure and Charnes’ Big M methods of solving a LPP, Special cases- 12
Integer Criteria for unique, unbounded, multiple and infeasible solutions
Programming | nteger Programming - Pure integer programming problem, Gomory’s
Problem method and fractional cut method




Applications, Transportation matrix, Balanced vs. unbalanced
I transportation problems, finding initial basic feasible solution to a 12
transportation problem - North-west corner, matrix minima and VVogel’s
approximation method; optimal solution by U-V method —non-degenerat
Transportation solution using R/QM for Windows)
and Assignment Introduction to assignment problem - mathematical formulation and
Problems . - : - :
Hungarian method of finding optimal solution; transportation and
assignment problems as particular cases of LPP
Need for inventory, various inventory costs, demand and lead time,
i buffer stock; EOQ model with and without shortages (No Proofs),
Inventory Theory discussion of EOQ model with one price break
and General description of a queueing system, Operating characteristics of a 12
Queueing queueing system, Description of (M/M/1: «o/FIFO) queueing system,
Theory Steady state probabilities, Key Performance Indicators — Utilization,
Queue length, System size, Waiting time in system and queue
Introduction to game theory, basic terminology, two-person zero sum
game, pure and mixed strategies, solution of games with saddle point —
minimax and maximin, dominance principle. Graphical solutions for
vV (2xn) and (mx2) games ( no derivation)

Gl:)ir:iesi-grr:e'lqrr])é:rnyd Introduction to decision problem, Decision making environments- 12
Certainty, Risk and Uncertainty, maximin, minimax, Laplace and
expected payoff criteria, regret function, opportunity loss and expected
value of perfect information, construction of simple decision trees for
sequential decision making

\ Introduction-definition of SCM, its importance, relevance and
_ components
Supply Chain
Optimization | Supply chain optimization models(SCOM) like linear programming and 12
integer programming and their applications

Reference Books

1. Ravindran A, Phillips D T and Solberg J J- Operations Research: Principles and Practice, Second
Edition, Wiley India (2007)
2. Optimization Techniques First Edition (English, Paperback, A. K. Malik, S. K. Yadav, S. R. Yadav)

3. An Introduction To Optimization 4th Edition Unknown Binding — 1 January 2017 by Edwin
K.P.Chong &  Stanislaw H. Zak (Author)



https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Edwin%2BK.%2BP.%2BChong%2B%26%2BStanislaw%2BH.%2BZak&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Edwin%2BK.%2BP.%2BChong%2B%26%2BStanislaw%2BH.%2BZak&search-alias=stripbooks

Web Links

https://sites.math.washington.edu/~perkins/381AWin14/handouts/chapter3.pdf

https://www.sxccal.edu/wp-content/uploads/2020/01/Maths-Anciliary-Sem-3-_OR_-

July-

14.pdf

https://kanchiuniv.ac.in/coursematerials/transportationproblem.pdf

https://www.ime.unicamp.br/~andreani/MS515/capitulo12.pdf

https://www.mi.fu-berlin.de/inf/groups/ag-

tech/intern/19540-V- Simulation/08_Queueing_Models.pdf
https://www.slideshare.net/slideshow/decision-theory-58156395/58156395

Optimization Techniques Lab

4 hours/week No. of credits: 2 L: T:P : 0:0:4

Formulation of Linear Programming Problems (LPP)

Graphical Solution of LPP

Solution to Transportation Problems

Hw

EOQ Model Calculations (with and without
shortages)

Queueing Model (M/M/1) Analysis

Solution to Game Theory

Problems on Inventory Theory

Problems on Queueing Theory

©|PINo o

Supply Chain Optimization using linear programming

Supply Chain Optimization using integer programming

Practical Examination Question Paper Pattern

Scheme of Evaluation:

Continuous Assessment

End Semester Examination

Viva 05
05
Test 10 Record
Solving 2 questions out of 3 30
Total 10 Marks Total 40 Marks



https://sites.math.washington.edu/~perkins/381AWin14/handouts/chapter3.pdf
https://www.sxccal.edu/wp-content/uploads/2020/01/Maths-Anciliary-Sem-3-_OR_-July-14.pdf
https://www.sxccal.edu/wp-content/uploads/2020/01/Maths-Anciliary-Sem-3-_OR_-July-14.pdf
https://www.sxccal.edu/wp-content/uploads/2020/01/Maths-Anciliary-Sem-3-_OR_-July-14.pdf
https://kanchiuniv.ac.in/coursematerials/transportationproblem.pdf
https://www.ime.unicamp.br/~andreani/MS515/capitulo12.pdf
https://www.mi.fu-berlin.de/inf/groups/ag-tech/intern/19540-V-Simulation/08_Queueing_Models.pdf
https://www.mi.fu-berlin.de/inf/groups/ag-tech/intern/19540-V-Simulation/08_Queueing_Models.pdf
https://www.mi.fu-berlin.de/inf/groups/ag-tech/intern/19540-V-Simulation/08_Queueing_Models.pdf
http://www.slideshare.net/slideshow/decision-theory-58156395/58156395

ELECTIVE

BLOCKCHAIN TECHNOLOGY

Total Teaching Hours: 30 No. of credits: 2 L:T:P:2:0:0
Objective: To familiarize the functional aspects of Crypto currency and understand the

emerging Block chain technology.

Course Learning Outcomes:

CO1: Demonstrate the basics of Block chain concepts using modern tools/technologies

CO2: Analyze the role of block chain applications in different domains including Cybersecurity
CO3: Evaluate the usage of Block chain implementation/features for the given problem

CO4: Exemplify the usage of bitcoins and its impact on the economy

CO5: Analyze the application of specific block chain architecture for a given problem

Block Chain Technology

Module Description Hours

I Introduction to Blockchain, How Blockchain works, Blockchain vs
Bitcoin, Practical applications, public and private key basics, pros and
cons of Blockchain, Myths 06

about Bitcoin

I Blockchain Architecture, versions, variants, use cases, Life use cases of
blockchain, Blockchain  vs shared Database, 06

Introduction to cryptocurrencies, Types,
Applications

Concept of Double Spending, Hashing, Mining, Proof of work.

i Introduction to Merkel tree, Privacy , payment verification , Resolving

Conflicts , Creation of Blocks 06
Introduction to Bitcoin, key concepts of Bitcoin, Merits and De Merits
v Fork and
Segwits, Sending and Receiving bitcoins, choosing bitcoin wallet, 06

Converting Bitcoins to Fiat Currency

Introduction to Ethereum, Advantages and Disadvantages, Ethereum vs
\Y/ Bitcoin, Introduction to Smart contracts, usage, application, working
principle, Law and Regulations. Case Study. 06




TEXT BOOKS:

[1] Singhal, Bikramaditya, Dhameja, Gautam, Panda, Priyansu Sekhar, “Beginning
Blockchain”, Apress, 2018.

REFERENCE BOOKS:

[1] Arshdeep Bahga and Vijay Madisetti,“Blockchain Applications: A Hands-On
Approach” Universities Press.

[2] Aravind Narayanan, Joseph Bonneau, Andrew Miller, Steven Goldfeder,
“Bitcoin and Cryptocurrency Technologies”Princeton Universities Press, 2016.

[3] Arthur T Brooks, “Bitcoin and Blockchain Basics: A non-technical introduction
for beginners”.




Data Security and Privacy

Total Teaching Hours: 30 No. of Credits: 2 L:T:P: 2:0:0

Objective: This course aims to provide a comprehensive understanding of data security
and privacy concepts, including key terminologies, cyber threats, legal frameworks, and
modern privacy-enhancing technologies.

Course Learning Outcomes

CLO1: Understand the fundamental principles of cybersecurity, privacy, and the modern threat

landscape.

CLO2: Identify and analyze various types of cybercrimes, attack vectors, and preventive

measures.

CLO3: Demonstrate understanding of data protection mechanisms and privacy-preserving

technologies.

CLO4: Evaluate emerging privacy laws, ethical issues, and data protection frameworks
including India’s DPDP Act 2023.

CLOS5: Apply cryptographic techniques, access control models, and privacy engineering
methods to secure systems.

Data Security and Privacy

Module

Description

Hours

|
Overview of

Cyber Security

Cyber security increasing threat landscape, Cyber security terminologies-
Cyberspace, attack, attack vector, attack surface, threat, risk, vulnerability,
exploit, exploitation, hacker. Non-state actors, Cyber terrorism, Protection of
end user machine, Critical IT and National Critical Infrastructure,
Cyberwarfare, Case Studies.

1
Cyber crimes

Cybercrimes targeting Computer systems and Mobiles- data diddling attacks,
spyware, logic bombs, DoS, DDoS, APTs, virus, Trojans, ransomware, data
breach, Online scams and frauds- email scams, Phishing, Vishing, Smishing,
Online job fraud, Online sextortion, Debit/ credit card fraud, Online payment
fraud, Cyberbullying, website defacement, Cybersquatting, Pharming, Cyber
espionage, Crypto jacking, Darknet- illegal trades, drug trafficking, human
trafficking, Social Media Scams & Frauds- impersonation, identity theft, job
scams, misinformation, fake news- cybercrime against persons - cyber
grooming, child pornography, cyber stalking, Social Engineering attacks,
Cyber Police stations, Crime reporting procedure, Cyber Laws, Case studies.

i
Data Security
and Privacy

Social media- data privacy and security issues, Basics of Cryptography, Wel
Security: Web Attacks and Defenses - SQL injection attacks and mitigation
Cross-site scripting (XSS) attacks and defenses; Cross-site request forgery
(CSRF) attacks and defenses; Web tracking and web privacy. Network
Security: Network threat model; Tools of the trade: ping, Nmap, traceroute

Wireshark, tcpdump; Protocol attacks: blind spoofing, SYN flooding; DDoS

15




attacks and defenses; Botnets and crimeware; VPN and firewalls
Authentication and Access Control: Access control models; Passwords: attackg
and defenses; OAuth 2.0; multi-factor

authentication; Biometrics — Case studies. Privacy-preserving techniques —

anonymization, differential privacy, data masking,

Text Books:

1. Cyber Crime Impact in the New Millennium, by R. C Mishra, Auther Press. Edition
2010.

2. Cyber Security Understanding Cyber Crimes, Computer Forensics and

Legal Perspectives by Sumit Belapure and Nina Godbole, Wiley India Pvt. Ltd. (First
Edition, 2011).

3. Security in the Digital Age: Social Media Security Threats and Vulnerabilities by
Henry A. Oliver, Create Space Independent Publishing Platform.

4, Network Security Bible, Eric Cole, Ronald Krutz, James W. Conley, 2nd Edition,
Wiley India Pvt. Ltd.

5. Stallings, W. (2017). Cryptography and network security: Principles and
practice (7th ed.). Pearson Education.

6. Kesan, J., Hayes, C., & Bashir, M. (2023). Data Privacy and Security: Law,
Technology, and Policy. Cambridge University Press.

Online Resources:

https://onlinecourses.nptel.ac.in/noc23_cs127/preview
https://onlinecourses.nptel.ac.in/noc24_cs121/preview
https://onlinecourses.nptel.ac.in/noc23_cs44/preview
https://onlinecourses.nptel.ac.in/noc25_cs16/preview



https://onlinecourses.nptel.ac.in/noc23_cs127/preview
https://onlinecourses.nptel.ac.in/noc24_cs121/preview
https://onlinecourses.nptel.ac.in/noc23_cs44/preview
https://onlinecourses.nptel.ac.in/noc25_cs16/preview

SEC
Applied Analytics in Retail and CPG

Total Teaching Hours: 30 No. of credits: 2 L:T:P:2:0:0

Objective: Students will be introduced to Domain — FMCG / CPG and Retail and Application
of Analytics in CPG/Retail.

Course Learning Outcomes:

CO1: Demonstrate the basics of Block chain concepts using modern tools/technologies

CO2: Analyze the role of block chain applications in different domains including Cybersecurity
COa3: Evaluate the usage of Block chain implementation/features for the given problem

CO4: Exemplify the usage of bitcoins and its impact on the economy

CO5: Analyze the application of specific block chain architecture for a given problem

Applied Analytics in Retail and CPG

Module Description Hours

I Introduction
Unit 1: Introduction to the Domain — Retail & CPG

Unit 2: Introduction to Importance of Analytics in Retail & CPG 02

I Marketing Analytics

Data Preparation -Baseline & Incremental Variables

Adtsock & other Transformation for Media variables in detail
Market Mix Modeling

Business Insights - Due-to, Contribution, Effectiveness, Efficiency
/ ROI

16

Market Basket Analytics

Introduction to Market Basket Analysis
Association Rule Mining Basics
Apriori Algorithm

Application & Insights

Demand Planning

"
08

Introduction to Time series forecasting
Data Preparation

Model Development

Visuals & KPI reporting




REFERENCE BOOKS

Market Response Models: Econometric and Time Series Analysis — Dominique M.
Hanssens, Leonard J. Parsons, Randall L. Schultz

Marketing mix modeling: Amazing Projects from Scratch — by Gerard Blokdyk

Market Response and Marketing Mix Models: Trends and Research Opportunities
(Foundations and Trends(r) in Marketing) — Douglas Bowman and Hubert Gatignon
Marketing Analytics: A Practical Guide to Improving Consumer Insights Using Data
Techniques Paperback — Mike Grigshy

Retail Analytics: The Secret Weapon — Emmett Cox

Advanced Customer Analytics: Targeting, Valuing, Segmenting and Loyalty

Techniques — Mike Grigsby




FIFTH SEMESTER
Artificial Intelligence

Total Teaching Hours: 60 No. of credits: 3 L:T:P:4:0:0

Objective: This course aims to provide a comprehensive understanding of the fundamental
principles and techniques of Artificial Intelligence, including problem-solving, reasoning, learning,
and perception. Students will explore diverse Al methodologies and their applications across real-
world domains while critically addressing ethical and societal implications of Al technologies.

COURSE LEARNING OUTCOMES

CLOL Understand the fundamental concepts of Artificial Intelligence and problem-
solving strategies.

CLO? Analyze logical reasoning techniques, perform inferences, solve constraint
satisfaction problems, and examine basic learning methods.

CLO3 Evaluate Al systems by designing planning techniques, reasoning methods, and
interpreting data through perception models.

cLO4 Apply Al methods across various real-world domains such as healthcare, business,
robotics, and natural language processing.

CLOS Create Al solutions by exploring application domains and addressing ethical and
societal implications of Al technologies.




Artificial Intelligence

Module Description Hours
Introduction: Definition, Applications, and Scope of Artificial Intelligence
Intelligent Agents and Environments: Types, Rationality, and Structure
I of Agents, Knowledge-Based Agents and Problem-Solving Agents, The
Fundamental | Wumpus World Example, Problem Formulation and Representation
s of Artificial | Search Strategies: Uninformed Search: BFS, DFS, Iterative Deepening 19
Intelligence | Search Informed Search: Best-First Search, A*, AO*, Means-End Analysis
and Search | Adversarial Search and Games: Two-Player Zero-Sum Games, Minimax
Techniques | Algorithm, Alpha—Beta Pruning
Knowledge Representation: Propositional Logic, Predicate Logic,
" Differences between PL and FOL Syntax and Semantics, Knowledge
Engineering
R;?g:g:f%%fon Inferen_ce Techniqugs: Unification, Forward and Backward Chaining,
Reasoning, Resolutlc_m, Truth_ Malr_ltenance Systems o "
and Learning Constraln_t Satisfaction Prc_)bl_ems (CSPs): Definition, Examples,
Paradigms Backtracking Search, and Heuristics
Learning Concepts: Rote Learning, Learning by Advice, Learning in
Problem Solving, Learning from Examples. Decision Trees, Inductive
Learning, Winston’s Learning Program

Il Planning: Planning Problem, State-Space Search, STRIPS Representation
Planning, Non-Monotonic Reasoning, Probabilistic Reasoning, Fuzzy Logic and
Reasoning | Fuzzy Set Theory

under Perception and Vision: Computer Vision Basics, Image Classification, 12
Uncertainty, | Object Detection

and Natural Language Processing (NLP): Overview of NLP, Syntactic
Perception | Processing, Semantic Analysis and Discourse and Pragmatic Processing.

v Types of Learning: Supervised, Unsupervised, Reinforcement Learning
Machine Algorithms and Evaluation, Neural Networks: Basics of ANN, Deep
Learning, Learning Models: Convolutional Neural Networks (CNN),Recurrent 14

Neural Neural Networks (RNN),Long Short-Term Memory (LSTM) Networks,
Networks | Applications of Deep Learning.
\/ Expert Systems: Architecture, Components, and Role of Expert Systems
Expert with Two Case Studies.
Systems Legal and Ethical Issues in Al: Societal Impact, Bias, Privacy, and
& Legal and | Accountability in Al Systems. 8

Ethical Issues
in Al

Emerging Trends: Generative Al, Large Language Models, Al in
Education, Climate & Environment




Text Books

M.C. Trivedi, A Classical Approach to Artificial Intelligence, Khanna Book
Publishing Company, 2024 (AICTE Recommended).

. Nilsson Nils J., Artificial Intelligence: A New Synthesis, Morgan Kaufmann

Publishers Inc.

. Dan W. Patterson, Introduction to Artificial Intelligence & Expert Systems,

PHI Learning, 2010.
Rajiv Chopra, Data Science with Artificial Intelligence, Machine Learning and
Deep Learning, Khanna Book Publishing Company, 2024.

. Russell, S. and Norvig, P., Artificial Intelligence — A Modern Approach, 3rd

Edition, Prentice Hall.

Reference Books

1.

2.

M.C. Trivedi, Introduction to Al and Machine Learning, Khanna Book
Publishing Company, 2024.

Van Hentenryck, P. & Koksla, C., Constraint Satisfaction Problems: Algorithms
and Applications, Springer, 2020.

Elaine Rich, Kevin Knight, Shivashankar B. Nair, Artificial Intelligence, 3rd
Edition, McGraw Hill, 2019.

Rajiv Chopra, Machine Learning and Machine Intelligence, Khanna Book
Publishing Company, 2024.




Internet of Things

Total Teaching Hours: 45 No. of Credits: 3 L:T:P: 3:0:0

Objective: The objective of learning Internet of Things (loT) is to understand its core concepts,

components, and communication technologies. It helps students develop skills to connect devices

and manage data effectively. The subject also emphasizes security and real-world applications.

Overall, it fosters innovation and problem-solving in areas like smart agriculture and healthcare.

Course Learning Outcomes:

COURSE LEARNING OUTCOMES
CO1 | To understand the fundamentals of the Internet of Things.
CO2 | Analyzing and evaluating the data received through sensors in 10T
CcO3 To know the basics of communication protocols and the designing principles of web
connectivity
CO4 | To apply the gained knowledge of Internet connectivity principles.
COS5 | Designing and developing smart city in loT




Module

Description

Hours

I
Introduction

Introduction: Definition & characteristics of 10T - physical design
of 10T - logical design of 10T - 10T enabling Technologies - 10T
levels & Deployment templates. Domain-specific loTs: Home
Automation - cities - Environment - Energy - retail - logistics -
Agriculture - Industry - Health and lifestyle.

1
loT and M2M

10T and M2M - Deference between IoT and M2M. Wireless Sensor
Network and M2M Communication. Connectivity Technologies:
Bluetooth, RFID, Wireless HART. NFD.

10

11
10T Specification

lIoT platforms design Methodology - purpose and specification -
process specification - Domain model specification - Information
model specification - Service specification - 0T level specification
- functional view specification - operational view specification -
Device and component Integrators - Application Development

v
Logical Design
Using Python

loT physical devices and End points, building blocks of 10T device
- Raspberry Pi - Linux on Raspberry Pi - Raspberry Pi interfaces.
IoT Project: Measure the Distance Using Ultrasonic Sensor and
Make Led Blink - Detect the Vibration of an Object - Connect with
the Available Wi-Fi - Temperature Notification - MySQL Database
Installation in Raspberry Pi - MySQL Database Installation in
Raspberry Pi.

10

\%
10T & Cloud
Computing

10T physical servers & cloud computing - WAMP - Xively cloud
for 1oT - python Web application frame work - Amazon web
services for loT.

10

Text Book

1. Internet of Things - A hands on Approach Authors: Arshdeep Bahga, Vijay Madisetti

Publisher: Universities press.

Reference Book

1. Internet of Things - Srinivasa K.G., Siddesh G.M. Hanumantha Raju R. Publisher: Cengage

Learning India pvt.

Ltd (2018)




Predictive Analytics - 11

Total Teaching Hours: 60 No. of credits: 4 L:T:P:0:0:4

Objective : The objective of Predictive Analytics - Il is to build on foundational predictive
modeling techniques, focusing on advanced methods such as machine learning
algorithms, time series forecasting, and model optimization. The course aims to enable
students to apply these techniques to real-world data, refine predictive models, and
interpret their performance for effective decision-making

Course Learning Outcomes

Apply advanced predictive modeling techniques (e.g., machine learning, time

cLol series forecasting, ensemble methods) to solve complex real-world problems.
Evaluate and optimize model performance using metrics like accuracy,

CLO 2 | precision, recall, and cross-validation, ensuring robust and reliable
predictions.

CLO 3 Understand data effectively, handling missing values, outliers, and feature
selection to improve model accuracy and performance.
Interpret and communicate model results to stakeholders by explaining

CLO 4 | predictions, model assumptions, and the potential impact of decisions based
on the analysis.

CLOS Integrate predictive models into business processes, using insights gained

from predictive analytics to inform strategy and decision-making.




Predictive Analytics - 11

Module Description Hours
I Unit 1- Linear Probability Model : Introduction to Linear
Qualitative Probability Model (LPM) - Problems with LPM- Solutions to the
Response problems- Introduction to Logit model
Model - Unit 2 — Logistic Regression: What is logistic regression and
Regression why is it used? - Preliminary analyses - Design choices - glm: the
With Dummy | Generalized Linear Model - Assumptions of logistic regression - 12
Dependent How to fit logistic regression models in R - How to interpret
Valuables logistic regression models - How to assess the fit of logistic
regression models - Testing for over fitting and numerical
stability: the bootstrap - Reporting on a logistic regression
analysis,Accuracy,sensitivity,specificity,F-Value, ROC curve
I
Polynomial Assumption of Linearity , Normality, Multicollinearity,
Regression Heteroscedasticity, Autocorrelation, Extreme values : meaning 10
&Rearession consequences, statistical tests, remedy and when is the assumption
. g . violated Polynomial (nonlinear) regression
Diagnostics
m Time Series- Introduction to Time Series, Components -
Applications - Methods - Basic Concepts. Time Series Analysis-
Time series Random Walk - Random Walk with Drift - Trend Stationary
Analysis Process - Difference Stationary Process - Unit Roots - Stationarity 16
- Dickey-Fuller Test - ACF, PACF. Advanced Time Series
Analysis- Box-Jenkins Methodology - Regression based
Forecasting — AR, MA, ARIMA - Models, model fitting,
diagnostics, White Noise, AIC, MAPE
\YJ
Panel Data Introduction to Panel data, Fixed Effects vs Random
and Effects,Hausman Test. Introduction - Problem formation -
Simultaneous Econometric application - 1V, 2SLS — Problems 10
Equations
Model/
Methods
Introduction to survival analysis., survivor function, hazard
\V/ function, cumulative hazard function, density function and their
Survival Analysis relation_ships for both coptinuous e}nd discrete_ survival 'Fimgs :
Censoring and truncation, Basic properties of lifetime 12
distributions: the common lifetime distributions and their

properties ; Parametric survival models: statistical inference for
parametric model settings




Reference Books

Greene, William: Econometric Analysis, Prentice Hall, Sixth Condition, 2008
Maddala, G.S.: Introduction to Econometrics, Third edition, John Wiley, 2002
Guajrati, Damodar : Basic Econometrics, Mcgraw Hill 2003

Eric Mayor,2015 Learning Predictive Analytics with R

Jeffrey Wooldridge Introductory Econometrics: A Modern Approach, 2014
Applied Survival Analysis: Regression Modeling of Time to Event Data by David W.
Hosmer, Stanley Lemeshow, and Susanne May, 2008.

7. Introduction to Survival Analysis by R. A. Barry and M. G. Zeger, 1997

ok wnpE




Cloud Computing

Total Teaching Hours: 60 No. of Credits: 3 L:T:P: 4:0:0

Objective: Build a thorough grounding in cloud computing concepts, ecosystem, and
architectural design principles by bridging core theoretical foundations with real-world
implementations. Equip learners with the ability to navigate diverse cloud deployment models,
service models, and virtualization strategies that drive modern cloud infrastructures. Empower
critical thinking in evaluating cloud security threats, data protection mechanisms, and Service
Level Agreements while gaining exposure to globally recognized platforms such as Google,
Microsoft, Apple, and Amazon Web Services.

COURSE LEARNING OUTCOMES

CLO1

Understand the fundamentals of cloud computing, including its history,
ecosystem, characteristics, advantages, disadvantages, and comparison with
traditional computing paradigms.

CLO2

Identify the cloud computing, models, services, techniques and applications
with different cloud architectures

CLO3

Apply the fundamental concepts of Virtualization in the cloud and discuss its
types and usage with different cloud models and services

CLO4

Analyze the cloud security models, architecture, and mechanisms addressing
data confidentiality, availability, and integrity through encryption, firewalls,
and cloud data management interfaces.

CLOS

Summarize the Service Level Agreement practices, components, and types
alongside real-world cloud computing applications, including Google,
Microsoft, Apple, and Amazon cloud platforms.




Cloud Computing

Module Description Hours
I Introduction — History — Fundamentals of Cloud Computing
L . Ecosystem — Cloud computing characteristics — Advantages and
oundations of : ; . o 8
; disadvantages of cloud computing — Comparison of traditional and
Cloud Computing ) i
cloud computing paradigms
I F:Ioud Deployment Models — Cloud §ervice Models — Clqud
Cloud Deployment ml_‘ras_tructure mechanisms — (_Zloud _SerV|ce Management - Design
: principles — Cloud Computing Life Cycle (CLCC) - Cloud 12
Models, Services C : . -
and Architecture omputing Reference_Archltecture — Load balancing approach —
Mobile Cloud Computing (MCC)
m Upders?and_ing and ad_optin_g _Virtualization — Techniques of
Virtualization V!rtuallzatlon_ — How virtualization vv_orks? - XE[\I,_ Kernel-based 15
Technology V!rtuaI_Ma}chlne (I_(VM), V_MV\_/are, VirtualBox, Citrix — Types of
Virtualizations — Virtualization in Cloud
Cloud Security — Cloud CIA security model — Cloud computing
v security architecture — Data Security in the Cloud: Challenges with
Cloud Security and | Cloud Data — Data Confidentiality and Encryption — Data Availability 15
Privacy — Data Integrity — Cloud Data Management Interface — Cloud Service
Gateways (CSG) — Cloud Firewall — Virtual Firewall
\Y Service Level Agreements (SLA) practices — Components of a cloud
Cloud Computing | SLA — Types of SLAs - Cloud Computing Applications:
Service Level Introduction — Google App Engine — Google Apps — Google Cloud 10

Agreements and
Applications

Datastore — Dropbox Cloud — Apple iCloud — Microsoft Windows
Azure Cloud — Amazon Web Services (AWS)

Text Books and Reference Books

1. Kamal Kant Hiran, Ruchi Dishi, Temitayo Fagbola, Mehul Mahrishi, “Cloud Computing”,

2019, BPB Publications

2. Kailash Jayaswal, Jagannath Kallkurchi, Donald J. Houde, Dr. Deven Shah, “Cloud

Computing Black Book”, 2015, DreamTech Press

3. Anthony T. Velte, Toby J. Velte, Robert Elsenpeter, “Cloud Computing — A Practical

Approach”, McGraw Hill Education, 2017

4. Rajkumar Buyya, James Broberg, Andrzej Goscinski, “Cloud Computing — Principles and
Paradigms, 2013, Wiley Publications

5. Dan C. Marinescu, “Cloud Computing — Theory and Practice”, Second Edition, Elsevier,

2019




Multivariate Methods with Statistical Software

Total Teaching Hours: 60 No. of credits: 4 L: T:P:0:0:4

Objective: The objective of Multivariate Data Analysis with Statistical Software is to equip
students with the skills to apply multivariate techniques (e.g., PCA, regression, clustering) to
complex datasets using statistical software. The course aims to help students interpret results
and communicate insights effectively for data-driven decision-making.

Course Learning Outcomes:

COURSE LEARNING OUTCOMES

Apply multivariate statistical techniques (e.g., multiple regression, PCA, cluster

CLO1 analysis) to analyze complex datasets using statistical software like R, Python.

Preprocess and transform data by handling missing values, scaling, and

CLO?2 . : . zo _
normalizing variables to ensure accurate and valid multivariate analysis.

Interpret and analyze multivariate model outputs, including regression
CLO 3 | coefficients, principal components, and clustering results, to extract meaningful
insights.

Evaluate the assumptions and limitations of various multivariate methods and

CLO4 determine the appropriate technique based on data characteristics.

Communicate analysis results effectively through reports and visualizations,

CLOS translating statistical findings into actionable insights for decision-making.




Multivariate Methods with Statistical Software

Module Description Hours
' Univariate analysis versus multivariate analysis. Organization and
Introduction | symmarization of multivariate data. Sampling from a multivariate
and normal distribution. Distribution of the sample mean vector. Wishart 1
Multivariate | and Hotelling's T2 distributions. Multivariate version of the central limit
Sampling theorem.
Distribution
I
Statistical Hotelling's T2 test for one mean vector. Confidence regions. 8
Inference: Simultaneous confidence statements. Large sample inferences about a
One_samp|e mean vector
Case
Il Principal components from population variance covariance matrix and
Principal from population correlation matrix. Principal components from sample
Components variance-covariance matrix and from sample correlation matrix. 12
Analysis and Applications. The orthogonal factor model. Estimation. Factor analysis
Factor based on population and sample information. Factor rotation. Factor
Analysis scores. Applications.
v Introduction to Linear Discriminant Analysis, Mathematical Foundation
Linear of LDA, LDA for Classification, Practical Implementation of LDA, 12
Discriminant Advanced Topics in LDA. Measures of similarity. Hierarchical
Analysis and clustering methods. Nonhierarchical clustering methods. Clustering
Cluster Admissibility. Applications.
Analysis
Introduction to Conjoint Analysis, Basic Concepts, Experimental
\/ Design in Conjoint Analysis, Data Collection and Survey Design,
Conjoint Analysis | Estimation Methods, Applications and case studies 12

Reference Books

1. “Applied Multivariate Statistical Analysis” by Richard A. Johnson and Dean W. Wichern,

2018 (7th edition)
2. “An Introduction to Multivariate Statistical Analysis" by Theodore W. Anderson, 2003 (3rd

edition)
3. "Multivariate

Data Analysis" by Joseph F. Hair, William C. Black, Barry J. Babin, and

Rolph E. Anderson, 2019 (8th edition)

4. "Practical Multivariate Analysis" by Abdelmonem Afifi, S. Anthony Azen, 2014 (5th

edition)

5. "The Essence of Multivariate Thinking: Basic Themes and Methods" by Lisa L. Harlow,

2014 (1st edition)

6. "Multivariate

Statistical Methods: A Primer" by Bryan F. J. Manly, 2004 (3rd edition)




Financial Analytics

Total Teaching Hours: 60 No. of credits: 4 L: T:P : 0:0:4

Objective: To equip students with fundamental and advanced analytical techniques to
understand retail banking operations, assess credit risk, detect fraud, and apply data-driven
strategies for customer and marketing analytics in the financial services domain.

Explain retail banking concepts, products, and lifecycles with the role of data

cLot analytics.
CLO? Apply credit risk modeling techniques and interpret scorecards for decision-
making.

CLO 3 | Analyze Basel frameworks and key risk parameters for banking risk management.

Evaluate fraud detection methods using analytical and machine learning

CLO4 techniques.

Apply customer analytics to improve segmentation, marketing, and retention

CLO5 :
strategies.




Financial Analytics

Module Description Hours
Retail Banking: Definition and scope of retail banking - Retail vs
corporate banking - Retail banking products: Personal loans, home

I loans, auto loans, credit cards - Secured vs unsecured lending - Loan
Retail Banking | lifecycle: Origination — underwriting — monitoring — delinquency 10
Fundamentals | — collections — write-off - Customer lifecycle: Acquisition —
engagement — cross-sell — retention — attrition - Role of data and
analytics across lifecycle
Scorecards: Types of scorecards: Application, behaviour, collection,
expert scorecards - Scorecard development process: Data preparation
I and feature engineering, Definition of “bad” (DPD-based), Roll rate
Credit Risk analysis, Observation and performance window, Rolling window
i approach - Handling data issues: Missing values, outliers, class 12
Modelling & | . N - .
Scorecards |mbala.1nce - Model .bunqmg. Logistic regression; ML Model_s -
Selection bias and reject inference (conceptual) - Model evaluation:
Confusion matrix, Type | & 1l errors - Model interpretation and
scorecard implementation: Cut-off selection and decision rules
m B_asel Framework: E’_>asel I,_ I1, Il — overview and l_<ey differences -

Basel Pillars of Basel Il - R!sk-welghted assets (I_?WA) - Risk measuren_wgnt
Framework & approaches: Standardlzed,_ IRB, AIRB - Risk parameters: Probability 12
Risk Modeling of Default (PD), Loss Given Defgult (LGD1, LGD2), Exposure at

Default (EAD) - Regulatory vs business models
Fraud Analytics: Types of fraud: Transaction, identity, application
vV fraud - Rule-based vs ML-based detection - Analytical techniques:
Fraud Classification, anomaly detection - Feature engineering for fraud: 13
Analyticsin | Transaction patterns, behavioral variables - Model evaluation:
Banking Precision, recall, false positives - Business trade-offs: Fraud prevention
VS customer experience
\ Customer Analytics: Customer segmentation: Risk-based, value-
Marketing & | based, behavioural - Cross-sell and up-sell analytics - Attrition / churn 13
Customer analytics - Campaign analytics and targeting

Analytics




References

1.

Bart Baesens (2014), Credit Risk Analytics: Measurement Techniques, Applications,
and Examples in SAS, Wiley.

John C. Hull (2018), Risk Management and Financial Institutions, Wiley.

Keith Pond (2007), Retail Banking, Chartered Institute of Bankers.

Lyn Thomas, Jonathan Crook & David Edelman (2017), Credit Scoring and Its
Applications, SIAM.

Bernd Engelmann & Robert Rauhmeier (2006), The Basel Il Risk Parameters:
Estimation, Validation, and Stress Testing, Springer.

Gunter Loeffler & Peter N. Posch (2011), Credit Risk Modeling using Excel and VBA,
Wiley.

Jeff Sauro & James R. Lewis (2016), Quantifying the User Experience: Practical

Statistics for User Research, Morgan Kaufmann.




Artificial Intelligence Lab Using Python

3 hours/week No. of credits: 2 L: T:P: 0:0:3

SI. No Exercises

Basic problem-solving using Breadth-First Search on a simple grid.

Implement Depth-First Search (DFS)

Solve the Water Jug Problem using Breadth First Search

Implement a Hill Climbing search to find the peak in a numeric dataset.

Apply the A* Search algorithm to find the shortest path in a 4x4 grid.

Implement Minmax search algorithm for 2-player games

Use constraint propagation to solve a Magic Square puzzle

Apply optimization techniques to find the maximum value in a list.

Ol N~ W N E

Represent and evaluate propositional logic expressions

Implement a basic rule-based expert system for weather classification.

[EEN
©

-
-

Implement a basic Al agent with simple decision-making rules

=
N

Implement a basic Rule-Based Chatbot

Perform the following Natural Language Processing (NLP) tasks for text content
a) Tokenizing  b) Filtering Stop Words  c) Stemming  d) Part of Speech tagging
e) Chunking f) Named Entity Recognition (NER)

=
w

Practical Examination Question
Paper Pattern Continuous Internal
Assessment

Scheme of Evaluation: Two programs will be given by the examiner and students
should write two programs and execute any one of their choice

Writing two Programs 6 Marks
Execution of One Program 4 Marks
Total 10 Marks

End Semester Examination

Scheme of Evaluation: Three programs will be given by the examiner and students
should write and execute two programs of their choice

\Writing two Programs 10 Marks
Execution of two Programs 20 Marks
Viva VVoce 5 Marks
Record 5 Marks
Total 40 Marks




Internet of Things Lab

3 hours/week No of credits: 2 L:T:P:0:0:3
SI. No Exercises

. Familiarization with Arduino/Raspberry Pi and perform necessary software
installation.

) To interface LED/Buzzer with Arduino/Raspberry Pi and write a program to turn
ON LED for 1 sec after every 2 seconds.
To interface Push button/Digital sensor (IR/LDR) with Arduino/Raspberry Pi and

3. | write a program to turn ON LED when push button is pressed or at sensor
detection.

4 To interface DHT11 sensor with Arduino/Raspberry Pi and write a program to
print temperature and humidity readings.

. To interface motor using relay with Arduino/Raspberry Pi and write a program to
turn ON motor when push button is pressed.

6 6. To interface OLED with Arduino/Raspberry Pi and write a program to print
temperature and humidity readings on it.

. To interface Bluetooth with Arduino/Raspberry Pi and write a program to send
sensor data to smartphone using Bluetooth.

o To interface Bluetooth with Arduino/Raspberry Pi and write a program to turn
LED ON/OFF when “1°/°0” is received from smartphone using Bluetooth.

9 Write a program on Arduino/Raspberry Pi to upload temperature and humidity data
to thingspeak cloud.

0. Write a program on Arduino/Raspberry Pi to retrieve temperature and humidity
data from thingspeak cloud.

11.| To install MySQL database on Raspberry Pi and perform basic SQL queries.

" Write a program on Arduino/Raspberry Pi to publish temperature data to MQTT
broker.




Practical Examination Question Paper Pattern Continuous

Internal Assessment

Scheme of Evaluation: Two programs will be given by the examiner and students should

write two programs and execute any one of their choice.

Writing two Programs 6 Marks
Execution of One Program 4 Marks
Total 10 Marks

End Semester Examination

Scheme of Evaluation: Three programs will be given by the examiner and students should

write and execute two programs of their choice.

Writing two Programs 10 Marks
Execution of two Programs 20 Marks
Viva Voce 5 Marks
Record 5 Marks
Total 40 Marks




Predictive Analytics - Il Lab

4 hours/week No. of credits: 2 L: T:P: 0:0:4

Data Analytics Lab

SI. No. Exercises

1. Implement logistic regression in R, coefficient estimation, test of significance,
prediction, check for goodness of fit

2. Detection of multicollinearity, auto correlation, normality and heteroscedasticity

3. Handling non-linearity of the data, extreme values

4. Time series decomposition into trend, seasonality and cyclicity- additive and
multiplicative model

5. Box Jenkins approach- Fitting, estimation, goodness of fit for ARIMA models

6. Random Effects, Pooled Model and Fixed effects model in R

7. Survival Analysis

Practical Examination Question Paper Pattern

Scheme of Evaluation:

Continuous Assessment End Semester Examination
Viva 05
Recor 05
Test 10 ecord
Solving 2 questions out of 3 30
Total 10 Marks Total 40 Marks




Compulsory Skill Paper-Advanced Excel
Techniques

2 hours/week No. of credits: 2 L: T:P: 2:0:0

COURSE LEARNING OUTCOMES

Understand multiple pivot tables, charts, and dimensions into a dashboard that

cLot provides different angles of analysis

CLO 2 | Use appropriate text functions for a given situation

Apply visual elements to display data in various forms; develop dashboard from

CLO3 published reports, discover greater insights and troubleshoot

Understand design, write, and troubleshoot VBA macros to automate repetitive
CLO 4 | tasks, optimize workflows, and efficiently perform data manipulation in
Microsoft Office applications

Demonstrate proficiency in filtering data using complex criteria and conditions,

CLOS enhancing data analysis and decision-making processes




Advanced Excel Techniques

Module Description Hours
| Analyzing data using pivot table, text filters, grouping, calculated fields,
Data Analysis pivot cha_rts, slicers and fllters,_ creating o_lynar_nlc dashbgard
using Pivot Pow_er PI\{O'[ table —_Power plvot _Add-lns,_ mte_rface, import d_ata, c_iata g
Tables and manlpula}tlon, managl.ng relat'lonsh.lps, .creatlng p.lvot tale and using sl!cer
Slicers Power View- Installation of silverline, interface, import data, Power view
visualization — tables, matrix, charts and map
Lookup and reference functions: Address, Areas, Choose, Rows,
I Columns, Offset, Formulatext, lookup, Hlookup, Vlookup, Indirect,
Advanced Transpose, Hyperlink, Index and Match; 10
Excel Two way and Three way lookup -nested VIookup, Index and match,
Functions Vlookup with helper;
Text Functions — Concatenate, Trim, Substitute, Search, Exact and Rept
Managing primary and secondary axis, Chart elements — Axis, chart title,
Il legend, error bar, trend line
Advanced Advanced charts - comparative histogram, conditional coloring, gantt ;
Charting, Data | chart, thermometer chart, speedometer, waterfall chart, stock chart, radar
Visualization | cart, bubble chart
Creating interactive chart, dynamic dashboards
\V} Macros - recording, run, assigning to buttons, save a workbook supporting
Automating | macro.
tasks with Visual Basic- difference between macros and VBA, variables — datatypes
Macros and | ahd declaration, msgbox, If statement, select and loop functions, form 10
Introduction to | 9€signing, compiling code and error handling.
VBA
vV Linking — creates links between the source areas and destination area,
Workbook/ linking range of cells within same worksheet, between two worksheets
Worksheet _Consolidating — procedure, merge worksheets, merge multiple excel file
operations and Into one she(_et. . . . . . . 10
Advanced Filter — extracting unique value and list, using criteria, using
Adliviir;ied wildcard character, using filter on text, number and colours

Reference Books

1. Winston, Microsoft Excel 2010: Data Analysis and Business Modeling, Microsoft Press, 2011

(ISBN 978-0-7356-4336-9)
2. James R.Evans, Business Analytics, Methods, Models and Decisions, Prentice-Hall 2013

W

4. David M. Levine et al, Statistics for Managers using MS Excel (6th Edition) Pearson,

John Walkenbach , Microsoft Excel 2010 , Wiley Publishing,Inc (ISBN 978-0-470-47487-7)




