
 

 

No. of Lecture Hours/Week 3 Exam Hours 3 

Total No. of Lecture Hours 41 Exam Marks 75 

Course Code:  BSC-MATH-253G Semester 3 

COURSE OBJECTIVES: 

1. Understand the basics of data, exploratory data analysis, statistics and hypothesis 

testing in problem solving.  

2. Illustrate multivariate data analysis methods to solve the problems. 

3. Understand the concepts of classification methods to analysis and representation of 

multivariate data in real world. 

4. Understand and illustrate the stochastic process to solve real world problems. 
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C01 

1 Types of Data (Quantitative, Qualitative, Logical) Chalk &Talk  

2 Exploratory Data Analysis (Histogram, Scatter 

plots, Box plot 

Chalk &Talk  

3 Fundamentals of Descriptive Statistics  Chalk &Talk  

4 Moments- Measures of Central Tendency,  Chalk &Talk  

5 Overview of Probability and Combinatorics,  Chalk &Talk  

6 Measure of spread, Measure Shape Chalk &Talk Quiz/MCQ 

7 Estimations (Point and Intervals- Confidence 

intervals with means, sample proportions) 

Chalk &Talk  

8 Inferential Statistics (Normal Distribution, 

Statistic Sampling) 

Chalk &Talk  

9 Central Limit Theorem Chalk &Talk  

10 Hypothesis Testing: Introduction https://youtu.be/ Group Discussion  
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11 Confidence Intervals, Critical Value based 

approach 

Chalk &Talk   

12 P-value base approach, ZTests, Chalk &Talk Assignment 

13 TTests ,the χ2 distribution Chalk &Talk  

14 ANOVA/ANCOVA. PPT  
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B 

Unit 2    

 

 

 

 

 

 

 

C02 

15 Multivariate Analysis: Multivariate distributions Chalk &Talk  

16 Multivariate normal distribution and its properties Chalk &Talk  

17 Distributions of linear and quadratic forms Chalk &Talk  

18 Tests for partial and multiple correlation 

coefficients and regression coefficients and their 

associated confidence regions. 

Chalk &Talk  

19 Data analytic illustrations.  Chalk &Talk  

20 Wishart distribution (definition, properties) https://youtu.be/

nkTZ7XdIp-

A?si=lXYILem

T9MOJ3W5o 

 

21 Construction of tests,  Chalk &Talk Assignment 

22 union-intersection and likelihood ratio principles Chalk &Talk  

23 Inference on mean vector, Hotelling's T2 Chalk &Talk  

24 MANOVA- Inference on covariance matrices. Chalk &Talk  

SECTION 

C 

Unit 3    

 

 

 

 

C03 

25 Classification methods: Discriminant analysis Chalk &Talk Quiz/MCQ 

26 principal component analysis  Chalk &Talk  

27 Factor analysis https://youtu.be/

n3y3xLNoPk4?s

i=24Bqc49Niv6

6a5nF 

 

28 Canonical Correlation analysis, Correspondence 

Analysis 

Chalk &Talk  

29 Multidimensional Scaling Chalk &Talk Group Discussion 

30 Cluster analysis. Nonparametric methods of 

multivariate analysis 

Chalk &Talk  

31 Robust methods of multivariate analysis PPT  
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32 Graphical representation of multivariate data Chalk &Talk   

SECTION 

D 

Unit 4    

 

 

 

 

 

 

C04 

33 Stochastic Process: Markov chains with stationary 

transition probabilities 

https://youtu.be/

4uRATAPWKO

U?si=UaLR8pL

qxlr_f_sw 

 

34 Properties of transition functions Chalk &Talk Group Discussion 

35 Classification of states PPT  

36 Stationary distribution of a Markov chain Chalk &Talk  

37 Existence and uniqueness Chalk &Talk Assignment 

38 Convergence to the stationary distribution Chalk &Talk  

39 Methods based on Markov chains for simulation 

of random vectors 

Chalk &Talk  

40 MCMC algorithm. Random Walks Chalk &Talk  

Content Beyond Syllabus 

41 Gambler’s ruin problem, transient states. NPTEL Video   
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Course Outcomes: 

At the end of the course, the student will be able: 

C205.1 To understand the basics of data, exploratory data analysis, statistics and hypothesis 

testing in problem solving.  

C205.2 To illustrate multivariate data analysis methods to solve the problems. 

C205.3 To understand the concepts of classification methods to analysis and representation of 

multivariate data in real world. 

C205.4 To Understand and illustrate the stochastic process to solve real world problems. 
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