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Programme Code: M.Sc. Programme Title: M.Sc. Mathematics 

Course Code: 22PMS206 
Title Batch: 2022 - 2024 

 

MATHEMATICAL 

STATISTICS 

Semester: II 

Lecture Hrs./Week 

or 

Practical Hrs./Week 

 

6 
 

Credits: 

 

4 

 

Course Objective 

The objective of this syllabus is to give a systematic introduction to modern probability theory 

and mathematical statistics 

Course Outcomes (CO) 

On successful completion of this core paper, the students will be able to 

CO 

Number 

CO Statement Knowledge 

Level 

CO1 
Understand the concepts of random variables, characteristic 

functions, probability distributions, samples and statistics. K2 

CO2 
Calculate expected value and higher moments of the distribution 

functions and probabilities associated with the distributions (normal, 

t,    and F) of random variable. Analyze the central limit theorem.  

K3 

CO3 
Evaluate the properties of point estimators (consistency, efficiency, 

sufficiency) and their goodness to decision making problems. K5 

CO4 
Constructing confidence interval for the population mean, the 

difference between two population means, the true proportion, 

difference between the actual proportions, variances and ratio of two 

variances of the two populations. 

K4 

CO5 
Formulate statistical hypothesis concerning means, difference 

between means and the variances of populations. K4 

 

Mapping 

 
 

 

 

 

 

 

 

 

 

 

 

H - HIGH; M - MEDIUM; L - LOW. 

 

     PO /PSO 
 

CO 
PO1 PO2 PO3 PO4 

 

PO5 

 

PO6 

 

PO7 PSO1 PSO2 

CO1 H M H M H H M H M 

CO2 H H H M H H M H M 

CO3 H H H H H H M H M 

CO4 H H H H H H H H H 

CO5 H H H H H H H H H 
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Units Content Hrs. 

Unit I 

Probability Distributions and Probability Densities: Introduction – Probability 

Distributions – Continuous Random Variables – Probability Density Functions – 

Multivariate Distributions - Marginal Distributions – Conditional Distributions. 

Chapter 3: Sections: 3.1 - 3.7.    

15 

Unit II 

Sampling Distributions: Introduction – The Distribution of the Mean – The 

Distribution of the Mean: Finite Populations – The Chi-Square Distribution – The t 

Distribution – The F Distribution. 

Chapter 8: Sections:  8.1 - 8.6.     

16 

Unit III 

Estimation: Theory:  Introduction - Unbiased Estimators – Efficiency – 

Consistency – Sufficiency – The Method of Moments - The Method of Maximum 

Likelihood. 

Chapter 10 :Sections: 10.1 – 10.5, 10.7, 10.8      

15 

Unit IV 

Estimation: Applications: Introduction – The Estimation of Means – The 

Estimation of Differences Between Means -  The Estimation of Proportions  - The 

Estimation of Differences Between Proportions – The Estimation of Variances – 

The Estimation of the Ratio of Two Variances. 

Chapter 11: Sections: 11.1 - 11.7.       

16 

Unit V 

Hypothesis Testing: Theory:  Introduction – Testing a Statistical Hypothesis. 

Chapter12: Sections: 12.1 - 12.2.  

Hypothesis Testing: Applications: Introduction – Tests Concerning Means - Tests 

Concerning Differences Between Means - Tests Concerning Variances - Tests 

Concerning Proportions. 

Chapter13: Sections: 13.1 - 13.5.     

16 

 Total Contact Hrs. 78 

 

Pedagogy: 

 

Direct Instruction, Flipped Class, Power Point Presentation. 

Assessment Methods: 

 

 Seminar, Chalk and talk, Quiz, Assignments, Group Task. 

 

Text Book:   

Irwin Miller and Marylees Miller, John E. Freund’s Mathematical Statistics, Prentice Hall 

of India Private Limited, New Delhi, Sixth Edition, 2003. 

 

Books for Reference: 
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Gupta S. C. Kapoor V. K., Fundamentals of Mathematical Statistics a Modern Approach, 

Sultan Chand & Sons/10
th

 Edition, 2000. 

Related Online Contents [MOOC, SWAYAM, NPTEL, Websites etc.] 

 

1. https://nptel.ac.in/courses/111/106/111106150/ 

2. https://nptel.ac.in/courses/111/106/111106112/ 

3. https://www.youtube.com/watch?v=G_RDxAZJ-ug 

4. https://www.youtube.com/watch?v=hcDb12fsbBU 

5. https://www.youtube.com/watch?v=MOy2gcCkcRY 

6. https://nptel.ac.in/courses/111/105/111105124/ 
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